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PREFACE  TO  FIRST  EDITION 

FOR  many  years  a  need  has  been  felt  by  chemists  for  a  book  which  shall  collect 
into  convenient  form  for  ready  reference  the  various  data  concerning  the  solu- 
bility of  chemical  substances  that  have  been  published  from  time  to  time  in 
chemical  periodicals  and  elsewhere. 

The  first  mention  that  can  be  found  of  such  a  plan  was  made  in  1731,  when 
Peter  Shaw  delivered  Chemical  Lectures  in  London,  as  may  be  seen  from  the 
following: — 

EXTRACTS  from  PETER  SHAW'S  Chemical  Lectures,  publickly  read  at  London  in 
1731  and  I73ji.    London.    Second  Edition,  London  1755.    8vo. 

Page  97.  Experiment  I. — That  Water  as  a  Menstruum  dissolves  more  of  one  body 
and  less  of  another. 

[He  shows  that  two  ounces  of  water  dissolve  two  ounces  of  Epsom  salt,  five  drachms  of 
common  salt?  and  eight  grains  of  cream  of  tartar.  Only  in  the  latter  case  much  remained 
undissolved  until  boiled.] 

"It  might  be  proper  for  the  further  Improvement  of  Chemistry  and  Natural  Phi- 
losophy to  form  a  Table  of  the  Time  and  Quantity  wherein  all  the  known  Salts  are 
dissolvable  in  Water.  .  .  .  Such  a  Table  regularly  formed  might  ease  the  Trouble  of  re- 
fining Salts,  by  shewing  at  once  without  future  Trial  or  Loss  of  Time  how  much  Water 
each  Salt  required  to  dissolve  it  for  Clarification,  Filtration,  or  Crystallization.  It  would 
likewise  supply  us  with  a  ready  and  commodious  Way  of  separating  any  Mixture  of  Salts, 
by  shewing  which  would  first  shoot  out  of  the  Mixture  upon  Crystallization.  .  .  .  The 
same  Table  might  also  direct  us  to  a  ready  and  commodious  Method  of  separating  two 
Salts  without  waiting  for  Crystallization.  .  .  ." 

It  was  many  years,  however,  before  the  scheme  suggested  by  Peter  Shaw 
was  put  into  execution.  Professor  F.  H.  Storer  published  the  first  work  that 
undertook  to  carry  out  the  idea  in  its  entirety,  in  1864,  in  a  book,  which  he 
entitled  " First  Outlines  of  a  Dictionary  of  Solubilities  of  Chemical  Substances," 
and  which  contained  a  compilation  of  nearly  all  the  data  on  the  subject  pub- 
lished before  1860.  It  was  at  once  recognized  as  a  most  valuable  contribution 
to  chemical  literature;  but  for  many  years  it  has  been  difficult  to  obtain  this 
work,  as  the  limited  edition  which  was  published  was  soon  wholly  exhausted. 
Since  then  nothing  has  appeared  on  the  subject  except  the  brief  tabulations 
found  in  various  reference  books,  and  no  attempt  has  been  made  to  cover  the 
whole  subject. 

It  is  needless  to  state  that  the  growth  of  chemical  science  since  the  publication 
of  Professor  Storer's  book  has  been  so  enormous  that  that  work  has  lost,  at  least 
to  a  great  extent,  the  practical  value  it  possessed  thirty  years  ago.  This  growth 
has  been  indeed  so  great,  and  the  data  which  have  accumulated  since  1860  so  far 
surpass  the  earlier  in  volume,  that  a  simple  revision  of  Professor  Storer's  book 
was  impracticable,  and  it  therefore  seemed  best  to  start  afresh. 
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With  the  facilities  offered  by  the  various  scientific  libraries  at  Harvard 
University,  the  Massachusetts  Institute  of  Technology,  and  other  libraries  in 
Boston,  it  has  been  possible  to  collect  nearly  all  the  data  relating  to  the  subject. 
For  the  work  before  1860  Professor  Storer's  work  has  been  found  invaluable. 

The  method  pursued  has  been  to  form  a  preliminary  list  of  compounds 
with  more  or  less  data  by  consulting  the  two  most  complete  works  on  inorganic 
chemistry — Gmelin-Kraut's  -"Handbuch  der  anorganischen  Chemie"  and 
Graham-Otto-Michaelis's  "Lehrbuch."  These  statements  have  been  verified 
and  elaborated  by  consulting  the  original  memoirs  in  all  the  periodicals  devoted 
to  chemical  literature  which  were  obtainable.  The  "  Jahresbericht  der  Chemie  " 
also  has  been  used  extensively  in  tracing  references,  but  the  original  memoirs 
have  always  been  consulted  and  references  given  to  them  when  possible. 

It  has  been  found  impracticable  to  draw  any  distinction  as  to  reliability 
between  the  various  data  given  by  different  observers.  It  was  manifestly 
impossible  to  attempt  to  verify  experimentally  the  statements  of  those  who 
have  carried  on  the  researches,  for  the  most  assiduous  labor  of  many  could 
only  cover  a  small  portion  of  the  attested  facts.  Therefore,  even  when  two 
statements  are  directly  contradictory,  both  have  been  given  with  the  authority 
for  each.  The  only  exception  to  this  has  been  made  when  more  recent  dis- 
coveries have  shown  beyond  any  reasonable  doubt  the  falsity  of  previous  work. 
In  this  way  some  of  the  older  manifestly  inaccurate  work  has  been  omitted.  In 
a  majority  of  cases  the  more  recent  work  may  be  considered  to  be  the  more 
accurate,  but  this  is  not  the  invariable  rule.  A  Synchronistic  Table  of  the  more 
common  periodicals  is  given  in  the  Appendix,  whereby  it  is  easy  to  determine 
the  date  of  the  publication  of  a  research  to  which  reference  is  made. 

It  may  be  objected  by  the  practical  chemist  that  most  of  the  work  previous 
to  1850  might  well  have  been  omitted,  but  a  great  deal  of  this  work  possesses  at 
least  a  historical  value,  and  often  furnishes  facts  which  have  not  since  been 
verified.  Much  of  the  earlier  work,  when  obviously  of  less  importance,  has  been 
printed, in  smaller  type. 

The  aim  has  been  to  include  in  this  volume  all  analyzed  inorganic  substances, 
that  is,  all  substances  which  do  not  contain  carbon,  but  exception  has  been  made 
in  the  case  of  CC>2,  CO,  CSa,  the  carbonates,  cyanides,  ferro-cyanides,  etc., 
which  are  here  included. 

The  work  has  been  brought  up  to  March,  1894,  when  this  volume  went  to 
press,  and  the  results  of  researches  published  since  that  time  are  not  included 
in  the  present  edition. 

It  is  hoped  that  this  book  will  fill  to  some  extent  the  want  that  has  been  felt 
by  chemists  for  a  compilation  of  this  nature.  While  it  has  been  attempted  to 
make  the  book  as  free  from  errors  as  possible,  nevertheless  it  is  naturally  im- 
possible to  avoid  many  mistakes,  and  the  compiler  will  be  very  grateful  to  those 
who  may  call  Ms  attention  to  any  errors  or  omissions. 

A.  M.  a 

CAMBRIDGE,  MASS.,  Aug.,  1895. 


PREFACE  TO  SECOND  EDITION 

DURING  the  twenty-five  years  which  have  elapsed  since  the  publication  of  the 
first  edition  of  this  dictionary,  a  very  large  amount  of  work  has  been  published 
in  chemical  periodicals,  containing  data  concerning  the  solubility  of  inorganic 
chemical  compounds.  As  it  was  impossible  for  the  compiler  of  the  first  edition 
to  devote  the  time  necessary  for  the  collecting  of  the  published  data,  it  was 
necessary  to  employ  assistance,  and  Dr.  Dorothy  A.  Hahn,  Professor  of  Chem- 
istry, Mt.  Holyoke  College,"  was  engaged  for  this  work.  Dr.  Hahn  has  collected 
the  larger  part  of  the  material  in  this  book,  which  work  in  spite  of  its  arduous 
and  tedious  nature,  she  has  performed  in  a  most  painstaking  manner. 

The  compilation  and  arrangement  of  the  data  collected  by  Dr.  Hahn,  which 
devolved  upon  the  original  author,  took  much  time.  This,  together  with  diffi- 
culties in  printing,  caused  by  the  general  conditions  after  the  war,  has  delayed 
the  publication  until  the  present  year,  although  the  work  was  begun  in  1916, 
and  it  has  only  been  brought  up  to  January  1st  of  that  year. 

Since  the  publication  of  the  first  edition  of  this  work,  Dr.  Atherton  Seidell  has 
brought  out  two  editions  of  his  book,  entitled  "  Solubilities  of  Inorganic  and 
Organic  Substances,"  which  covers  quite  a  different  field,  as  he  considers  only 
quantitative  data  and  those  only  for  the  commoner  substances.  Dr.  Seidell  has 
followed  the  plan  in  most  cases  where  there  are  several  available  solubility 
determinations  of  a  substance,  of  selecting  and  averaging  the  more  reliable 
results,  and  embodying  them  in  tables.  Although  this  undoubtedly  facilitates 
ready  reference,  it  has  seemed  better  to  adhere  to  the  original  plan  of  the  first 
edition,  and  to  publish  all  the  data  in  the  form  of  the  original  authorities  with 
references  and  dates,  so  that  the  user  may  be  at  liberty  to  use  his  own  judgment 
in  selection.  Some  few  of  the  tables  arranged  by  Dr.  Seidell,  however,  have 
seemed  to  possess  decided  advantages  over  any  other  published  data  and  they 
have  been  incorporated  in  the  present  volume.  It  is  desired  also  to  acknowledge 
indebtedness  to  Dr.  Seidell's  work  for  certain  other  tables  where  the  original 
sources  were  not  available  to  the  present  compilers. 

The  same  plan  and  arrangement  used  in  the  first  edition  has  been  followed 
with  certain  elaboration,  however,  of  the  arrangement  of  data  on  the  solubility 
of  two  or  more  salts  in  a  solvent,  which  is  explained  in  the  Explanatory  Preface. 

Data  published  since  the  first  edition  on  the  cobalt  and  chromium  ammonia 
compounds  and  those  of  the  platinum  group  have  been  omitted,  as  it  seemed 
that  solubility  data  on  those  compounds  possessed  very  little  general  interest. 

As  stated  in  the  preface  of  the  first  edition,  while  every  possible  attempt  has 
been  made  to  avoid  errors,  it  is  manifestly  impossible  to  avoid  many  mistakes  in 
a  work  of  this  nature,  and  the  compiler  will  be  glad  to  have  his  attention  called 
to  any  errors  or  omissions. 
'WILMINGTON-,  Del,  Jan.,  1921.  A.  M.  C. 


EXPLANATORY  PREFACE 

IN  order  to  reduce  this  volume  to  a  convenient  size  the  subject-matter  has  been 
abbreviated  and  condensed  as  far  as  seemed  compatible  with  clearness;  but  it 
has  been  the  aim  not  to  use  any  abbreviations  which  are  not  at  once  intelligible 
without  consulting  the  explanatory  table.  The  more  common  chemical  for- 
mulae have  been  universally  used,  thereby  saving  a  large  amount  of  space 
without  detracting  from  ready  intelligibility  to  chemists. 

The  solubility  of  the  substance  in  water  is  first  given,  the  data  being  arranged 
chronologically  in  the  longer  articles.  Then  follow  the  specific  gravities  of  the 
aqueous  solutions,  and  also  any  data  obtainable  regarding  their  boiling-points; 
other  physical  data  concerning  solutions  are  not  included.  Following  this  is  the 
solubility  of  the  substance  in  other  solvents — first  the  inorganic  acids,  then 
alkali  and  salt  solutions,  and  finally  organic  substances. 

Owing  to  the  great  increase  of  data,  published  during  the  last  twenty  years, 
on  the  simultaneous  solubility  of  two  or  more  salts  in  a  given  solvent,  it  has 
been  found  necessary  to  plan  some  arrangement,  whereby  such  data  can  easily 
be  found,  and  the  plan  adopted  is  as  follows:  The  data  for  the  solubility  of  two 
salts  in  a  solvent  is  placed  under  the  salt  which  comes  first  according  to  the 
alphabetical  arrangement  in  this  dictionary,  and  the  order  of  the  data  on  various 
salts  under  the  same  heading  follows  the  alphabetical  order  of  the  salts  consid- 
ered. Thus  the  data  on  the  solubility  of  NH4Cl+BaCl2,  NH4Cl+CuCl2, 
and  NH4Cl+PbCl2,  and  NH4C1+(NH4)2S04  are  placed  under  Ammonium 
Chloride  and  arranged  in  the  given  order.  Certain  exceptions  have  been  made 
to  this  rule,  where  the  data  directly  concerns  the  solubility  of  a  salt  in  a  solu- 
tion of  another  salt,  in  which  case,  it  is  placed  under  the  former.  Numerous 
cross  references,  however,  are  given,  which  it  is  hoped  will  avoid  confusion. 

In  many  cases  no  definite  distinction  can  be  drawn  between  the  phenomena 
of  solution  and  decomposition.  At  present  the  theory  of  solution  is  in  a  confused 
state,  and  until  what  really  takes  place  when  a  substance  dissolves  is  thoroughly 
understood  no  distinct  line  can  be  drawn.  The  whole  subject  is  unsettled  at  the 
present  time;  for  while  many  chemists  believe  in  the  so-called  " dissociation" 
theory,  yet  the  "hydrate"  theory  is  not  without  its  supporters.  It  is  not  my 
intention  to  discuss  the  theoretical  side  of  the  question,  which  has  been  so  well 
treated  in  many  recent  works.  It  is,  however,  obvious  that  the  phenomena  are 
essentially  different,  when,  for  example,  sodium  carbonate  is  dissolved  in  water, 
in  which  case  the  original  salt  is  deposited  on  evaporation,  and  when  iron  is 
dissolved  in  sulphuric  acid,  and  the  solution  deposits  a  sulphate  of  iron.  Yet  it 
is  still  the  custom  to  speak  of  iron  as  soluble  in  sulphuric  acid,  although  it  would 
be  much  more  accurate  to  say  that  the  sulphuric  acid  was  decomposed  by  the 
iron.  It  has  thus  been  found  impracticable  to  draw  a  sharp  line  between  solu- 
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tion  and  decomposition,  and  the  term  "  soluble  "  has  in  general  been  used 
where  a  solution  of  some  sort  is  formed  by  the  action  of  the  solvent. 

The  matter  of  alphabetical  arrangement  of  chemical  compounds,  in  the 
present  somewhat  confused  state  of  chemical  nomenclature,  has  been  a  difficult 
question  to  decide.  The  plan  followed  has  been  practically  that  of  the  standard 
Dictionaries  of  Chemistry,  whereby  the  compounds  of  metals  with  one  of  the 
non-metallic  elements  have  been  classified  under  the  metals,  while  the  salts  of 
the  other  acids  (the  oxygen  acids  so  called  and  some  few  others)  have  been 
arranged  alphabetically  under  the  acids.  Thus  barium  chloride  is  found  under 
barium,  while  barium  chlorate  is  found  under  chloric  acid.  No  exception  has 
been  made  in  the  case  of  the  rare  metals,  as  is  usually  the  custom  in  Dictionaries 
of  Chemistry.  Double  salts  are  to  be  found  under  the  word  which  comes  first 
alphabetically;  thus,  " common  alum/'  potassium  aluminum  sulphate,  is  found 
under  aluminum  sulphate  as  aluminum  potassium  sulphate  (under  sulphuric 
acid),  but  ammonia  chrome  alum  is  found  under  ammonium  sulphate  as  am- 
monium chromium  sulphate.  In  the  same  way  the  double  sulphate  and  chro- 
mate  of  potassium  is  found  under  potassium  chromate  (chromic  acid),  and  not 
under  potassium  sulphate  (sulphuric  acid).  The  double  chloride  of  ammonium 
and  magnesium  is  found  under  ammonium  chloride  (ammonium),  while  the 
double  chloride  of  potassium  and  magnesium  is  found  under  magnesium  chloride 
(magnesium).  An  exception  is  made,  however,  in  the  case  of  double  compounds 
of  salts  of  oxygen  acids  with  salts  containing  a  single  non-metallic  element,  in 
which  case  they  are  always  found  under  the  oxygen  acid.  Thus  the  double 
sulphate  and  chloride  of  lead,  PbS04,  PbCl2,  is  found  under  lead  sulphate 
(sulphuric  acid),  and  not  under  lead  chloride  (lead). 

The  above  method  in  some  cases  widely  separates  analogous  compounds, 
but  it  was  found  to  be  the  only  practical  way  to  a  strictly  alphabetical  arrange- 
ment, which  is  no  necessary  in  a  book  containing  so  many  very  short  articles. 

The  ammonia  addition-products  furnished  another  difficulty.  While  their 
nature  is  more  or  less  definitely  understood  in  the  cobalt,  platinum,  etc.,  com- 
pounds, and  a  definite  nomenclature  is  in  general  use,  there  is  an  absolute  lack 
of  anything  of  the  kind  in  the  less  definite  compounds.  It  is  good  usage  to 
speak  of  cuprammonium  compounds,  but  how  shall  we  designate  the  analogous 
cadmium  compounds?  "Cadmanmxxnium"  has  not  yet  received  the  sanction 
of  chemists,  and  AlCla,  NH3  is  a  still  worse  case  for  naming.  I  have,  therefore, 
not  attempted  to  name  these  compounds,  but  classified  them  all  ujader  the  salts 
to  which  the  ammonia  is  added,  affixing  the  word  ammonia,  thus:  aluminum 
chloride  ammonia,  cadmium  chloride  ammonia,  and  also  cupric  chloride  am- 
monia for  the  salt  now  almost  universally  known  as  cuprammonium  chloride. 

The  ammonia  compounds  of  cobalt,  chromium,  mercury,  and  the  platinum 
metals  are  arranged  alphabetically  according  to  their  universally  accepted 
names,  a  list  of  which  i^s  given  under  each  of  those  elements. 

It  has  further  been  necessary  to  settle  arbitrarily  the  question  whether  a  sub- 
stance should  be  considered  as  a  double  salt  or  a  salt  of  a  compound  acid  con- 
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taining  one  of  the  metals.  For  example,  "fluosilicates"  (or  silicofluorides,  as 
some  may  prefer)  is  the  general  name  for  the  double  fluorides  of  SiF4  and  a 
metal,  but  this  unanimity  in  usage  gradually  disappears  as  the  basic  elements 
become  more  nearly  alike,  so  that  it  is  impossible  to  draw  a  line  between  such 
compounds  and  a  compound  such  as  the  double  chloride  of  magnesium  and 
potassium,  for  which  indeed  the  name  "potassium  chloromagnesate"  has  been 
proposed.  The  aim  has  been  in  all  these  cases  to  follow  the  best  usage  rather 
than  make  an  absolutely  homogeneous  system  of  nomenclature  out  of  the  exist- 
ing confusion. 

In  the  matter  of  formulae  no  attempt  at  uniformity  has  been  made.  Thus  in 
the  case  above  some  chemists  write  the  formula  of  the 'double  chloride  of  mag- 
nesium and  potassium  as  KMgCl3,  others  as  KC1,  MgCl3.  The  form  here 
used  has  been  in  most  cases  that  of  the  author  from  whom  the  data  are  taken. 

The  prefixes  mono,  di,  tri,  ortho,  pyro,  etc.,  have  in  general  been  disregarded 
in  the  alphabetical  arrangement,  and  have  been  printed  in  italics.  Exceptions 
to  this  have  been  made,  however,  in  the  cobalt,  chromium,  etc.,  ammonium 
compounds,  and  in  a  few  others,  as  dithionic,  perchloric,  etc.,  acids.  Cross 
references  have  been  used,  so  as  to  prevent  any  confusion  arising  from  lack  of 
uniformity  in  this  respect. 

In  the  Appendix  will  be  found  formulae  and  tables  for  the  conversion  of  the 
degrees  of  various  hydrometer  scales  into  specific  gravity,  and  a  Synchronistic 
Table  of  the  Periodicals  to  which  references  are  most  frequently  made. 
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abs. — absolute. 

atmos. — atmosphere. 

b.-pk— boiling-point. 

comp.— compound. 

cone. — concentrated. 

corr— corrected. 

cryst.— crystallised,  crystalline 

decomp.— decompose,  decomposes, 

decomposition,  etc. 
dil.— -dilute, 
eutec.— eutectic. 
insol, — insoluble. 
M.— a  univalent  Metal. 
Min. — Mineral, 
mol. — molecule. 


m.-pt. — melting-point, 
ord. — ordinary, 
n.— normal. 

ppt.,  pptd.,  etc.— precipitate,  pre- 
cipitated, etc. 
pt. — part, 
sat. — saturated, 
sl-^slightly. 
sol. — soluble, 
sp.  gr. — specific  gravity, 
supersat. — supersaturated, 
t°—  temperature  in  Centigrade  degrees, 
temp.— temperature, 
tr.  pt. — transition  point, 
vol.— volume. 


ABBREVIATIONS  OF  REFERENCES 

A  — Annalen  der  Pharmacie,  edited  by  Liebig  and  others,  1832-39;  continued  as  Annalen  der 

Chemie  und  Pharmacie.  1840-73;  continued  as  Justus  Liebig's  Annalen  der  Chemie, 

1874r-1915+.   406  vols. 
A.  ch.— Annales  de  Chimie  et  de  Physique.     Paris     1st  series,  1789-1816,  96  vols.;  2nd 

series,  1817-40,  78  vols  ;  3rd  series,  1841-63,  69  vols.;  4th  series,  1864-73,  30  vols  ; 

5th  series,  1874-83, 30  vols. ;  6th  series,  1884r-93, 30  vols. ;  7th  series,  1893-1903, 30  vols. ; 
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Actinium  emanation. 

Solubility  coefficient  of  actinium  emanation 
in  HzO  at  room  temp,  is  2. 

If  the  solubility  of  actinium  emanation  in 
H20  is  made  =  1,  the  relative  solubility  of  the 
emanation  in  sat.  KCH-Aq«0.9;  in  cone. 
H2S04=0.95;  in  ethyl  alcohol  =  1.1;  in  amyl 
alcohol =1.6;  in  benzaldehyde=1.7;  in  ben- 
zene =1.8;  in  toluene  =  1.8;  in  petroleum  = 
1.9;  in  CS2 -2.1  at  18°. 

(Hevesy,Phys.  Zeit.  1911, 12. 1221.) 

Air,  Atmospheric. 
See  also  Nitrogen  and  Oxygen. 

100  vols.  HaO  at  15°  and  760  mm.  absorb  about  5 
vols.  atmospheric  air.  (Saussure.) 

1  vol.  H20  at  t°  and  760  mm.  pressure  absorbs 
V  vols.  atmospheric  air  reduced  to  760  mm. 
and  0°. 


1 1.  H20  absorbs  cc.  N  and  0  from  air  at  t° 
and  760  mm.  pressure  (dry). 


t° 

cc.  N 

cc.   O 

N+O 

%0 

10 
15 
20 
25 

15.47 
13.83 
12.76 
11.78' 

7.87 
7.09 
6.44 
5.91 

23.34 
20.92 
19.20 
17.69 

33.74 
33.86 
33.55 
33.40 

(Roscoe  and  Lunt,  Chem.  Soc  65.  568.) 

1 1.  H20  absorbs  cc.  N  and  O  from  air  at  t° 
and  760  mm. 


t° 


0 

6.0 

6.32 

9.18 

13.70 

14.10 


cc.  N 


19.53 
16,34 
-16.60 
15.58 
14.16 
14,16 


cc.  0 


10.01 
8.28 
8.39 
7.90 
7.14 
7.05 


%0 


33.88 
33.60 
33,35 
33.60 
33.51 
33.24 


0.02471 
0.02406 
0.02345 
0.02287 
0.02237 
0.02179 
0.02128 


7 

8 

9 

10 

11 

12 

13 


0.02080 
0.02034 
0.01192 
0.01953 
0.01916 
0.01882 
0.01851 


14 
15 
16 
17 
18 
19 
20 


0.01822 
0.01795 
0.01771 
0.01750 
0.01732 
0.01717 
0.01701 


(Pettersson  and  Sonde"n,  B.  22.  1439.) 

1  1.  H20  absorbs  cc.  N  (0°  and  760  mm.) 
from  atmospheric  air  at  t°  and  760  mm. 
pressure  (dry). 


(Bunsen's  Gasometry.) 


1 1.  H20  absorbs  cc.  N  and  O  from  air  at  t° 
and  760  mm.  pressure. 


cc.  N 


19.14 
18.20 
17.34 
16.54 
15.81 


10 
12 
14 
16 
18 


cc.  N 


15,14 
14.53 
13.98 
13.48 
13.03 


20 
22 
24 
25 


cc.  N 


12.63 
12,27 
11.95 
11.81 


0 

5 

10 

15 

20 


cc. 

N 


16.09 
14.18 
12.70 
11.67 
11.08 


cc. 
O 


8.62 
7.60 
6.79 
6.25 
5,93 


00, 

N+O 


24.71 
21.78 
19.49 
17.92 
17.01 


(Hamberg,  J.  pr.  (2)  33.  447.) 

1  1.  H20  absorbs  cc.  N  from  air  at  t°  and 
760  mm.  pressure. 


(Bunsen,  Gasometr.  Methoden,  2te  Aufl.  209, 
220.) 


cc.  N 


19.29 
17.09 


10 
15 


co.  N 


15.36 
13.95 


t° 


20 
25 


caN 


12.80 
11.81 


(Dittmar,  Challenger  Expedition,  vol.  1.  pt.  1.) 


AIR,  ATMOSPHERIC 


1  1  H2O  sat  with  air  at  tc  and  760  mm.  con- 
tains cc.  0  (red   to  0°  and  760  mm  ) 

Solubility  of  atmos.  etc  —  Continued 

Temp 

Oxj  gCDL 

Nitrogen 

Temp 

Oxygen 

Nitrogen 

t°         cc  O 

t° 

cc   0 

t° 

cc  O 

58° 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

CC 

339 
334 
3.28 
322 
3  16 
3  10 
304 
2.98 
292 
285 
279 
273 
266 
260 
253 
247 
240 
2.33 
2.26 
2.19 
2.12 
2.04 

CC 

6.71 
6.60 
6.50 
639 
6.27 
6  16 
6.05 
594 
5.82 
570 
559 
5.47 
5.35 
5.23 
5.10 
4.98 
4.85 
4.72 
4.59 
4,45 
432 
4.18 

80° 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

CC. 
197 

1.89 
1.81 
173 
165 
157 
1.48 
1.39 
1.30 
121 
1.11 
1.02 
092 
081 
071 
0.60 
048 
0.37 
0.27 
0.13 
0.00 

CC, 

4.03 
388 
373 
357 
3.41 
324 
3.07 
289 
2.71 
252 
232 
212 
191 
170 
148 
125 
1.01 
0.77 
0.52 
027 
0.00 

0     10  187 
1       9.910 
2       9.643 
3       9387 
4       9.142 
5       8.907 
6       8682 
7       8.467 
8       8.260 
9       8.063 
10       7  873 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

7.692 
7.518 
7352 
7192 
7038 
6.891 
6730 
6,614 
6  482 
6356 
6.233 

22 
23 
24 
25 
26 
27 
28 
29 
30 

6114 
5999 
5SS6 
5776 
5669 
5.564 
5460 
5.357 
5.255 

(Winkler,  B.  22.  1773.) 

1  vol  BUG  absorbs  0.01748  vol.  air  at  24.05C 
and  760  mm.  pressure.     (Winkler,   B    21. 

Composition  of  the  absorbed  air  between  0° 
and  24°  is  34.91%  0  and  65.09%  N  (Bunsen)  ; 
between  15°  and  16°,  32  17%  0  and  67  83%  N 
(KSnig  and  Kranch,  Z   anal.  19.  2o9);  32% 
0  and  68%  N  (Regnault),  at  0°,  3o  1%  0: 
10%  34.8%  0;  20°,  34.3%  0;  25°,  337%  O 
(Winkler,  B.  21.  2483).    See  also  Roscoe  and 
Lunt,  and  Pettersson  and  Sonden,  page  1. 

Solubility  of  atmos.  oxygen  and  nitrogen 
in  1000  cc.  H20  at  760  mm.  pressure  (calc  ). 

(Winkler,  B.  1901,  34.  1440.) 

Absorption  of  atmospheric  air  by  H20  at  t° 
and  760  mm.  pressure     0=  coefficient  of 
absorption.       fr  »  "  Solubility  "       (See 
under  oxygen.) 

Temp 

Oxygen 

Nitrogen 

Temp 

Oxygen 

Nitrogen 

t° 

£ 

fr 

t° 

& 

ft 

0° 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
'20 
21 
-22 
23 
24 
25 
26 
27 
28 

CC. 
10.19 
9,91 

9:64 
9.39 
9.14 
8.91 
8.68 
8.47 
8.26 
8.06 
7.87 
7.69 
7.52 
7.35 
7.19 
7.04 
6.89 
6.75 
6.61 
6.48 
6.35 
6.23 
6.10 
5.98 
5.86 
5.75 
5.64 
5.54 
543 

CC. 

18.45 
17.99 
17.55 
17.12 
16.71 
16.30 
15.91 
15.54 
15.18 
14.83 
14.50 
14.19 
13.89 
13.61 
13.33 
13.07 
12.83 
12.57 
1234 
12.12 
11.91 
11.71 
1L52 
11.33 
11.14 
10.96 
10.79 
10.62 
10.46 

29C 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

«CC. 

5.33 
5.24 
5.15 
507 
4.99 
4.91 
483 
4.76 
4.69 
4.62 
455 
448 
4.42 
4.35 
428 

4:.22 

4.15 
4.09 
403 
3.97 
3.91 
3.85 
3.79 
3.74 
3.68 
3.62 
3.56 
3.51 
3.45 

cc. 
10.30 
10.15 
9.99 
9.83 
9.67 
9,52 
9.37 
9.22 
9.08 
8.94 
8.81 
8.67 
8.55 
8,43 
831 
8.20 
8,09 
7.97 
7.87 
7.76 
7.65 
7.55 
7.45 
7.34 
7.24 
7.13 
7.03 
6.92 
6.81 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

0  02881 
2543 
2264 
2045 
1869 
1724 
1606 
1503 
1418 
1351 
1297 

0  02864 
2521 
2237 
2011 
1826 
1671 
1539 
1420 
1315 
1224 
1140 

55 
60 
65 
70 
75 
80 
85 
90 
95 
100 

0  01253 
1216 
1182 
1156 
1137 
1126 
1119 
1113 
1109 
1105 

0  01059 
0978 
0892 
0801 
0705 
0600 
0481 
0343 
0185 
0000 

(Winkler,  B.  1901,  34.  1409.) 

Sea-water  absorbs  less  0  and  N  from  air 
than  pure  H20,  but  the  ratio  between  0  and  N 
remains  constant.    In  sea-water  sat.  with  air 
at  6.22°  the  oxygen  was  33  50%  of  the  total 
gas  absorbed.    (Pettersson  and  Sonden.) 

1  1.  sea-water  absorbs  cc.  N  and  O  from  air 
at  t°  and  760  mm.  pressure. 

tc 

cc.  N 

cc.  0         N+0 

%o 

0 
5 
10 
15 

1441 
13.22 
12.08 
11.01 

7.77         22.18 
6.93         20.15 
6.29         18.37 
5.70         16.71 

35.03 
34.39 
34.24 
34.11 

(Tornoe*,  Norwegian  North  Atlantic  Exped. 
Chem.  18.) 

ALUMINATE,  CALCIUM 


1  1  sea  watei  absorbs  cc.  N  from  air  at  t° 
and  760  mm 

Alum,  Ammonia, 
See  Sulphate,  ahim.iTi.ftm  ammonium. 
Alum,  Chrome. 
See  Sulphate,  aluminum  chromium. 
Alum,  Iron, 
See  Sulphate,  aluminum  ferric. 

t° 

cc    N 

t° 

cc    N 

t° 

cc   N 

10.41 
962 

0 
5 

15.60 
1386 

10 
15 

1247 
11.34 

20 
25 

(Dittmar  ) 

1 1  sea-water  absorbs  cc  N  (0°  and  760  mm  ) 
from  atmospheric  air  at  t°  and  760  mm 
pressure 


t° 

cc    N 

t° 

cc  N 

t° 

cc   N 

0 

1485 

10 

12.06 

20 

10.25 

2 

1420 

12 

1162 

22 

998 

4 

1360 

14 

11.23 

24 

973 

6 

1304 

16 

1087 

25 

9.62 

8 

1253 

18  1 

10.54 

(Ham berg ) 

Absorption  of  air  which  is  free  from  car- 
bonic acid  by  H2SOi  at  18°  and  760  mm.  a  = 
coefficient  of  solubility 


HsS04 

a 

H2S04 

a 

98% 
90% 
80% 

00173 
00107 
00069 

70% 
60% 
50% 

0.0055 
00059 
0.0076 

(Tower,  Z.  anorg   1906,  50,  388  ) 

Absolute  alcohol  absorbs  Oil  vol  gas  from  air,  */s  of 

which  is  0  and  2/3,  N     On  mixing  with  an  equal  vol 

H20, 2/3  of  the  dissolved  gas  is  given  off     (Dobereiner ) 

100  vols    alcohol   (95 1  %)   absorb    14 1  vois    air 

(Robmet,  C  R  58.  608  ) 

100  vols.  petroleum      absorb  6  8    vols  air 

"     oil  of  lavender  "       6  89     "     " 
"      "     benzene  "     14  0      "    " 

"      "     oil  of  turpentine"    24 18    "    " 
(Robmet,  l.c.) 

1  vol  ether  at  760  mm.  pressure  absorbs 
0.290  vols.  air  at  0°;  0287  vols.  at  10°; 
0.286  vols.  at  15°,  (Christoff,  Z.  phys.  Ch. 
1912,  79.  459.) 

Alcohol.    C2H5OH. 

Sp.  gr.  of  pure  ethyl  alcohol +Aq.  at  25°. 


% 

alcohol 

Sp.  gr. 

alcohol 

Sp  gr. 

0 

0.997077  * 

55 

0.898502 

2 

0  993359 

60 

0886990 

5 

0.988166 

65 

0  875269 

6 

0.986563 

70 

0863399 

10 

0.980434 

75 

0.851336 

15 

0973345 

80 

0.839114 

20 

0.966392 

85 

0.826596 

25 

0.958946 

90 

0.813622 

30 

0.950672 

95 

0.799912 

35 

0.941459 

98 

0.791170 

40 

0.931483 

99 

0.788135 

45 

0.920850 

100 

0.785058 

50 

0.909852' 

— 

—  . 

(Osborne,  McKelvy  and  Bearce,  Bureau  of 
Standards,  Sci.  Paper  No.  197.) 


Alum,  Potash, 

See  Sulphate,  aluminum  potassium. 
Alumina, 

See  Aluminum  oxide. , 
Aluminic  acid,  H2A1204  =  A12O3,  H2O. 

Aluminum  hydroxide  possesses  acid  prop- 
erties, and  salts  corresponding  to  an  acid  of 
the  above  formula  exist 

See  Aluminum  hydroxide. 

Aluminates. 

All  aluminates  are  insol  in  H2O  except 
those  of  K  and  Na  (Fremy)  and  Ba  (Beck- 
mann,  J  pr.  (2)  26.  385). 

Barium  aluminate,  BaAl204+4H2O. 

Sol.  in  10  pts.  H20;  can  be  recryst.  from 
alcohol.  (Deville,  J.  pr.  87.  299  ) 

4-5H2O  SI.  sol  in  H2O  with  decomp. 
(Allen,  Am.  Ch.  J.  1900,  24.  313.) 

+7H20.  SI  sol.  in  cold,  not  completely 
sol.  in  hot  H20.  Sol  in  cold  dil.  HCl+Aq. 
(Beckmann,  J  pr  (2)  26.  385.) 

Ba2Al2O6+5H20.  Sol.  in  20  pts  H2O  by 
boiling.  (Beckmann,  B  14.  2151 ) 

Insol.  in  alcohol. 

SI.  sol.  in  H20  with  decomp.;  insol.  in 
alcohol.  (Allen,  Am.  Ch.  J  1900,  24.  311.) 

Ba3Al2O64-7-llH20.  Sol.  in  15  pts.  H2O 
with  decomp  into  Ba2Al206+5H20;  insol.  in 
alcohol.  (Beckmann.) 

Barium  aluminate  bromide,  BaAl204,  BaBr2 

+11H.O. 
Sol.  in  H2O.    (Beckmann,  J.  pr.  (2)  26.  385, 

Barium  aluminate  chloride,  BaAl204,  3BaCl2 
+6H20. 

Sol.  in  H2O.    (Beckmann,  I.e.) 

BaAl204,  BaCl2-HlH20.  Sol.  in  H20. 
(Beckmann,  1  c.) 

Barium  aluminate  iodide,  BaAl204,  BaI2. 
Sol.  in  H20.    (Beckmann,  I.e.) 

Calcium  aluminate,  CaO,  A12O3, 

Decomp.  by  H20  but  does  not  "set."  Sol. 
in  HC1;  insol.  in  HN03,  H2S04,  and  HF. 
Dufau,  C,  R.  1900,  131.  543.) 

Ca2Al2Os+7H20.  Slowly  decomp.  by 
H20;  si  sol.  in  H2O.  (Allen,  Am.  Ch.  J. 
1900,  24.  316.) 

CasAl2O6.  Insol.  in  H20:  not  decomp.  by 
KOH+Aq;  sol.  in  acids,  (Tissier,  C.  R.  48. 
627.) 


ALUMINATE,  COBALT 


4-6H20.  Ppt;  si.  sol.  in  H2O;  insol.  in 
alcohol.  (AUen,  Am.  Ch.  J.  1900,  24.  316.) 

3Al2O3.4CaO-f3H20.  Ppt.  (Friedel,  Bull 
Soc.  Min.  1903,  26.  121;  C.  C.  1904, 1.  430 N 

Cobalt  aluminate. 

"Thenard's  or  Leithner's  blue."  Insol.  in 
H20. 

CoAl204.  Insol.  in  H20  and  acids.  (Ebel- 
men ) 

Cobalt  magnesium  aluminate,  [MgCoJAlaC^ 

"Spinel  Blue."   Insol.  in  H20  or  HCl+Aq 

(Ebeunen.) 

Glucinum  aluminate,  G1A12C>4. 

Min.  Chrysoberyll.  Not  attacked  by  acids, 
but  decomp.  by  KOH+Aq. 

Iron  (ferrous)  aluminate,  FeAl2C>4. 

Min.  Hercynite.    Not  attacked  by  acids. 
Lithium  aluminate,  LiA102. 

Sol.  in  H20.  (Weyberg,  C.  C.  1906,  II. 
1659.) 

Lithium   hydrogen   aluminate,   LiHAI204-f- 

5H2O. 

SI.  sol.  in  H20:  decomp.  on  boiling.  (Allen, 
Am.  Ch.  J.  1900,  24. 310.) 


Magnesium  aluminate, 

Min.  Spind.   Insol.  in  H2O 

Insol.  in  HNOaH-Aq;  very  si.  sol.  in  HC1 
+Aq;  partly  sol.  in  H2SO4  at  boiling  temp. 
(Abich,  Pogg.  23.  316.) 

Sol.  by  standing  2  hours  at  210°  with  a 
mixture  of  3  pts.  H2SO4  and  1  pt.  H20,  or  by 
boiling  with  this  mixture  together  with  HF. 
(Mitscherlich,  J.  pr.  81. 108.) 

SI.  sol.  in  HC1,  HF,  and  H2SO4;  insol.  in 
HNOs.  (Dufau,  Bull.  Soc.  1901,  (3)  26. 669.) 

Manganous  aluminate. 

Insol  in  H20  and  acids.  (Ebelmen,  A.  ch. 
(3)  22.  225.) 

MnAl204.  Insol  in  HCl+Aq;  readily 
attacked  by  HF,  HNO8  and  H2S04. 

Decomp.  by  fusion  with  alkali  chlorate, 
nitrate,  oxide  or  carbonate.  (Dufau,  C.  E. 
1902,  135.  963.) 

Nickel  aluminate. 

Insol.  in  H20. 
Potasssium  aluminate,  K2A1204+3H2O. 

Decomp.  by  dissolving  in  pure  H20  with 
separation  of  A120*.  (Fremy,  A.  ch.  (3).  12. 
362.)  Can  be  recrystallised  from  water  con- 
taining a  little  alkali,  without  decomposition. 
(Fremy.) 

InsoL  in  alcohol. 

Sodium  aluminate,  Na2Al204. 

Easily  and  completely  sol.  in  cold  H20. 
(Schaffgotsch,  Pogg.  43.  117.) 

+4H20.  InsoLin  alcohol.  (Allen,  Am. 
Ch.  J.  1900,  24.  308.) 


Na6Al206.  Miscible  with  hot  H20,  and  as 
sol.  as  NaOH  in  cold  H2O.  Insol.  in  alcohol 
but  decomp.  thereby.  (Tissier,  C.  R.  43. 102.) 

Strontium  aluminate,  Sr3Al206+6H20. 

SI.  sol.  in  H20  (with  slow  decomp.  in  Aq, 
solution).  (Allen,  Am.  Ch.  J.  1900,  24.  314.) 

Thallium  aluminate,  Tl4Al2O6+7H20. 

Not  completely  sol.  in,  but  slowly  hydro 
lysed  by  H2O. 

Reaoiily  sol.  in  dil.  acids  and  in  the  fixed 
alkalies. 

Insol.  in  abs.  alcohol.  (Hawley,  J.  Am. 
Chem.  Soc.  1907,  29.  303.) 

Zinc  aluminate,  ZnA^Ch. 

Insol.  in  acids  or  alkalies. 

Min.  Gaknite  (Automolite). 

-J-sHaO.  Sol.  in  KOH,  and  NHiOH-f  Aq, 
(Berzelius.) 

Aluminicoantimoniotungstic  acid. 

Ammonium  aluminicoantimoniotungstate, 
6(NH4)20,  2A1208,  3Sb205,  18W08+ 
17H20. 

A  shellac-hke  gum,  (Daniels,  J.  Am.  Chem. 
Soc.  1908,  30. 1856.) 

Barium  alumnicoantimoniotiingstate,  5BaO, 

2A1208,  3Sb205,  18W08+6H20. 
Somewhat  insol.  in  dil.  HCL     (Daniels, 
J.  Am.  Chem.  Soc.  1908,  30. 1857.) 

Silver  aluminicoaiitimoniotungstate,  6Ag2O, 
2A1208,  3Sb205,  18WOS+12H20. 

Ppt. 

Sol.  in  NH4OH-KAq  but  requires  HN03 
(1:10)  to  dissolve  it.  (Daniels,  J.  Am.  Chem. 
Soc.  1908,  30. 1857.) 

Aluminicoarseniotungstic  acid. 

Ammonium  aluminicoarsenioturigstate, 
6(NH4)20,  2A1203,  SAsaOs,  18WO«+ 
14H20. 

Sparingly  sol.  in  H20.     (Daniels,  J.  Am. 
.  Soc.  1908,  30. 1854.) 

Barium  altuninicoarseniotungstate,  4BaO, 
2A1208,  3As208,  18W08+12H20. 

Very  si.  sol.  in  H20. 

Sol.  in  very  dil.  HC1  or  HN08.  (Daniels, 
J.  Am,  Chem.  Soc.  1908,  30. 1855.) 

Cadmium  aluminicoarseniotungstate,  4CdO, 

2A1208,  3As2Ofi,  18WO8+17H20. 
Sol.  in  dil.  mineral  acids  and  in  strong 
NH4OH+Aq,     (Daniels,  J.  Am.  Chem.  Soc. 
1908,  30.  1855.) 

Aluminicomolybdic  acid. 

Ammonium  aluminicomolybdate,  3(NH4)2O, 

AlaOa,  12MoO8+19H2O. 
Ppt,    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
396.) 

M ore  sol .  in  H20  than  potassium 


ALUMINUM 


aluminicomolybdate.    (Struve,  Bull.  Acad.St. 
Petersb.  12.  147.) 

+22H20.    (Marckwald,  Dissert.  1895.) 

Barium  aluminicomolybdate,  4BaO,   A1203, 

12Mo03+14H20. 

Ppt.  (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
712.) 

Lead    aluminicomolybdate,    4PbO,    A1203, 

12Mo03+21H20. 

Ppt.  (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
712.5 

Potassium  aluminicomolybdate,  3K20,  A12(>3, 
12Mo03+20H20. 

1  pt.  of  the  salt  is  sol.  in  40.67  pts.  H20  at 
17°.  Very  difficultly  sol.  in  acids.  (Struve.) 

H3Al(Mo04)3,  2KHMo04.  Sol.  in  H20. 
(Parmentier,  C  R.  94.  1713.) 

Silver    aluminicomolybdate,    4Ag20,    A12O3, 

12MoO3-fl6H20. 

Ppt.  (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
712.) 

Sodium  aluminicomolybdate,  3Na20,  A12O3, 

12Mo03+22H2O. 

Efflorescent.  Easily  sol.  in  H2O.  (Gentele 
J.  pr.  81.  413.) 

Aluminicophosphotungstic  acid. 

Ammonium  altiminicophosphotungstate, 

9(NH4)20, 2A1203, 4P205, 9WO3-f  13H20. 
SI.  sol.  in  cold  and  in  hot  H2O.     (Daniels, 
J.  Am.  Chem.  Soc.  1908,  30,  1851.) 

Barium    aluminicophosphotungstate,    4BaO, 

2A1203,  4P205,  9W03-f  13H2O. 
SI.  sol.  in  H20.    Sol.  in  very  dil  HC1  or 
HNO3.    (Daniels,  J.  Am.  Chem.  Soc.  1908, 
30.  1853.)     . 

Silver    aluminicophosphotungstate,    4Ag20, 

2A120S,  4P206,  9W03+6H2O. 
Nearly  insol.  in  H2O.    Sol.  in  NH4OH  and 
indil.  HN03.    Insol  in  acetic  acid.    (Daniels, 
J.  Am.  Chem.  Soc.  1908,  30.  1852^) 

Zinc      aluminicophosphotungstate,       5ZnO. 

2A1203,  4P,06,  9W03+11H20. 
Sol.  in  dil  acids  and  in  a  large  quantity  of 
cone,    ammonia    when    NH4C1   is    present. 
(Daniels,    J.    Am     Chem.    Soc.    1908,    30. 
1853.) 

Aluminicotungstic  acid. 

Ammonium   aluminicotungstate,   3(NH4)20, 

A1203,  9W03+4H20. 

Sol.  in  cone.  HN05  and  in  cone.  HC1.  When 
the  solution  in  cone.  HC1  was  boiled,  a  yellow 
colored  ppt,  separated.  (E.  F.  Smith.  J.  Am. 
Chem.  Soc.  1903,  25.  1230.) 

Ammonium     silver      alumininicotungstate. 

HAg20,  21(NH4)20,  4A120*.  36WOS. 
The  dry  salt  is  insol.  in  pure  H2O,  but 


readily  sol  in  H2O  containing  NH3  or  HN03. 
(E.  F  Smith,  J.  Am.  Chem.  Soc  1903  25. 
1231.) 

Barium    aluminicotungstate,    SBaO,    A1203, 

9WOS+7H20 

Not  sol.  in  acids  when  dry.  Somewhat 
decomp.  by  boiling  with  cone  HC1,  HN03  or 
aqua  regia.  (Daniels,  J.  Am.  Chem.  Soc. 
1908,  30.  1848.) 

Copper    aluminicotungstate,    2CuO,    Al>03, 
9W03-}-lbJ£H20. 

Sol.  in  large  quantities  of  H20.  (Daniels, 
J.  Am.  Chem  Soc.  1908,  30.  1847.) 


Meicurous  aluminicotungstate,  5Hg2O, 
9W03. 

Si.  sol.  in  H20.  Sol.inHNO.U:5)  (Dan- 
iels, J.  Am.  Chem,  Soc.  1908,  30.  1849.) 

Zinc    aluminicotungstate,     IJ^ZnO,    A1203, 
9W03+8H2O. 

Insol  in  H20  (Daniels,  J.  Am.  Chem. 
Soc.  1908,  30.  1850.) 

ZnO,  AlsOSj  9WO3+20H20.  Sol.  in  H20. 
(Daniels.) 

Aluminum,  Al. 

Less  easily  attacked  than  ordinary  metals 
(iron,  copper,  lead,  zinc,  tin)  by  air,  H20, 
wine,  beer,  coffee,  milk,  oil,  butter,  fats,  etc. 
Vinegar  dissolves  0.349  g.  from  a  sq,  decimetre 
in  4  months,  and  5  %  NaCl-fAq,  only  0.045 
g  in  the  same  time.  (Ballaud,  C.  R.  114. 
1536.) 

The  action  of  various  substances  contained 
in  foods  and  drinks  on  compact  Al  as  it  occurs 
in  utensils  is  very  slight.  Hard  or  soft  water, 
whether  cold  or  hot,  showed  no  action  in  8 
days;  1  %.  solutions  of  tartaric,  tannic,  and 
acetic  acids  had  no  action  in  same  time,  also 
5  %  boric,  carbolic,  and  salicylic  acids.  4  % 
and  10  %  acetic  acid  dissolved  only  0.4  mg. 
of  Al,  while  10  %  acetic  acid  dissolved  2.1 
mg.  from  a  roughened  piece  of  Al  foil  in  8  days. 
1  %  soda  solution  dissolved  15  mg.  in  8  days 
(Rupp,  Dingl.  283.  119.) 

Similar  results  were  obtained  by  Arche. 
(Dingl.  284.  255.) 

Liquids  which  are  ordinarily  contained  in 
foods  and  drinks  do  not  attack  sheet  Al  ex- 
cept in  a  very  small  degree.  The  following 
losses  in  weight  in  mg.  by  the  action  of  the 
given  liquids  on  100  sq.  centimetres  sheet 
aluminum  for  6  days  were  obtained: 


Liquids 

Loss  in  mg. 

Claret 
Hock'. 
Brandv        . 
5  %  alcohol 
5  %  tartaric  acid-j-Aq  . 
1  %            "         " 
5  %  acetic  acid  4-  Aq 
1  %         " 

2.84 
3.27 
1.08 
0.61 
1.69 
2.58 
3.58 
4.38 

ALUMINUM, 


Liquids 


0  ( t  citric  acid-fAq 
l<i 

5  f  p  lactic  acid-f  Aq 

5  cc  butyric  acid-f  Aq 

Coffee 

Tea 

Beer 

4  f  #  boric  aeid-f-Aq 

5  cl  carbolic  acid-f  Aq 

1  f'r 

1 i  (~*c  salicylic  aeid-f  AQ 


Lobs  in  mg 


215 

190 

477 

131 

050 

0 

0 

1  77 

023 

0.49 

6  35 


(Lunge,  CN.  65.  110.) 

The  apparent  solubility  of  this  metal  m 
H2O  is  due  to  the  presence  of  minute  quan- 
tities of  Na  Absolutely  pure  Al  does  not 
lose  any  weight  to  H/)  and  the  HaO  remains 
perfectly  clear.  Also  dil.  acids  remain  per- 
fectly clear  (Moissan,  C  R  1895,  121. 
794-98;  C  C.  1896,  I.  193  ) 

SI.  attacked  by  H2O  at  SO0.  (W.  Smith, 
J.  Soc  Chem  Ind.  1904,  23.  475  ) 

Easily  sol  in  dil  or  cone  HCl-fAq, 
whethei  hot  or  cold;  also  in  HBr.  HI,  or  HF-f 
Aq.  Insol  in  dil.  H2SO< + Aq  (de  la  Rive) ,  si 
attacked  by  cold,  easily  by  not  cone  H2SO4 
Not  attacked  by  HNOj-f-Aq  even  when  cone, 
and  boiling  (Wohler) ,  easily  sol.  in  dil  H2SO4, 
or  HNOi-f  Aq  in  vacuo  (Weeren,  B  24. 1798) , 
slowly  sol  in  27  %  HNO3+Aq,  100  com. 
HNO3-fAq  requiring  2  months  to  dissolve  2 
g  Al  (Montemartini,  Gazz  ch  it  22.  397), 
very  si.  sol.  in  most  organic  acids,  but  solubil- 
itv  is  increased  by  presence  of  NaCl. 

Not  attacked  by  dil  or  cone  HNOs  at  ord 
temp,  but  attacked  by  hot  HNO?  Attacked 
by  H3P04  (Smith,  J.  Soc,  Chem.  Ind  1904, 
23.  475 ) 

Completely  sol  at  100°  in  two  hours  in 
HNO3,  sp  gr.  1.15-1.46.  (Stillman,  J  Am 
Chem  Soc  1897,  19.  714.) 

Very  easily  sol.  in  HNOs  (contrary  to  the 
usual  statement  in  text-books).  (WoV.  C  C 
190,  J  I.  94.) 

Slowly  attacked  by  HNO3+Aq  (20-25  %) 
at  25-30°.  (Deventer,  Chem.  Weekbl.  1907, 
4.  69.) 

Dil.  HNO3  or  H2SO<  does  not  attack  Al 
on  account  of  formation  of  layer  of  gas.  Ac- 
tion is  increased  by  vacuum  Solutions  of 
metallic  chlorides,  the  metal  of  which  is  iusol. 
and  attaches  itself  to  the  Al  (Pt,  Au,  Cu,  Hg) 
increase  the  solubility,  but  when  metal  is 
soluble  in  the  acid  (Fe,  Zn,  etc.),  there  is  no 
increase  of  solubility.  (Ditte,  C.  R  1890, 
110.  573) 

Violently  attacked  by  dil.  or  cone  H3PO4-f 
Aq.  (Wmteler.) 

Not  attacked  by  solution  of  HC1  in  liquid 
HCN  (Kahlenberg,  J  phys.  Chem  1902, 
6.  662.) 

Very  easily  sol.  m  cone,  or  dil.  KOH.  or 
NaOH+Aq.  Slowly  attacked  by  NH4OH-f  ; 


Aq  (Wohler);  sol  m  Ba()>H2-fAq  (Beck- 
mann,  J  pr  (2)  26.  385)  ,  slowly  sol  mCaOoH2 
+Aq. 

Sol  in  excess  of  10  %  KOH+Aq  and  in 
NaOH  and  LiOH-f-Aq,  sol  in  hot  cone. 
Baf  OH),,  Sr(OH)2  and  Ca(OH),  +Aq.  (Allen, 
Am  Ch  J  1900,  24.  304-331.) 

Attacked  by  hot  cone  NH4OH+Aq 
(Smith,  J  Soc  Chem  Ind  1904,  23.  475  ) 

SI  attacked  by  sulphates,  or  nitrates  4-  Aq, 
but  all  chlorides,  bromides,  and  iodides,  except 
those  of  the  alkalies  and  alkaline  eaiths,  even 
AlCl'-s+Aq,  dissolve  the  metal  Insol.  in 
alum,  or  in  NaCl-f  Aq,  but  sol  m  alum  + 
NaCl+Aq  (Tissier,  C  R  41.  362),  sol  in 
NaCl-f  Aq  Seville,  A  ch  (3)  43.  14),  sol 
in  neutral  FeCls+Aq  m  vacuo  (Weeren, 
B  24.  1798.)  Violently  attacked  by  CuCl2+ 
Aq  (Tomroasi,  Bull^  Soc  (2)  37.  443  ) 

Rapidly  sol.  in  KjjSoOs+Aq,  more  slowly 
sol  in  (N^^SoOg-J-Aq  (Levi,  Gazz  ch  it 
1908,  38.  (1)  583  ) 

Attacked  by  (NH4)JPO4+Aq.  SI  attacked 
by  NaNOs-f  Aq  or  KNOs+Aq  at  100°. 
(Smith,  J  Soc  Chem  Ind  1904,  23.  475.) 

Not  affected  by  NH4NO3  +  Aq  (Hodgkin- 
son,  C  N.  1904,  90.  142  ) 

Attacked  by  POC13  at  100°  (Renitzer,  B. 
13.  845.) 

Insol  in  liquid  NH?.  (Gore,  Am  Ch  J. 
1898,  20.  826  ) 

Insol  m  liquid  COg.  (Buchner.  Z.  phys. 
Oh  1906,  54.  674.) 

Attacked  by  NOC1  (Sudborough,  Chem. 
Soc  1891,  59.  659 

92  %alcohol  attacks  Al  less  than  H20  Pure 
Al  is  attacked  less  than  commercial.  (  Hugou- 
nenq,  J.  Pharm.  1895,  (6)  1.  537  ) 

Sol  in  organic  acids  containing  chlorides 
(Smith,  J.  Soc.  Chem  Ind  1904,  23.  475.) 

Acetic,  tartaric  and  citric  acids  attack  Al 
only  at  first.  Metal  is  covered  by  layer  of 
hydrox  de  but  on  addition  of  haloid  salts, 
gradual  solution  ensues  (Ditte,  C  R  1898, 
127.  919.) 

Not  attacked  by  sugar-}-  Aq.  (Klein,  C.  R. 
102.  1170.) 

Aluminum  arsenide. 

Decomp,  by  H2O  with  evolution  of  AsH5. 
(Wohler,  Pogg.  11.  160  ) 

Decomp.  by  HoO.  (Fonzes-Diacon,  C.  R. 
1900,  130.  1315.) 


Aluminum  boride, 

Very  slowly  sol  in  hot  cone  HCl+Aq,  and 
hot  NaOH+Aq,  but  easily  in  moderately 
strong  warm  HN03-f-Aq.  (Hampe,  A  183. 
75.) 

A12B24  Not  attacked  by  HC1,  or  KOH-f 
Aq  Scarcely  attacked  bv  boiling  H2S04. 
Hot  cone.  HNOg+Aq  dissolves  gradually  but 
completely  (Hampe,  1.  c.) 

Aluminum  borocarbide,  A13C2B48 
Insol.  in  H20,  HCl+Aq,  H2S04+Aq,  or 


ALUMINUM  CHLORIDE 


KCH-f-Aq,  slcnvlv  sol  in  hot  cone   HN03  + 
Aq.    (Hainpe,  1  c  ) 

Aluminum  bromide,  AlBr3 

Anhydrous  Dissolved  by  H2O  \uth  great 
violence  and  evolution  of  much  heat.  Very 
sol  in  alcohol  More  sol  in  CS2  than  A1I8 
(Weber,  Pogg  103.  264  J 

Sol  in  SOC12  (Besson,  C.  R  1896,  123. 
884) 

Sol  in  C,H5Br  (Plotmkoff,  C  C  1902, 
II.  617  ) 

Sol  in  acetone  (Naumann,  B.  1904,  37. 
4328),  (Eidmann,  C  C.  1899,  II.  1014.) 

Solubility  of  AlBr3  in  organic  liquids 


Solvent 

t° 

"o^"1 

t° 

i§ 

t° 

1^ 

a& 

%l 

a& 

48° 

0 

130° 

43  2 

50° 

66  0 

45 

8  5 

140 

48  4 

38 

67  2 

42 

13  8 

142 

50 

50 

70  7 

38 

18  3 

140 

52  1 

60 

74  2 

50 

21 

130 

54  5 

70 

78  3 

Benzo- 

60 

23  4 

120 

56  7 

80 

S3  3 

phenone 

70 

25  7 

110 

58  6 

85 

86  7 

80 

28  1 

100 

60  3 

90 

90  7 

90 

30  6 

90 

61  7 

93 

94  8 

100 

33  4 

80 

62  9 

96 

100 

110 

36  3 

70 

64  1 

120 

39  6 

60 

35  1 

10° 

0 

20° 

33  9 

70° 

72  7 

6 

8  4 

30 

40  1 

80 

82  3 

Ethylene 

2 

16  0 

40 

47  2 

90 

92  2 

bromide 

—  2 

22  9 

50 

55  1 

96 

100 

10 

28  4 

60 

63  6 

—  0  5° 
—2  5 

0 

6  5 

85° 
90 

47 
50  8 

40° 
60 

72  6 
79  4 

—5 

13  0 

80 

53  8 

70 

83  9 

Benzoyl 

10 

17  4 

60 

56 

80 

89  2 

chloride 

30 

24  6 

40 

59  5 

90 

95  8 

50 

31  8 

20 

63  1 

96 

100 

70 

40 

7 

65,5 

80 

44  3 

20 

67  9 

(Menschutkin,    Ann.    Inst.    Pol.    P.-le-Gr.. 
13.  1.) 

+6H20.    Very  sol.  in  H2O. 
+15H20.    (Panfiloff,  J.  B.  1895.  785  ) 

Aluminum  antimony  bromide,  2AlBrs,  5SbBrfi 

+24H20. 

Hygroscopic,    Decomp.  by  H2O.     (Wein- 
land,  B  1903,  36.  258  ) 

Aluminum  potassium  bromide,  AlBrs,  KBr. 

SoL  in  H20.    (Weber,  Pogg.  103.  267.) 
Aluminum  bromide  ammonia,  AlBr8,  zNH3. 

Decomp.  by  H2O.     (Weber,  Pogg.   103. 
267.) 


Aluminum    joerbromide    carbon    fosulphide, 

AlBra,  Br4|  CS> 

Sol  in  ether,  ethyl  bromide,  ethylene  brom- 
ide and  benzene;  decomp  by  H20  (Plot- 
mkoff, J.  Russ  phys  Chem  Soc  1901.  33. 
91,  C  C.  1901,1.  1193) 

2AlBrs,  Br4,  CS2.  Sol.  in  ether  and  benzene; 
insol  in  petroleum  ether.  (Plotmkoff,  I.  c.) 

Aluminum  bromochloride,  A1012Br 

Deliquescent  Somewhat  less  violently  dis- 
solved by  H20  than  is  AlBrs  (v  Bartal, 
Z.  anorg  1907,  55.  154  ) 

-f  6H2O  Deliquescent.  Sol  in  H20  with- 
out evolution  of  heat,  (v.  Barfcal,  Z  anorg. 
1907,  55.  155  ) 

Aluminum  carbide,  A14C3. 

Decomp  by  fused  KOH  at  100°;  insol.  in 
fuming  HNO3  in  the  cold,  decomp  by  H20, 
and  dil  acids.  (Moissan,  Bull  Soc.  1894,  (3) 
11.  1012,  C.  R.  1894,  119.  16-20 ) 

Insol.  in  acetone  (Naumann,  B.  1904,  37. 
4328) 

Aluminum  chloride,  basic,  Al*Oi4Hlo,  HC1. 

Easily  sol  in  H20  (Schlumberger,  Bull. 
Soc  1895,  (3)  13.  56  ) 

Aluminum  chloride,  A1C13 

Anhydrous  Very  deliquescent  Sol  m 
HgO  with  a  hissing  noise  and  evolution  of 
heat  Solution  of  A1C1»  in  H20  loses  HC1  on 
evaporation,  and  A1C13  is  finally  wholly  con- 
verted into  Al20s. 

Sol.  in  1.432  pts.  H20  at  15°.    (Gerlach.) 
AlCls-f  Aq  containing  19  15  %  AlClj  boils 
at  103  4°;  AlCl,+Aq  containing  38.3  %  A1C13 
boils  at  112.8°.    (Gerlach.) 

Sp  gr.  of  AlCU+Aq  at  15°. 


%A1C13 

Sp  gr 

%A1C13 

Sp.  gr 

1 

1  0072 

22 

1  1709 

2 

1  0144 

23 

1  1795 

3 

1.0216 

24 

1.1881 

4 

1  0289 

25 

1  1968 

5 

1  0361 

26 

1  2058 

6 

1  0435 

27 

1  2149 

7 

1  0510 

28 

1  2241 

8 

1  0585 

29 

1  2331 

9 

1  0659 

30 

1  2422 

10 

1  0734 

31 

1  2518 

11 

1  0812 

32 

1  2615 

12 

1  0890 

33 

1  2711 

13 

1  0968 

34 

•  1  2808 

14 

1  1047 

35 

1  2905 

lo 

1  1125 

36 

1.3007 

16 

1  1207 

37 

1  3109 

17 

1  1290 

38 

1.3211 

18 

1  1372 

39 

1  3313 

19 

1  1455  • 

40 

1  3415 

20 

1  1537 

41 

1.3522 

21 

1  1632 

(Gerlach,  Z.  anal.  8.  281.) 


ALUMINUM  AMMONIUM  CHLORIDE 


Sp.  gr.  at  20°  of  AlClj+Aq  containing  mg. 
mols.  Aids  per  liter. 


M. 

Sp  gr. 

0.01 

1  00104 

0  025 

1  00282 

0  05 

1  0058S 

0  075 

I  00870 

0.10 

1  01158 

0,25 

1.02911 

0  55 

1  05706 

1.0 

1  11054 

1  5 

1.16308 

2.0 

1.21378 

(Jones  &  Pearce,  Am.  Ch.  J.  1907,  38.  726.) 

Sol.  in  1  pt.  strong  alcohol  at  12  5°  (Wen- 
zel);  easily  sol.  in  ether;  si.  sol.  in  CS2;  insol. 
in  hgroine  or  benzene. 

Difficultly  sol.  in  AsBrs.  (Walden,  Z. 
anorg.  1902,  29.  374.) 

Sol.  in  AlBrs.  (Isbekow,  Z.  anorg.  1913, 
84. 26.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Insol.  in  CS2  at  ord.  temp.  (Arctowski,  Z. 
anorg.  1894,  6. 257.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1369.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  37.  4328 ) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  methylal.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Solubility  of  A1C13  in  organic  liquids. 


Solvent 

tQ 

il 

t° 

i! 

t° 

fi 

48° 
44 

0 
8.5 

130° 
125 

43  2 
48.4 

130° 
140 

66  0 
67  2 

39.5 

13  8 

120 

50 

150 

70  7 

50 

18.3 

[110 

52  1 

160 

74  2 

60 

21 

100 

54  5 

170 

78  3 

Benzo- 

70 

23  4 

90 

56.7 

180 

83  3 

phenone 

80 

25.7 

80 

58  6 

185 

86,7 

90 

28  1 

70 

60  3 

190 

90  7 

100 

30  6 

60 

61.7 

192 

94  8 

110 

33.4 

80 

62  9 

194 

100 

120 

36  3 

100 

64  1 

125 

39  6 

120 

65.1 

-0.5° 

0 

60° 

33  0 

80° 

52  9 

-4 

7.9 

70 

37.5 

70 

55.1 

Benzoyl 

-7.5 

12.7 

80 

42.2 

60 

57.2 

chloride 

0 

14.1 

90 

47  1 

40 

61.0 

20 

18.8 

93 

48  7 

40 

25.0 

90 

50  6 

(Menscmitkin,    ABU.    Inst.    Pol    P.-le-Gr., 

13.  1.) 

-j-6H20.  Very  dehquescent;  very  sol.  m 
H20.  Sol.  in  0.25  pt.  H20.  (Thomson.) 

Sol.  in  2  pts.  abs.  alcohol  at  ordinary  temp., 
and  1.5  pts.  at  b.-pt  (Thomson.) 

Completely  insol  in  a  solution  of  ether  in 
H20  sat.  with  HC1  (Havens,  Am.  J.  Sci. 
1898,  (4)  6.  46. 

Aluminum  ammonium  chloride,  AlCls,  NH4C1. 
(Baud,  A.  ch.  1904,  (8)  1.  46 ) 
Aluminum  antimony  chloride. 
See  Chlorantimonate,  aluminum. 

Aluminum  barium  chloride,  2A1CU,  BaCU. 
(Baud,  C.  R.  1901, 133.  869.) 

Aluminum  calcium  chloride,  basic. 

3CaO,  CaCl2,  Al203-f-10H20.  (Steinmetz, 
Z.  phys.  Ch.  1905,  52.  466  ) 

lOCaO,  CaCl2,  6A1203.  Slowly  decomp.  by 
boiling  H20.  (Gorgeu,  Bull.  Soc.  1887,  (2) 
48.  51 ) 

Alununum  calcium  chloride,  4A1C1S,  SCaCU 

(Baud,  A.  ch.  1904,  (8)  1.  51.) 
Aluminum  nitrosyl  chloride,  A1C13,  NOC1. 

Deliquescent,  and  decomp.  by  H2O.  (Weber 
Pogg,  118.  471.) 

Aluminum  palladium  chloride,  Aids,  PdCl2+ 

10H20. 
See  Chloropalladite,  aluminum. 

Aluminum  phosphorus  pewtachloride,  Aids, 

PC16. 
Decomp.  violently  by  H20.    (Baudrimont ) 

Aluminum  phosphoryl  chloride,  A1C13,  POC18. 
Deliquescent.    Sol.  in  H20  with  decomp. 
Sol.  in  warm  POCls,  from  which  it  separates 
on  cooling.    (Casselmann,  A.  98.  220.) 

Aluminum  platinum  chloride,  A1C13,  PtCl2-f 

15H20. 
See  Chloroplatinite,  aluminum. 

Aluminum  potassium  chloride,  A1C18,  KC1. 

Slowly  deliquescent.  Sol.  in  H20  with 
evolution  of  heat  and  decomp.  (Degen,  A. 
18.  332.) 

Aluminum  selenium  chloride,  2A1C13,  SeCl4. 

Sol.  in  H20  with  evolution  of  heat  and 
separation  of  traces  of  selenium.  (Weber, 
Pogg.  104.  427.) 

Aluminum  sodium  chloride,  A1C1S;  NaCl. 

Much  less  deliquescent  than  AlCls.  Sol.  in 
H20  with  evolution  of  heat.  Upon  evaporat- 
ing, NaCl  crystallises  out.  (W6hler.) 

Aluminum  strontium  chloride,  4A1C18,  3SrCl2. 

(Baud,  A.  ch.  1909,  (8)  1.  52.) 
Aluminum  sulphur  chloride,  2A1C1&,  SCI*. 

Decomp.  by  H20  with  evolution  of  much 
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heat  and  separation  of  some  sulphur    (Weber. 
Pogg,104.  421.) 

A1C13,SC14.  Decomp.  by  H20.  (Ruff,  B. 
1901,  34.  1757.) 

Aluminum  tellurium  chloride,  2A1C13,  TeCl4. 
Very  sol.  in  dil  H2S04+Aq    (Weber,  J.  pr. 
76.  313.) 

Aluminum  chloride  ammonia,  A1C18,  NH3. 

Sol.  in  H20.    (Rose,  Pogg,  24.  248.) 

Completely  sol.  in  H20.  (Baud,  C.  R. 
1901,  132.  135.) 

AlCls,  2NH3.  Very  hygroscopic.  (Still- 
man,  Am.  Ch.  J.  1895,  17.  750.) 

A1C1S,  3NH3.    Decomp.  by  H20. 

A1C18,  5NH3.  M.  pt.  380*.  (Baud,  C.  R. 
1901,  132.  135.) 

AlCls,  6NH3.  Decomp.  by  H20.  (Still- 
man,  Am.  Ch  J.  1895,  17.  752  )  Somewhat 
hygroscopic.  (Baud,  C.  R.  1901,  132.  135.) 

Aluminum  chloride  nitric  oxide,  [2A1C13,  NO. 
Very  hygroscopic.   Decomp.  rapidly  in  the 
air.     Sol.  in  KOH+Aq.     (Thomas,  C.  R. 
1895,  121.  130.) 

Aluminum  chloride  phosphine,  3A1C13,  PH3. 
Decomp  by  H20  or  NH4OH+Aq.    (Rose 
Pogg,  24.  295  ) 

Aluminum  chloride  hydrogen  sulphide. 

Deliquescent.  Decomp.  by  H20  or  NH4OH 
-fAq.  (Wohler.) 

Aluminum  chloride  sulphur  dtoxide,  A1C13, 
S02. 

Decomp.  by  H20,  alcohol,  or  benzene. 
(Adrianowski,  B.  12.  688.) 

2A1C13,  S02.    (Baud,  A.  ch.  1904,  (8)  1.  32.) 


Aluminum  cobalt, 

Sol.  in  strong  acids.  (Brunck,  B.  1901,  34. 
2734.) 

Aluminum  copper,  Cu4Ala. 

Sol.  in  aqua  regia;  decomp.  by  HOI. 
(Brunck,  B.  1901,  34.  2733.) 

Aluminum  fluoride,  A1F3. 

Anhydrous.  Not  attacked  by  H20  or  acids, 
and  only  very  slightly  by  boiling  cone.  H2S04. 
Insol,  in  boiling  KOH+Aq.  (Deville,  C.  R. 
42.  49.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

+MH20.  Insol.  in  H20.  SI.  sol.  in  HF. 
(Baud  C.  R.  1902,  135.  1104.) 

+H2O.  Completely  but  only  sparingly  sol. 
in  H20.  (Mazzuchelli,  Real.  Ac.  Line.  1907, 
(5)  16,  1.  775;  Chem.  Soc.  1907,  92,  (2).  549.) 

-f  3HH20.  Two  modifications:  (1)  Easily 
sol.  in  H20.  Sol.  in  HF.  (2)  Insol.  in  H20. 
SI.  sol.  in  HF,  (Baud,  C.  R.  1902,  135.  1104.) 


4-7HaO.  Sol,  in  H20.  (Deville,  A.  ch.  (3) 
61.  329.) 

Mm.  FluelUte. 

+8J^H2O.  Very  efflorescent  Sat.  solu- 
tion contains  3,85  g.  A1F8  per  100  g.  at  11° 
and  1.2  g.  at  —  0.2°.  (Mazzucchelli,  Real.  Ac. 
Line  1907,  (5)  16,  I.  775,  Chem.  Soc.  1907, 
(2),  92.  549.) 

Aluminum  hydrogen  fluoride,  3A1F3,  2HF-f 
5H20. 

Sol.  in  H20:  precipitated  by  alcohol. 
(Deville.) 

2A1F8,  HF+5H20.  (Deville,  A.  ch.  (6)  61. 
329.) 

Aluminum  ammonium  fluoride,  A1F8,  NH4F« 

Somewhat  sol.  in  H20;  insol.  in  H2O  con- 
taining NH4OH  or  NH4F.  (Berzelius,  Pogg. 
1.  45.) 

A1F3,  2NH4F-f  1.5H2O.  Sol.  in  100  pts 
H20  at  16°.  (Baud,  C.  R.  1902,  135.  1338.) 

A1F3,  3NH4F.  Nearly  insol.  in  H20;  easily 
sol.  in  dil.  acids.  (Petersen,  J,  pr.  (2)  40.  35.) 

Quite  easily  sol.  in  H20,  but  insol.  in 
NH4F-f  Aq.  (Helmholt,  Z.  anorg.  3.  129.) 

Aluminum  barium  fluoride. 

Apparently  not  obtained  in  pure  state. 
(Roder.) 

Aluminum  calcium  fluoride,  AlFSj  CaF2-f  H20. 
Min.  Evigtokite. 

Aluminum   calcium  sodium  fluoride,   A1F*, 

CaF2,  NaF+H20. 
Min.  Pachnolite. 

Aluminum  cobaltous  fluoride,  A1F8,  CoF2-f 

7H20. 

Sol.  in  dil.  HF-f-Aq.  (Weinland,  Z.  anorg 
1899,  22.  272.) 

Aluminum  cupric  fluoride,  2A1F3,  CuF2, 
Very  slowly  but  completely  sol   in  H20. 

(Berzelius.) 
AlF3,2CuF2-fllH20.    Sol  in  dil.  HF -fAq. 

(Weinland,  Z.  anorg.  1899,  22.  272-76.) 
2A1F8,  3CuF2-f  18H20.   Sol.  in  dil.  HF-f 

Aq.     (Weinland.) 

Aluminum   cupric  hydrogen  fluoride,  A1F3, 

CuF2,  HF-f  8H20. 

Efflorescent  in  the  air.  Sol  in  dil.  HF-fAq. 
(Weinland,  Z.  anorg.  1899,  22.  272.) 

Aluminum    iron    (ferrous)    fluoride,    A1F8, 

FeF2-f7H2O. 

SI.  sol.  in  dil.  HF+Aq.  (Weinland,  1. 
anorg.  1899,  22.  270.) 

Aluminum  lithium  fluoride. 
Insol.  in  H20.    (Berzelius.) 

Aluminum  magnesium  fluoride. 
2A1FS,  MgF2  (?).    (Roder.) 
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Aluminum  nickel  fluoride,  A1F3,  NiF2-f  7H20 
SI.  sol    m  dil    HF+Ag      (\Yeinland,  Z 
anorg  1899,22.271) 

Aluminum  potassium  fluoride,  A1F3,  3KF 
Very  si  sol  in  acid  solutions,  and  still  less 

in  BUG     (Gay-Lussac  and  Thenard  ) 
A1FJ}  2KF     As  above 

Aluminum  silicon  fluoride. 
See  Fhiosilicate,  aluminum. 

Aluminum  sodium  fluoride. 

2AlF,,3NaF.    Mm  Chiohte 

A1F3,  2XaF    Urn  Chodneffite 

A1F3,  3XaF  Mm  Cryolite  SI  sol  m 
H2O  Insol  in  HCl-fAq.  Decomp.  by 
H2S04,  or  by  boiling;  with  NaOH-f  Aq, 

Aluminum  strontium  fluoride. 
As  the  Ba  salt     ( Rodcr  ) 

Aluminum  thallous  fluoride,  2A1F3,  3T1F. 

Ppt.  SI  sol  in  H20  (Ephraim,  Z  anorg 
1009,  61.  243  ) 

Aluminum  ziuc  fluoride,  A1F3,  2nF2-f7H20. 

Sol  in  dil  HF-f-Aq  (Wemland,  Z,  anorg 
1899,  22.  272  ) 

2A1F3,  ZnF2  Slowly  but  completely  sol 
m  Ha(X  (Berzehus  ) 

Aluminum  hydroxide,  A1203,   H20 
«A12O2(OH)2. 

Dehydrated  by  cone  acids,  without  dissolv- 
ing. (Becquerel,  C  R  ,  67.  108  ) 

Mm.  Diaspore  Insol  in  HCl-fAq,  and 
not  attacked  by  boiling  cone  H2S04,  unless 
it  has  been  ignited 

A1203,  2H20-A120(OH)4  Pptd  Al  hy- 
droxide, when  boiled  twenty  hours  with  EUQ 
is  insol.  in  acids  and  alkalies,  and  has  the 
above  composition.  (St.  Gilles,  A.  ch  (3) 
46.  57.)  - 

Min  Bauxite 

Soluble  modifications — fa)  Metoratwnimum 
hydroxide  From  basic  Al  acetate  Sol  in 
HjsO  and  more  readily  in  HC2H3O2.  The 
aqueous  solution  is  coagulated  by  traces  of 
alkalies,  many  acids,  and  salts,  while  other 
acids  and  salts  have  no  effect  Thus,  1  pt 
H2S04  in  1000  pts.  H2O,  added  to  7000  pts  of 
above  solution  containing  20  pts  Al^Os,  con- 
verts the  liquid  into  a  nearly  solid  mass 
Citric,  tartaric,  oxalic,  chromic,  molybdic, 
raqenuc,  suberic,  salicylic,  benzoic,  gallic, 
lactic,  cinnamic,  butyric,  valeric,  camphoric, 
picric,  uric,  meconic,  comemc,  and  hemipimc 
acids  act  in  the  same  way.  HCI  and  HNO» 
have  far  less  action,  600  mols.  being  necessary 
to  produce  the  same  effect  as  1  mol.  H2S04, 
while  acetic,  formic,  boric,  arsenious,  pyro- 


mecomc,  and  opiamc  acids  do  not  coagulate 
the  solution,  except  when  moderately  cone 
1  pt  KOH  in  1000  pts  H20  coagulates  9000 
pts  of  the  solution  NaOH,  NH4OH,  and 
Ca(OH)2  have  the  same  effect. 

The  solution  is  not  coagulated  by  acetates, 
unless  added  in  large  quantity,  and  even 
then  the  ppt  is  redissolved  when  treated  with 
H2O.  Nitrates  and  chlorides  coagulate  with 
difficulty;  Na2SO4,  MgSO4,  and  CaSO4-f  Aq, 
however,,  have  as  strong  an  action  as  a  liquid 
containing  the  same  amount  of  H,>S04  A 
teaspoonful  of  the  solution  mtioduced  into 
the  mouth  solidifies  at  once  from  the  action 
of  the  saliva.  The  ppt  formed  by  acids  is 
not  sol  in  an  ecessx  of  the  acid,  but  by  the 
long  continued  action  of  cone.  H2S04,  espe- 
cially if  hot,  the  ppt  is  dissolved,  boiling 
cone.  HCl-fAq  also  dissolves  it,  but  less  read- 
ily than  H2S04.  The  ppt  is  sol  m  boiling 
cone.  KOH+Aq  The  residue,  when  the 
solution  is  evaporated  at  100°,  has  composi- 
tion A12O3,  2HsO,  and  is  insol  in  acids. 
(Crum,  Chem.  Soc.  6.  225  ) 

(b)  By  Dialysis.  Sol.  in  HA  from  which 
it  is  separated  by  extremely  small  amounts  of 
various  substances,  as  acids,  ammonia,  salts 
^especially  K2S04)r  caramel,  etc  An  excess 
of  acid  dissolves  the  coagulum  If  the  solu- 
tion contains  05%  AlaO3  or  less,  it  may  be 
boiled  without  change,  but  the  hydroxide 
separates  out  suddenly  when  it  is  reduced  to 
%  its  vol ,  and  even  very  dil.  solutions  gela- 
tinise spontaneously  in  a  few  days  The 
solution  is  not  coagulated  by  alcohol  or  sugar 
(Graham,  A.  121.  41  ) 

A1208,3H2O«A1(OH)3.  Crystallised  Diffi- 
cultly sol.  in  acids  and  alkalies  (Cossa,  N. 
Cim  (2)  3.  228  )  Insol  m  boiling  HCl+Aq. 
(WShler,  A  113.  249.)  SI  sol.  m  KOH+Aq; 
nearly  insol.  m  cold  H2S04,  HC1,  HNOj-f  Aq; 
very  slowly  sol.  in  hot  HCl+Aq,  more  readily 
in  hot  H2S04  (v.  Bonsdorff,  Pogg  27.  275  ) 

o-modification.    Unstable     Changes  into 
0-modification      Sol.  in  N-HoSO*   at  ord 
temp.    Sol  in  N-NaOH  and  m  hot  NaOH  of 
concentration   5Na2O,    100H20       (Russ,    Z. 
anorg.  1904,  41.  226.) 

0-modification.  Insol.  in  K-H2S04  at  ord, 
temp.  Difficulty  sol  in  warm  N-NaOH,  but 
easily  sol  m  hot  NaOH  of  concentration 
5Na20,  100H20.  Its  solubility  m  NaOH  in- 
creases with  increase  in  concentration  of  the 
hydroxyl  ions.  (Russ ) 

^-modification  Easily  sol.  in  cone.  HsS04; 
only  si  sol,  m,  HC1,  HN03  or  acetic  acids,  or 
m  alkali-f  Aq  (Tommasi,  C.  C.  1905,  II. 
605.) 

Mm.  Gibbsite  Sol.  in  HCl+Aq,  and  dil. 
H2SO4+Ao.  Readily  sol.  in  cone.  KOH,  and 
NaOH+Aa 

Precipitated  Completely  insol  in  HjO  or 
H2C03-fAq,  Easily  sol  in  acids  when  freshly 
pptd,,  but  solubility  diminishes  on  standing. 

Easily  sol,  in  KOH  or  NaOH+Aq  (Son- 
nenschein.) 
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Herz  (Z  anoig  25.  155)  found  that  alum- 
inum hydroxide  which  has  been  dried  in  a 
vacuum  dessicator  requires  for  solution  in 
NaOH+Aq.  3  atoms  Na  to  1  atom  Al. 
Slade  (Z.  Elektrochem.  1911,  17.  261)  was 
unable  to  obtain  this  result  Herz  says  Slade' s 
error  is  due  to  insufficient  shaking  of  the  solu- 
tion. (Herz,  Z.  Elektrochem  1911,  17.  403  ) 

New  solubility  determinations  verify  the 
statement  of  Herz  (Z  anorg  25,  155)  that  the 
solubility  of  A1(OH)3  in  NaOH+Aq  is  pro- 
portional to  the  concentration  of  NaOH. 
They  do  not,  however,  verify  his  statement 
that  the  ratio  Na  Al  in  the  solutions  is  al- 
ways 3  1,  for  the  author  finds  that  the  ratio 
Na  .  Al  varies  from  2  1  to  10  •  1  depending 
on  the  conditions  of  precipitation  and  the 
method  and  duration  of  drying  of  the  Al(OH)  3 
(Slade,  Z  Elektrochem,  1912,  18.  1  ) 

SI  sol.  in  NH4OH+Aq  when  freshly  pptd  , 
but  presence  of  NH4  salts  diminish  its  solu- 
bility, and  it  separates  out  completely  after 
long  standing  (Fresemus ) 

Somewhat  sol  in  NH4OH+Aq,  the  more 
readily  the  larger  the  vol.  of  H2O  Somewhat 
sol  in  (NEU^COiH-Aq,  but  less  than  in 
NH4OH+Aq  SI  sol.  "m  dil.  NH4Cl+Aq, 
unless  that  salt  be  in  large  excess  It  is  finally 
wholly  pptd,  if  allowed  to  stand  several  days 

18752  pts  NH4OH+Aq  (4  %  NH4OH)  dis- 
solve an  amt.  of  A1(OH)3  corresponding  to  one 
pt.  A12O3,  NH4C1  prevents  this  solubility  al- 
most completely  (Hanamann,  Pharm.  Vier- 
telj  12.  527  5" 

A1(OH)3,  prepared  by  ppt.  of  a  solution  of 
A1(NO«)«  with  NH4OH,  filtered  and  washed, 
ismsol  mNH4OH-fAq 

A1(OH)3  prepared  by  pptn  of  a  solution  of 
potassium  aluminate  with  NH4C1,  is  sol.  in 
a  large  excess  of  NH4OH  if  this  is  added  to 
the  ppt  at  once.  This  modification  which  is 
sol  in  NH4OH  is  unstable  and  easily  goes 
over  into  the  modification  which  is  insol  in 
NH4OH  (Renz,  B  1903,  36.  2751  ) 

Cone.  (NH4)2C03+Aq  does  not  dissolve 
A1(OH)3,  and  not  a  trace  is  dissolved  by  boiling 
cone.  NH4Cl+Aq  (Weeren,  Pogg  92.  97.) 

With  NH4F+Aq,  it  forms  a  double  salt, 
A1F3,3NH4F,  which  is  sol  in  H20,  but  not  in 
NH4F+Aq  (Helmholt,  Z  anorg.  3.  127  ) 

Insol  in  (NH4)2S+Aq  (Malaguti  and 
Durocher,  A.  ch.  (3)  17.  421  )  Fuchs  found, 
on  the  contrary,  that  it  is  not  wholly  insol.  in 
(NH4)2S+ Aq.  (Fresenius,  Quant ) 

Insol.  in  FeCl3+Aq     (Bdchamp.) 

Determinations  of  the  solubility  of  alum- 
inum hydroxide  in  AlCl3+Aq  show  that  part 
goes  into  solution  to  form  a  compound,  while 
the  greater  part  is  m  the  colloidal  form. 
(Fischer,  Z.  anorg.  1904,  40.  46  ) 

Only  si.  sol.  in  cone  Al2(S04)3+Aq,  but 
solubility  increases  with  decrease  in  concen- 
tration of  AljfSOJs  until  it  reaches  a  maxi- 
mum at  a  concentration  of  32  %  A12(SO4)3 
at  20°,  28  %  at  40°,  and  38  %  at  60°.  With 
further  decrease  in  concentration  of  Al2(S04)s 


the  solubility  of  Air  OH)  3  m  A12(S04)S  dim- 
inishes    (Kremann,  C  A  1909.  2422  ) 

Sol  inBa(OH)2+Aq     (Rose) 

Sol  m  boiling  Fe(NO3)3,  Cr(N03)3, 
Bi(N03)3,  Hg(NO3)2,  HgNO3,  SnCh,  and 
SbCli+Aq  (Persoz.) 

Insol  in  HCN  or  cold  KCN+Aq,  but  si. 
sol  in  hot  KCNH-Aq.  (Rose) 

Insol.  m  KCjHsOa+Aq     (Osann,  1821  ) 

When  moist,  sol  in  H2S03-f-Aq,  from  which 
it  is  repptd  on  boiling.  (Berthier,  A.  ch.  (3) 
7.76) 

Somewhat  sol.  in  NaC2H302+Aq.  (Mer- 
cer ) 

Not  pptd  by  NH4OH4-Aq  in  presence  of 
Na  citrate  ( Spiller  ) 

Sol  in  ethyl  amine,  amyl  amine,  sinkaline, 
ethyl  picohne  hydroxide^  stibethyhum  hy- 
droxide, triethyltoluenyl  ammonium  hydrox- 
ide -|-Aq.  (Friedlander ) 

Sol.  in  alkyl  amines  (Renz,  B  1903,  36. 
2751) 

Insol  in  acetone  (Naumann,  B  190-i,  37. 
432S ) 

Sol  to  a  considerable  extent  in  K2C4H4Oc+ 
Aq. 
•     Very  si  sol.  in  cane  sugar +Aq     (Ramsey) 

Solubility  in  glycerine -f  Aq  containing 
•about  60  %  by  vol  of  glycerine  100  cc. 
of  the  solution  contain  0  25  g  A12O3  ( Miiller, 
Z  anorg  1905,  43.  322  ) 

Al3Oa,  5H2O  Insol  in  H2O,  NH4OH  + 
Aq  and  alcohol.  Sol.  in  HC1  and  HNO3+ 
Aq  (Zumno,  Gazz.  ch.  it.  1900,  30  (1). 
194) 

AleOuHio,  ''Trialuminum  hydroxide  " 

Not  sol  in  cone  acids  in  the  cold;  not  sol. 
in  KOH  (cold)  and  onlv  si.  sol  in  hot  KOH. 
Characterized  by  its  solubility  in  exactly  one 
mol  dil  HC1.  Dil  solutions  do  not  gelatinize 
even  on  long  standing  Cone  solution  of 
NH4C1  and  other  salts  cause  ppt  which  re- 
dissolves  on  addition  of  H2O 

Alkalies  and  alkali  carbonates  decomp  the 
salt  with  HC1  and  ppt.  trialuminium  hy- 
droxide. H2S04  and  sol  sulphates  give  insoJ. 
compds.  with  the  hydrate.  HNO3  like  HC1 
gives  soluble  compds.  with  the  hydrate. 
(Structural  formula  given  )  (Schlumberger, 
Bull  Soc  1895,  (5)  13.  41-65;  C.  C  1895,  I. 
421) 

Aluminum  iodide,  Alls. 

Anhydrous.  Fumes  on  air  and  deliquesces. 
Sol.  in  H2O  with  evolution  of  much  heat.  Sol. 
in  CS2  and  crystallizes  from  the  hot  sat  solu- 
tion on  cooling.  (Weber.)  Sol  in  alcohol 
(Weber) ;  ether  and  tetrachlormethane.  (Gus- 
tavson ) 

Sol  in  AlBr3  (Isbekow,  Z.  anorg  1913, 
84.  26.) 

+6H20.    Very  sol.  in  H2O. 

Aluminum  mercuric  iodide,  A1IS>  HgI2  -f-  8H20 . 
Very  deliquescent;  sol  in  H3O  without  de- 
comp.   (Dubom,  C  R  1908,  146.  1028.) 
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ALUMINUM  POTASSIUM  IODIDE 


Aluminum  potassium  iodide,  Alls,  KI 

Sol.  in  H20  with  evolution  of  much  heat. 
(Weber,  Pogg.  101.  469.) 

Aluminum  iodide  ammonia,  Alls,  3XHs 
Decomp.  by  H2O.   (Weber,  Pogg.  103. 263.) 

Aluminum  iodide  mercuric  oxyiodide,  2A1I3, 

HgO,  3HgI2-{-15E20. 
(Duboin,  C.  R.  1907,  145.  714.) 

Aluminum  iron,  FeAlg. 

Readily  sol.  in  strong  HN03  (Brunck,  B. 
1901,  34.  2734.) 

Aluminum  manganese,  MnaAl7. 

Sol  in  strong  HC1.  (Brunck,  B.  1901,  34. 
2735) 

Aluminum  molybdenum,  AliMo. 

Easily  sol  in  hot  HNO8  or  HC1.  f  Wohler, 
A.  1860,  115.  103.) 

Al2Mo,    (Gufllet,  C.  R.  1901,  133.  293.) 

AlMo.    (Quillet.) 

AlMo4.  Not  attacked  by  dil.  HCl+Aq. 
(Gullet.) 

AlMoM  Not  attacked  by  HCl+Aq. 
(Guillet.) 

Aluminum  nickel,  A13NL 

Sol.  in  strong  acids  (Brunck,  B.  1901,  34, 
2734.) 

Aluminum  nitride,  A12N2 

Slowly  attacked  by  hot  01  cold  H20.  De- 
comp. by  acids  and  aqueous  solutions  of  the 
alkalies,  especially  when  they  are  concen- 
trated, (Mallet,  A.  186.  155.) 

Easily  decomp.  H20  when  finely  powdered 
(Rossil,  C.  R.  1895, 121.  942.) 

Decomp.  by  moist  air  and  by  boiling  H20 
and  by  alkalis  -f  Aq.  (Franck,  Ch.  Z.  1897, 
21.  263. 

Aluminum  oxide,  A1203. 

Crystalline.  Min  Corundum,  sapphire, 
ruby,  emery.  InsoL  in  acids. 

Amorphous.  Ignited  A1208  is  insol.  in 
acids  except  that  it  dissolves  slowly  when 
heated  with  a  mixture  of  1  pt.  H2S04  and  1 
pt.  H2O.  (Berzelius.)  Slowly  sol.  in  boiling 
HCl+Aq.  (Rose,  Pogg.  62.  595.) 

Sol.  in  22pts.  of  a  mixture  of  8  pts.  H2S 
and  1  pt  H20.  (Mitscherlich.)  The  lower 
the  temperature  at  which  Al20a  has  been 
heated,  the  more  sol.  is  it  in  acids  and  alkalies. 

Solubility  in  (calcium  sucrate+sugar)  + 
Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  1.35  g.  A1208;  1 1.  solu- 
tion containing  2965  g.  sugar  and  24.2  g. 
CaO  dissolves  0.32  g.  A1208;  1 1.  solution  con- 
taining 174.4  g.  sugar  and  14.1  g.  CaO  dis- 


solves 0.19  g.  A12O3.  (Bodenbender,  J.  B. 
1865.  600 ) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

See  also  Aluminum  hydroxide. 

Aluminum  peroxide,  A1203,  A1204+10H2O. 

Ppt.;  sol.  in  acids  with  decomp  (Terni, 
C.  A.  1912.  3068.) 

Aluminum  oxybromide, 

Basic  aluminum  bromides  containing  three 
equivalents  or  less  of  A1208  to  one  of  AlBr3 
are  sol.  in  HaO.  Those  containing  more  than 
three  equivalents  are  insol.  (Ordway,  Am.  J. 
ScL  (2)  26.  203.) 

Aluminum  oxychloride. 

Sol.  m  dil.  acids  or  alkalies.  Decomp.  by 
H20.  (Hautefeuille  and  Perrey,  C.  R.  100. 
1220.) 

Basic  aluminum  chlorides  containing  two 
equivalents  or  less  of  A1208  to  one  of  A1C18 
are  sol.  in  H20.  Those  containing  more  than 
two  equivalents  are  insol.  (Ordway.) 

A1253,  3A1C18+3E20.  (Tommasi,  Bull. 
Soc.  (2)  37.  443.) 

A120S,  8A1C18+3H20.    (Tommasi.) 

3A1203,A1C13+15H20.    (Tommasi.) 

Aluminum  phosphide,  A18P. 

Unstable.    (Franck,  Ch.  Z.  1898,  22.  240.) 

A12P2.  Decomp.  by  H2O.  (Fonzes-Diacon, 
C.  R.  1900,  130. 1315.) 

Unstable.    (Franck,  Ch.  Z.  1898,  22.  240.) 

A13P7.  Decomp.  by  H20  and  acids, 
(Franck.) 

A18P7.      Decomp.    by    H20    and    acids. 

(Franck,  Ch.  Z.  1898,  22.  288.) 

A1JV  Unstable.  (Franck,  Ch.  Z.  1898, 
22.  240  ) 

Aluminum  platinum,  Pt8Alio 

The  Al  is  dissolved  out  by  HC1.  (Brunck, 
B.  1901,  34.  2735.) 

Aluminum   selenide,   Al2Se3 

Decomp.  by  H20,  (Fonzes-Diacon,  C.  R. 
1900,  130.  1315.) 

Aluminum  silicide,  Al2Si4. 

More  easily  sol.  in  acids  than  Al.  (Winkler, 
J.  pr.  91. 193.) 

Aluminum  chromium  silicide,  Al2Cr4Si6. 

Insol.  in  hot  cone.  HC1,  HNO8,  H2S04  and 
aquaregia.  Sol.incqldHForinHF+HNO*. 
Sol.  in  molten  alkali.  Insol.  in  !NaOH-f  Aq, 
KOCH-Aq  or  fused  KC103  or  KHS04.  (Man- 
chot  and  Kieser,  A.'.  1904,  337,  356.) 

Al3Cr4Si8,  Insol.  in  hot  cone.  HCL  HN08, 
H2S04  and  aqua  regia.  Sol.  in  HF  and  in 
molten  alkali.  (Manchot  and  Kieser,  A. 
1904,  337.  358.) 
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Aluminum  tungsten  silicide. 

Insol.  in  most  acids  and  aqua  regia.  Easily 
sol.  in  HF,  HN03  and  in  molten  alkali.  Not 
attacked  by  dil.  NaOK+Aq.  (Manohot  and 
Kieser,  A.  1904,  337.  360.) 


Aluminum  vanadium  silicide, 

Sol.  in  HF.  Not  attacked  by  hot  cone. 
HC1,  HNOs,  H2SO4  or  aqua  regia.  Decomp. 
by  fusing  with  NaOH.  Stable  toward  fused 
KClOs,  (Manchot,  A.  1907,  357.  134,) 

Aluminum  sulphide,  A1S. 

Decomp.  by  H20.  Sol.  in  acids  and  alkalis. 
(Regelsberger,  Z.  Elektrochem,  1898,  4.  548.) 

A12S3.  Decomp.  in  moist  air  and  by  H20. 
(Wohler.)  Insol.  in  acetone.  (Naumann,  B. 
1904,  37.  4328.) 


Aluminum  chromium  sulphide, 

SI.  attacked  by  HCl+Aq.  Gradually  de- 
comp.  by  HN03.  (Houdard,  C.  R.  1907, 
144.  1115.) 


Aluminum  magnesium  sulphide,  Al2Ss,  MgS. 
Decomp.   by   H20,    alcohol    and    acids. 
(Houdard,  C.  R.  1907,  144.  1116.) 

Aluminum  potassium  sulphide. 

Violently  decomposed  by  H20.  (St.  Claire 
Deville,  J.  pr.  71.  293.) 

Does  not  exist.    (Gratama,  R.  t.  c.  3.  4.) 

Aluminum  silver  sulphide,  5Al2Ss,  4Ag2S. 
(Cambi,  Real.  Ac.  Line.  (5)  21,  II.  838.) 

Aluminum  telluride. 
Decomp.  by  H20,   (W6hler,  Pogg.  11. 160.) 

Aluminum  titanide,  Al4Ti. 

Not  attacked  by  H20  or  by  cold  HNO8. 
SI.  sol.  in  warm  HN08.  Sol.  in  cold  cone. 
H2S04  or  HC1.  Sol.  in  warm  KOH-f  Aq. 
(Levy,  A.  ch.  1902,  (6)  25.  449.) 

Sol.  in  HC1  and  in  aqua  regia.    (Giullet.) 

A18TL  Sol.  in  hot  dil.  H2S04  and  in  hot 
KOH+aq.  Sol.  in  hot  cone,  acids.  (Man- 
chot,  A.  1907,  357.  142.)  t  . 

Al8Ti2.  Aluminothermic  product  is  sol.  in 
HC1  and  aqua  regia.  (Guillet.) 

Aluminosulphuric      acid, 

7  H20., 

Sol.  in  H20  with  decomp.  into  A12(S04)8 
and  H2S04.  (Silberberger,  M.  1904,  25. 222.) 


Dxamide, 
See  Hydrazine. 

Amidochromic  acid* 

Amidochromates. 
Do  not  exist.    Those  described  by  Dann- 


stadter  and  Lowenthal  are  impure  bichro- 
mates. (Wyrouboff,  Bull.  Soc.  1894,  (3)  11. 
845-53;  C.  C.  1894,  II.  610.) 

Ammonium  amidochromate,  (NH4)NH2CrOa. 

Very  sol.  in  H20.  (Lowenthal,  Z.  anorg, 
1894,  6.  363.) 

Is  ammonium  dichromate.  (Wyrouboff, 
Bull.  Soc.  (3)  11.  845.) 

Lithium  amidochromate,  LiNH2Cr03- 

Very  sol.  in  H20  and  acids.  (Lowenthal, 
Z.  anorg.  1894,  6.  364.) 

Potassium  amidochromate,  KCr08NH2. 

Sol.  only  in  H20.  Sat  solution  in  H20 
contains  13  %  of  the  salt.  (Heintze,  J.  pr. 
(2)  4.  214.) 

Amidophosphoric     acid,     HP03(NH2)ss= 

PO(NH2)  (OH)2. 

Sol.  in  H2O,  but  decomp.  on  standing  or  by 
heat.  (Stokes,  Am.  Ch.  J,  15. 198.) 

Aluminum  amidophosphate. 
Ppt.    Sol.  in  NH4OH-f  Aq.    (Stokes.) 

Ammonium  amidophosphate, 

NH4HPOS(NH2). 
Very  sol.  in  H20.   (Stokes,) 

Barium  amidophosphate,  BaP03(NH2)  +H20. 

Very  si.  sol.  in  H20.    (Stokes.) 
BaH2(P08NH2)2+2HH20.      Quite    diffi- 
cultly sol.  in  H20.    (Stokes.) 

Calcium  amidophosphate,  CaPOa(NH2). 

Much  less  sol.  in  H20  than  Ba  salt. 
(Stokes.) 

CaH2(P03NH2)2.  Much  less  sol.  in  H2O 
than  the  Ba  salt.  (Stokes.) 

Chromic  amidophosphate. 
Ppt.  Sol.inwarmNH4OH+Aq.  (Stokes.) 

Cobalt  amidophosphate. 
Add.  SI.  sol.  in  H20;  sol.  in  NH4OH-j-Aq. 

Cupric  amidophosphate. 
Neutral.   SI.  sol.  in  H20. 
Add.   Nearly  insol.  in  H20. 

Ferrous  amidophosphate. 

Neutral.  Sol.  in  much  H20,  and  in 
HC2HSO2,  or  NH4OH+Aq. 

Add.  Nearly  insol.  in  H20  or  NH4Cl+Aq. 
Sol.  in  NH4OH+Aq. 

Ferric  amidophosphate. 
Neutral.     Ppt.    Sol.  in  excess  of  alkali 
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amidophosphate  and  in  NH4OH + Aq      Insol. 
m  HCaHaOj+Aq 
Acid    As  the  neutral  salt 

Hydroxylamine   amidophosphate, 
(NHaO)HPO,(NH3) 

SI.  sol  m  H20     (Stokes  ) 

Lithium  amidophosphate,  LiHPOjfNHo) 
SI.  sol  mHoO     (Stokes.) 

Magnesium  amidophosphate,  MgP03(NHo) 
+7H20. 

Very  si.  sol  in  H2O,  quite  easily  sol  in  dil 
NH4Cl-|-Aq.  Sol  inHC,H,Oa+Aq  (Stokes.) 

MgH2(P03NH2)2  +  3J4H2O  Insol.  in 
NKUCl-t-Aq.  (Stokes) 

Manganese  amidophosphate. 

Neutral.    Ppt 

Acid    SI.  sol  in  H20. 

Nickel  amidophosphate. 

Neutral       Ppt.      Sol.     m    HC2H3O2    or 
NH4OH+Aq 
Acid.    SI.  sol.  m  H20. 

Potassium  amidophosphate,  K2P03(NH2). 

Very  sol  in  H20  and  not  decomp.  by  boil- 
ing. (Stokes.) 

KHPO3(NH2).  Easily  sol  in  cold  H20; 
insol  m  alcohol.  (Stokes.) 

Silver  amidophosphate,  Ag2PO3(NH2). 

Almost  insol.  m  H20  Sol,  in  HNOS  or 
NH4OH-fAq. 

AgHPO3(NH2).  SI.  sol  m  H20;  easily  sol. 
in  dil.  HN03  or  HC2H302-|-Aq,  also  in 
NH4OH+Aq. 

Sodium  amidophosphate,  Na2P03(NH2). 

Not  deliquescent;  very  sol  in  H20;  pptd. 
from  aqueous  solution  by  alcohol.  (Stokes.) 

NaHP<VNH2)+K(?)H20.  Nearly  insol. 
in  cold,  and  decomp.  by  hot  H20.  Insol.  in 
alcohol. 

Zinc  amidophosphate. 

Neutiral.    Perceptibly  sol.  in  H20. 

Acid.  SI.  sol.  in  H20;  sol.  in  NH4OH  or 
HC2H302+Aq. 

IKamidophosphoric  acid,  PO(NH2)2OH. 
Sol.  in  cold  H20;  almost  insol.  in  alcohol; 
stable  in  the  air  but  decomp.  when  heated  and 
by  boiling  in  aq  solution.  (Stokes,  Am.  Ch. 
J.  1894,  16.  130.) 

Barium  eframidophosphate,  [PO(NH2)20]2Ba. 
Very  sol.  in  H20;  insol  in  alcohol;  aq. 
solution  decomp.  slowly.    (Stokes,  Am.  Ch. 
J.  1894,  16.  134.) 


Magnesium    dhamidophosphate,    [PO(NH2)j 

0]2Mg 
Sol.  in  H2O;  insol  in  alcohol     (Stokes  ) 

Potassium  ^amidophosphate,  PO(NH2)2OK. 
Sol.   m  H20;  not  deliquescent;   insol.  in 
alcohol     (Stokes.) 

Silver  ^amidophosphate,  PO(NH2)2OAg 

Very  stable;  insol  in  H20  Very  sol  in 
NH4OH+Aq  (Stokes) 

Sodium   diamidophosphate,   PO(NH2)2ONa 
Sol    in  HaO,   not  deliquescent,  insol.  in 
alcohol     (Stokes ) 

ZXamidotfnhydroxylphosphoric  acid- 

Silver  <foamido/nhydroxylphosphate, 

(AgO)3P(NHAg)2. 

(Stpkes,  Am  Ch.  J.  1894, 16.  147.) 

(AgO)3P(NH2XNHAg)  Insol  in  cold 
H20  (Stokes.) 

(AgO)3P(NH2)2.  Decomp.  by  cold  H2O. 
(Stokes.) 

-h2H2O  Decomp.  by  boiling  H2O. 
(Stokes ) 


Amidoimidophosphoiic  acid. 

.OS 


c    acid,     OH . 
NH  PO(OH)2 


Amidoheximi 
PO.(NH2). 
=P7N7O1BH16. 
Known  only  in  solution  in  H20.    (Stokes, 
Am.  Ch.  J.  1898,  20.  758.) 

Silver   c&amidop2/rimidophosphate, 
NH(PO.NH,.OAg), 

Almost  insol.  in  H2O;  sol   in  NH4OH+Aq. 
(Stokes,  Am.  Ch.  J.  1894,  16.  136  ) 

Silver  amidoteirimido  pewtaphosphate, 

P6N6OnH3Ag9. 
Ppt.    (Stokes,  Am.  Ch.  J.  1898,  20.  752.) 

Silver  a 


Ppt.;  decomp.  by  acetic  acid.     (Stokes, 
Am.  Ch.  J.  1898,  20.  759.) 

Sodium   amido^iimido^p 

PO  ON«^NH  PO(ONa) 
FU 


=P8N307H4Na44:H20. 
Unstable;  sol.  in  H20;    insol.  in  alcohol. 
(Stokes,  Am.  Ch.  J.  1896,  18.  643.) 

Sodium  amido^ea^mido^ptophosphate, 

P7N7016H9Na7. 

Sol.  in  H20;  pptd.  by  alcohol.     (Stokes. 
Am.  Ch.  J  1898,  20.  758.) 


AMIDOSULPHONATE,  ZINC 


15 


Amidophosphimic  acid. 

Silver  amidophosphimate,P(NH)  NH2(OAg)2. 

Decomp  by  heat;  decomp.  in  contact  with 
H,0  (Stokes,  Am  Ch  J  1894,  16.  139.) 

(AgO)aP(NAg)(NHAg)  (?)  SI  sol.  m 
NH4OH-f  Aq  (Stokes,  Am  Ch.  J.  1894,  16. 
149.) 

Amidosulphonic  acid,  HOSO2NH2 

Easily  sol  in  H20,  less  easily  m  alcohol 
(Berglund,  B  9.  252  and  1896.) 

Very  stable;  less  easily  sol  in  HoO  than  its 
K  salt.  (Raschig,  A  241.  177  ) 

Stable  in  air.  Non-deliquescent  when  cold. 
Sol  in  5  pts.  H20  at  0°  and  m  2^  pts.  H2O 
at  70°  Solution  in  H20  can  be  boiled  several 
minutes  without  decomp.  Solubility  is  de- 
creased by  addition  of  H2S04,  so  that  if 
1/5-1/4  pt.  H2S04  is  added  to  H20,  100  pts 
of  the  liquid  dissolve  only  3  pts.  HOSO2NH2 
in  the  cold.  Pptd.  from  solution  by  HNO3 
or  glacial  acetic  acid,  but  not  by  HC1.  Solu- 
bility is  decreased  by  presence  of  NaHSO4. 
(Divers  and  Haga,  Chem  Soc.  1896,69.1641.) 

Amidosulphonates. 

Easily  sol.  in  H20;  si  sol.  in  alcohol 

Aluminum  amidosulph.ona.te. 

Very  sol  in  H20  (Berglund,  Bull.  Soc. 
(2)  29.  422.) 

Ammonium  amidosulphonate,  (NH4)NH2SOs. 
Deliquescent      Sol.  in  H20;  insol.  in  al- 
cohol. 

Ammonium  silver  amidosulphonate, 

NH4S03(NH2),  AgS03(NH2). 
(Ephraim  &  Gurewitsch,  B.  1910,  43,  148  ) 

Barium  ainidosulphonate,  Ba(NH2S03)2. 
Sol.  in  3  pts.  H20.    (Berglund,  I.e.) 

Cadmium  amidosulphonate,  Cd(NH2S03)24- 

5H20. 
Very  sol.  in  H20.    (B.) 

Calcium   amidosulphonate,    Ca(NH2S03)2+ 

4H20, 
Very  sol.  in  H20.    (B.) 

Cobalt  amidosulphonate,  Co(NH2S03)2+ 

3H20. 
Sol.mH20.    (B.) 

Copper    amidosulphonate,    Cu(NH2SOa)2-{- 

2H20. 
Sol.  mH2O.    (B.) 

Gold    (auric)    potassium   amidosulphonate, 


Very  si.  sol.  in  cold,  more  easily  sol.  in  hot 


H2O     Sol   in  dil   HCl-f-Aq     (Hofmann,  B 
1912,  46.  1735  ) 

Lead  amidosulphonate,  Pb(NH2S03)24-H2O 
The  most  sol.  of  all  amidosulphonates.  (B  ) 

Lithium  amidosulphonate.    LiNH>S03 
Deliquescent.    (B  ) 

Magnesium  amidosulphonate. 
Very  sol.  m  H20 

Manganese  amidosulphonate,  Mn(NH2S05)2 

+3H2O 
Very  sol.  m  H20     (B.) 

Mercuric  amidosulphonate,  basic,  - 
Hg(HgOS08NH2)2 

Insol.  in  3.5  %  HN03H-Aq  Very  sol.  in 
3  %  HC1+ Aq.  (Hofmann,  B.  1912, 45. 1733. 

-h2H20.  Insol.  in  hot  H2O  Sol  inKOH-f 
Aq.  (Divers  and  Haga.  Chem  Soc.  1896,  69. 
1649.) 

Mercuric  potassium  amidosulphonate, 

KHgNS03 

Very  si  sol.  in  cold  H20  and  cold  dil.  KOH 
+Aq.'  Sol  m  3  %  HCl+Aq.  (Hofmann,  B. 
1912,  46.  1732 ) 

Mercuric   sodium   amidosulphonate, 

NaHgNSO3. 

Nearly  completely  sol  in  hot  H2O.  (Hoff- 
mann, B.  1912,  46.  1734.) 

Nickel  amidosulphonate,  Ni(NH2S03)3-{- 

3H20 
Sol.  inH20.    (B.) 

Potassium  amidosulphonate,  KNH2SO3. 
Sol  in  H20.    (Berglund.) 

Potassium   silver  amidosulphonate, 

NHAgS03K+H20. 

Decomp.  by  H2O;  sol  in  NH4OH-f-Aq. 
(Hoffmann,  B"  1912,  45.  1734.) 

Silver  amidosulphonate,  AgNH2S03. 
Sol.  in  15  pts.  H20  at  19°  (B.) 

Sodium  amidosulphonate,  NaNH2S03. 
Sol.  in  H20. 

Strontium  amidosulphonate,  Sr(NH2S03)2+ 

4H20. 
Sol.  in  H20. 

Thallium  amidosulphonate,  TlNHgSOj. 
Sol.  in  H20. 

Uranyl  amidosulphonate. 
Sol.  in  H2O. 

Zinc  amidosulphonate,  Zn(NH2SOs)24-4H»(X 
Sol.  in  H20. 
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AMIDOSULPHUROUS  ACID 


Ami  do  sulphurous  acid. 

Ammonium  axnidosulpaite,  NH2  S02  NH4 

Very  deliquescent  Decomp.  in  the  air 
with  loss  of  NH3.  Sol.  in  H20  with  decomp 
Sol.  in  anhydrous  alcohol.  SL  sol.  in  dry 
ether.  (Divers,  Chem.  Soc,  1900,  77.  330.) 

Ammonia,  NH$. 

Very  sol  in  H20,  with  evolution  of  much 
heat. 

1  vol.  HsO  absorbs  670  vols.  (1A  pt.  by  weight)  NH 
at -i-100  and  29  8  in  pressure,  sp.  gr  of  solution  =0.875 
(Davy.) 

At  low  temperatures  HsO  absorbs  more  than  14  its 
weight  of  NHa,  and  sp  gr.  of  solution  =0  850.  (E>alt  on ) 

100  pts  H2O  absorb  8  41  pts,  NHs  at  24°;  5  96  pts  at 
55°  (Osann ) 

1  vol.  HaO  absorbs  780  vols.  NH8,  6  vols.  HaO  in- 
creasing to  10  vols.  sat.  NBUOH-fAq;  1  vol.  sat 
NBUOH+Aq  contains  468  vols.  NHs  (Thomson.) 

1  vol.  HaO  absorbs  450  vols.  NHs  at  16°     (Dumas.) 

1  vol.  H20  absorbs  700  vols.  NHs  at  ordinary  temper- 
ature. (Otto.) 

100  pts  HsO  absorb  in  NHs  gas  47.7  pts.  NH3  by 
weight.  (Berzelius.) 

1  voJ  HsO  absorbs  505  vols  NHa  and  vol.  is  in- 
creased to  1  5  vol ,  and  sp.  gr.  becomes  0.900.  (Ure.) 


Solubility  of  NH3  by  vol.  in  H20  at  760  mm. 
and  t°:  1  vol.  H20  at  760  mm.  and  t°  dis- 
solves V  vols.  NHs  gas,  vols.  reduced  to 
0°  and  760  mm 


t° 

V 

t° 

1           V 

I 

0 

1049  60 

13 

759.55 

1 

1020  78 

14 

743.11 

2 

993  26 

15 

727  22 

3 

9,66  98 

16 

711  82 

4 

941.88 

17 

696.85 

5 

917  90 

18 

682  26 

6 

894  99 

19 

667.99 

7 

873  09 

20 

653.99 

8 

852.14 

21 

640.19 

9 

831,98 

22 

626.54 

10 

812.76 

23 

612  98 

11 

794,32 

24 

599  46 

12 

776.60 

25 

585.94 

(Canus,  A.  99.  144.) 

Solubility  of  NHg  in  B^O  at  P  mm.  pressure 
and  0°:  1  pt.  H20  absorbs  pts.  NHS  at 


1  vol.  H20  at  0°  and  760  mm,  absorbs  1177.3 

Jt    UJULU.  pJICBSUl  0  3JLLU  \J   . 

vols.  NH3.    (Sims.) 
1  vol.  H20  at  0°  and  760  mm.  absorbs  1146 

JP 

Pts  NHs 

P 

Pts.  NHs 

vols.  NHs.    (Roscoe  and  Dittmar.) 

10 

0  044 

900 

0  968 

1  vol.  H20  at  0°  and  760  mm.  absorbs 

20 

0  084 

950 

1.101 

1049.6  vols.  NH8.    (Carius.) 

30 

0.120 

1000 

1  037 

1  vol.  H20  at  0°  and  760  mm.  absorbs  1270 

40 

0  149 

1050 

1.075 

vols.  NH8.    (Berthelot.) 

50 

0.175 

1100 

1.117 

1  vol.  H20  at  0°  and  760  mm.  absorbs  1050 

75 

0.228 

1150 

1  161 

vols.  NHs.    (Bunsen.) 

100 

0  275 

1200 

1.208 

100    cc,    H20     absorb    64.50     g.     NH8. 

125 

0  315 

1250 

1.258 

(Raoult.) 

150 

0.351 

1300 

1.310 

175 

0  382 

1350 

1.361 

Solubility  of  NH8  in  HaO  at  760  mm.  and  t°: 
1  g.  H^O  absorbs  g.  NHa,  according  to 
Roscoe  and  Dittmar  (A.  122.  347)  (ED); 
and  according  to  Sims  (A.  118.  345)  (S). 

200 
250 
300 
350 
400 

0.411 
0.465 
0  515 
0  561 
0.607 

1400 
1450 
1500 
1550 
1600 

1.415 
1.469 
1.526 
1  584 
1.645 

to 

g.  NH« 

g.  NH» 

•fO 

g.  NH* 

g.  NH« 

450 

0  646 

1650 

1.707 

RD 

S 

Ti 

ED 

S 

500 

Kfff\ 

0.690 

0*721 

1700 

'\f7f\(\ 

1.770 

1QQK 

0 

0  875 

0  899 

36 

0.343 

0  363 

oou 
600 

7ol 

0.768 

170U 

1800 

.OOO 

1.906 

2 

0  833 

0  853 

38 

0.324 

0.350 

650 

0.804 

1850 

1.976 

4 

0  792 

0  809 

40 

0  307 

0  338 

700 

0  840 

1900 

2.046 

6 

0,751 

0  765 

42 

0  290 

0  326 

750 

0.872 

1950 

2.120 

8 

0  713 

0.724 

44 

0.275 

0.315 

800 

0.906 

2000 

2.195 

10 

0.679 

0,684 

46 

0  259 

0.304 

850 

0  937 

12 

0  645 

0  646 

48 

0  244 

0  294 

14 

O.*612 

0  611 

50 

0.*229 

0.284 

(Roscoe  and  Dittmar,  A.  112.  349.) 

16 

0  582 

0.578 

52 

0.214 

0  274 

18 
20 
22 
24 

0.554 
0  526 
0  499 
0.474 

0.546 
0.518 
0.490 
0  467 

54 
56 
58 
60 

0.200 
0.186 

0.265 
0.256 
0  247 
0.238 

In  proportion  as  the  temperature  is  higher, 
o  much  the  more  nearly  does  the  solubility  of 
STH5  in  H20  conform  to  the  law  of  Henry  and 
Dalton,  but  only  obeys  it  completely  when 

26 

0.449 

0.446 

70 

0.194 

tie  temperature  is  100°,  as  is  seen  in  the  fol- 

28 

0.426 

0.426 

80 

0.154 

owing  table. 

30 

0,403 

0.408 

90 

0.114 

32 

0.382 

0  303 

'98 

0.082 

34 

0.362 

0  378 

100 

0  074 

AMMONIA 
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Solubility  of  NH3  in  H20  at  various  pressures  and  temperatures:  P=partial  pressure,  i.  e. 
total  pressure  minus  the  tension  of  aqueous  vapour  at  the  given  temperature;  G= grams 
NH8  dissolved  in  1  g.  H20  at  the  given  pressure;  G  at  760= grams  NH3  that  would 
be  contained  in  1  g.  HgO  if  the  solubility  was  proportional  to  the  pressure. 


p 

0 

,-—  *•—  * 

GatP 

3 

X_-—"-^ 

G  at  760 

2( 
^—^—s 

GatP 

)° 

s  —  •—  -». 

G  at  760 

41 
GatP 

3° 
G  at  760 

10( 

-—  —  —  f 

GatP 

)° 

<•  •*—**-* 

G  at  760 

20 

0  082 

3  113 

30 

0.117 

2960 

40 

0.148 

2  820 

. 

.  . 

60 

0  169 

2.522 

0119 

1  513 

. 

t 

80 

0240 

2280 

0  141 

1.337 

0052 

o!497 



100 

0280 

2  127 

0  158 

1  200 

0  064 

0.490 

. 

120 

0316 

2.000 

0  173 

1.095 

0076 

0.483 



140 

0346 

1  880 

0.187 

1017 

0088 

0476 

. 

160 

0.375 

1.780 

0202 

0962 

0099 

0470 

, 

180 

0  398 

1.684 

0.207 

0  918 

0  109 

0  462 

200 

0.421 

1.598 

0232 

0  881 

0.120 

0.454 

250 

0.472 

1434 

0266 

0810 

0.145 

0440 

300 

0.519 

1.315 

0.296 

0750 

0.168 

0426 

. 

350 

0563 

1223 

0325 

0.705 

0  191 

0414 

. 

, 

400 

0  606 

1.152 

0  353 

0  670 

0.211 

0  402 

450 

0  650 

1  100 

0.378 

0  638 

0  232 

0.399 

500 

0692 

1  052 

0.403 

0  612 

0251 

0382 

. 



550 

0  732 

1.012 

0  425 

0  587 

0269 

0  372 

600 

0.770 

0.975 

0447 

0  566 

0.287 

0  363 

.. 

. 

650 

0  809 

0  946 

0  470 

0  550 

0  304 

0  355 

700 

0850 

0923 

0492 

0534 

0320 

0347 

0068 

0.074 

750 

0.891 

0903 

0.514 

0.521 

0335 

0339 

0.073 

0,074 

760 

0899 

0899 

0518 

0.518 

0338 

0338 

0.074 

0.074 

800 

0.937 

0888 

0535 

0  504 

0.349 

0.332 

0.078 

0.074 

850 

0980 

0876 

0556 

0497 

0363 

0325 

0  083 

0074 

900 

1  029 

0.869 

0.574 

0485 

0378 

0.319 

0.088 

0,074 

950 

1  077 

0862 

0594 

0.475 

0391 

0.313 

0.092 

0.073 

1000 

1  126 

0855 

0.613 

0.466 

0.404 

0307 

0  096 

0.073 

1050 

1  177 

0852 

0632 

0457 

0.414 

0300 

0  101 

0.073 

1100 

1230 

0850 

0.651 

0.450 

0425 

0.294 

0  106 

0.073 

1150 

1.283 

0848 

0669 

0.442 

0.434 

0287 

0  110 

0073 

1200 

1  336 

0846 

0685 

0433 

0445 

0.282 

0  115 

0073 

1250 

1  338 

0844 

0704 

0.428 

0454 

0.276 

0.120 

0.073 

1300 

1442 

0843 

0722 

0.422 

0.463 

0271 

0.125 

0.073 

1350 

1496 

0.842 

0.741 

0.417 

0472 

0.266 

0.130 

0.073 

1400 

1  549 

0.841 

0761 

0.413 

0.479 

0260 

0.135 

0.073 

1450 

1.603 

0.840 

0780 

0.409 

0.486 

0.255 

•  .     .  . 



1500 

1  656 

0839 

0801 

0.406 

0493 

0.250 

,  , 



1600 

1758 

0.835 

0.842 

0400 

0511 

0242 



1700 

1  861 

0832 

0.881 

0  394 

0  530 

0.237 

,  .      .  . 



1800 

1    Qftfi 

fl  RSO 

fl  Q19 

0  388 

0  547 

0  231 

1900 

JL.  «7VU 

2070 

V    OOv 

0.828 

V     v  JLv 

0955 

\J     ULXJ 

0.382 

0'565 

0226 

.., 

•  it* 

2000 

0992 

0  377 

0579 

0.220 



2100 

•  • 

•  • 

0.594 

0215 

.      .,,, 



(Sims,  A.  118. 346.) 
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Solubility  of  NHS  in  H20  at  temps,  below 
0°.    One  gram  H2O  dissolves 

Sp.  gr.  of  NH4OH+Aq,  according  to  Ure  in 
Diet,  of  Arts 

grams  NHs               Temp. 

0  947                  —3  9° 

%  NHs 

Sp    gr. 

%NH3 

Sp.  gr 

1  115                   —10° 
1  768                   —  20° 

27  940 

0 

8914 

15  900 

0  9363 

2  781                   30° 

27  633 

0 

8937 

14  575 

0  9410 

2  946                   40° 

27  038 

0 

8967 

13  250 

0  9455 

(Mallet,  Am.  Ch.  J  1897,  19.  807. 
The  solubility  of  NH3  in  H20  does  not 
follow  Dalton's  law  at  ord  temp.,  but  does 
at  temp,  near  100°.     (Konowaloff,  J   Buss 
Phys.  Chem.  Soc.  1894,  26.  48;  Chem.  Soc. 
1896,  70  (2).  351. 

26  751 
26  500 
25  175 
23  850 
22  525 
21  200 
19  875 

0  8983 
0  9000 
0  9045 
0  9090 
0  9133 
0  9177 
0  9227 

11  925 
10  600 
9  275 
7  950 
6  625 
5  300 
3  975 

0  9510 
0  9564 
0  9614 
0.9662 
0  9716 
0  9768 
0  9828 

Sp  gr.  of  NH4OH-fAq 

18  550 

1  7    QOC 

0  9275 

OQOOA 

2  650 

0  9887 

ffr»    frr 

_ 

Q 

I/    £ 

tAtj 

1    OwO 

u  yy4o 

/foiN.n.3 

/O-        3 

Sp.  gr.,  b.-pt  ,  and  vols.  gas  in  NH4OH+Aq. 

32  3* 

0  8750 

OOQK'7 

14  53 

1  Q    Af\ 

0  9435 

26 
25  37* 

OOO/ 

0  9000 
0  9054 

lo  4u 
12  40 
11  56 

0.9513 
0  9545 

%NHs 

Sp.  gr. 

B.-pt. 

Vols.  gas  in 
1  vol  liquid 

22  07 
19  54 
17.52 
15  88 

0  9166 
0  9255 
0  9326 
0  9385 

10  82 
10.17 
9  6 
9  5* 

0  9573 
0  9597 
0  9616 
0  9632 

35. 
32 
29 
27 

3 
6 
9 
3 

0  85 
0  86 
0  87 
0  88 

—3  3° 
4-3  3° 
10° 
16  6° 

494 
456 
419 
382 

(H.  Davy,  Elements,  1.  241.) 

24. 

7 

0  89 

23  3° 

346 

*By  direct  experiment     The  other  numbers  were 

22 

2 

0  90 

30° 

311 

obtained  by  calculation,  making  no  allowance  for  com- 

19. 

8 

0  91 

36  6° 

277 

pensation. 

17 

4 

0  92 

43  3° 

244 

15 

•i 

0  9 

q 

50° 

211 

Sp.  gr.  of  NH4OH+Aq  at  16°,  according  to 
Otto  in  his  Lehrbuch. 

12 
10 

8 
5 

0  94 
0  95 

56  6° 
63  3° 

180 
147 

8 

2 

0  i 

« 

70° 

116 

%  NHs 

Sp.  gr. 

%  NHs 

Sp  gr 

6 

2 

0  97 

78  3° 

87 

12.000 
11.875 

0  9517 
0  9521 

8  500 
8  375 

0  9650 
0  9654 

4 
2 

1 
0 

0  98 
0  99 

86  1° 
91  1° 

57 

28 

11.750 
11.625 

0  9526 
0.9531 

8  250 
8  125  . 

0  9659 
0  9664 

(Dalton,  in  New  System,  2.  422.) 

11  500 
11.375 

0  9536 
0  9540 

8  000 

7  875 

0  9669 
0  9673 

Sp.  gr  of 

NH4OH+Aq  sat.  at  t°. 

11.250 
11.125 

0.9545 
0  9550  - 

7.750 
7  625 

0  9678 
0  9683 

t° 

Sp  gr 

t° 

Sp  gr 

t° 

SP«  gr. 

11  000 

0.9555 

7  500 

0  9688 

0 

0  8535 

9 

0  8746 

18 

0  8903 

10  950 
10  875 
10.750 
10  625 
10  500 
10  375 
10  250 
10.125 

0  9556 
0  9559 
0  9564 
0  9569 
0  9574 
0  9578 
0.9583 
0  9588 

7.375 
7  250 
7.125 
7.000 
6  875 
6.750 
6  625 
6  500 

0  9692 
0  9697 
0  9702 
0  9707 
0  9711 
0  9716 
0  9721 
0  9726 

1 
2 
3 
4 
5 
6 
7 
8 

0  8561 
0  8587 
0  8611 
0  8635 
0  8658 
0  8681 
0  8703 
0  8725 

10 
11 
12 
13 
14 
15 
16 
17 

0  8766 
0.8785 
0  8804 
0  8823 
0  8841 
0  8858 
0  8874 
0  8889 

19 
20 
21 
22 
23 
24 
25 

0  8916 
0  8928 
0  8940 
0  8952 
0  8963 
0  8974 
0  8984 

10.000 

0  9593 

6  375 

0  9730 

9.875 

0  9597 

6.250 

0.9735 

(Carius,  A.  99.  141.) 

9.750 

0  9602 

6  125 

0  9740 

9.625 
9.500 
9.375 

0.9607 
0.9612 
0  9616 

6  000 
5.875 
5  750 

0  9745 
0  9749 
0  9754 

Sp.  gr.  of  NH40&+Aq  at  14°.  according  to 
Carius  (A.  99.  148). 

9.250 

0.9621 

5  625 

0  9759 

%  NHs 

Sp.    gr. 

%  NHs           Sp.  gr. 

9  125 

5  500 

OQ7fi4. 

9.000 

0.9631 

5  375 

0  9768 

36  0 

0 

8844 

35  2        0.8860 

8.875 

0.9636 

5  250 

0  9773 

35  8 

0 

8848 

35  0         0  8864 

8.750 

0  9641 

5  125 

0  9778 

35  6 

0 

8852 

34  8         0  8868 

8.625 

0.9645 

5.000 

0  9783 

35  4 

0 

8856 

34  6         0  8872 

AMMONIA 
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Sp   gr.  of  NH4OH+Aq  at  14°,  etc.—  Cont. 

Sp.  gr.  of  NH4OE+Aq  at  14°,  etc.—  Cont 

%NH3 

Sp  gr. 

%NH3 

Sp  gr 

%NH8 

Sp    gr. 

%NHs 

Sp  gr. 

34  4 

0  8877 

22  2 

0.9185 

10  0 

0  9593 

5.0 

0  9790 

34  2 

0  8881 

22  0 

0  9191 

9  8 

0.9601 

4  8 

0  9799 

34.0 

0  8885 

21.8 

0  9197 

9.6 

0  9608 

4  6 

0.9807 

33  8 

0.8889 

21  6 

0  9203 

9  4 

0  9616 

4  4 

0  9815 

33  6 

0  8894 

21  4 

0  9209 

9  2 

0.9623 

4.2 

0.9823 

33  4 

0  8898 

21.2 

0  9215 

9  0 

0  9631 

4  0 

0.9831 

33  2 

0  8903 

21.0 

0  9221 

8  8 

0  9639 

3  8 

33  0 

0  8907 

20  8 

0.9227 

8  6 

0  9647 

3  6 

0  9847 

32.8 

0  8911 

20  6 

0.9233 

8  4 

0  9654 

3.4 

0  9855 

32  6 

0  8916 

20  4 

0  9239 

8  2 

0  9662 

3  2 

0  9863 

32.4 

0  8920 

20.2 

0  9245 

8  0 

0  9670 

3  0 

0  9873 

32  2 

0  8925 

20  0 

0  9251 

7  8 

0  9677 

2  8 

0  9882 

32  0 

0  8929 

19.8 

0  9257 

7  6 

0  9685 

2  6 

0.9890 

31  8 

0  8934 

19  6 

0  9264 

7.4 

0  9693 

2  4 

0  9899 

31  6 

0  8938 

19  4 

0  9271 

7  2 

0  9701 

2  2 

0  9907 

31  4 

0  8944 

19  2 

0  9277 

7  0 

0  9709 

2.0 

0  9915 

31  2 

0  8948 

19  0 

0  9283 

6  8 

0  9717 

1  8 

0  9924 

31  0 

0  8953 

18.8 

0  9289 

6.6 

0  9725 

1  6 

0  9932 

30  8 

0  8957 

18  6 

0  9296 

6  4 

0.9733 

1.4 

0  9941 

30  6 

0  8962 

18  4 

0.9302 

6  2 

0  9741 

1  2 

0  9950 

30.4 

0  8967 

18  2 

0.9308 

6  0 

0  9749 

1  0 

0.9959 

30  2 

0  8971 

18.0 

0  9314 

5  8 

0  9757 

0  8 

0  9967 

30  0 

0  8976 

17  8 

0  9321 

5.6 

0  9765 

0  6 

0  9975 

29  8 

0.8981 

17.6 

0  9327 

5.4 

0  9773 

0  4 

6.9983 

29  6 

0  8986 

17  4 

0  9333 

5  2 

0.9781 

0  2 

0  9991 

29.4 

0  8991 

17  2 

OQ34.fi 

29  2 

0  8996 

17  0 

yort\J 

0.9347 

Hager  also  gives  a  table 

in  his  Commentar 

29  0 

0  9001 

16  8 

0  9353 

zur  Pharmacopoea,  which 

is  practically  iden- 

28.8 

0  9006 

16.6 

0  9360 

tical  with  those  here  given. 

"    28  6 

0  9011 

16.4 

0  9366 

28  4 
28  2 

0  9016 
0  9021 

16  2 
16  0 

0  9373 
0  9380 

Strength  of  NH4OH+Aq 

«4.    1OO 

of  certain  sp.  gr. 

28.0 

0  9026 

15  8 

0.9386 

Oi\l    JLA    . 

27.8 

O'T    G. 

0  9031 

OOAOfl 

15  6 

0  9393 

' 

.kg  solu- 

1 1    solu- 

1  litre  consists  of 

J7.D 

27  4 

9036 
0  9041 

15  4 
15  2 

0  9400 
0  9407 

Sp    gr. 

tion  con- 
tains g. 
NH8 

tion  con- 
tains g 
NHi 

HsO  in 
cc 

liquid  NHs 
in  cc. 

27  2 

0  9047 

15  0 

0  9414 

27  0 

0,9051 

14  8 

0  9420 

0  870 

384.4 

334.5 

535  5 

464  5 

26  8 

0  9057 

14  6 

0  9427 

0  880 

347  2 

305  5 

574  5 

425.5 

26  6 

0  9063 

14  4 

0  9434 

0  890 

311.6 

277.3 

612.7 

387  3 

26.4 

0  9068 

14  2 

0  9441 

0  900 

277.3 

249  5 

650.5 

349  5 

26  2 

0  9073 

14  0 

0  9449 

0  910 

244  9 

222.8 

687  2 

312  8 

26  0 

0  9078 

13  8 

0.9456 

0  920 

213  4 

196.3 

723  7 

276.3 

25  8  • 

0.9083 

13  6 

0  9463 

0  930 

182  9 

170  1 

759.9 

240  1 

25  6 

0  9089 

13  4 

0  9470 

0  940 

152  9 

143.7 

796  3 

203  7 

25  4 

0  9094 

13  2 

0  9477 

0  950 

124  2 

118  0 

832  0 

168  0 

25.2 

0  9100 

13  0 

0  9484 

0  960 

97.0 

93.1 

866.9 

133  1 

25.0 

0  9106 

12  8 

0  9491 

0  970 

70  2 

68.0 

902  0 

98  0 

24  8 

0  9111 

12  6 

0  9498 

0  980 

45  3 

44  3 

935.7 

64.3 

24.6 

0  9116 

12  4 

0  9505 

0  990 

21  0 

20  7 

969  3 

30  7 

24.4 

00199 

19  9 

OQK1O 

24^2 

{7  L*-iu 

0.9127 

La   £ 

12  0 

ofjLa 

0.9520 

(Wachsmuth,  Arch.  Pharm.  (3)  8.  510.) 

24.0 

0  9133 

11  8 

0.9527 

23.8 
23  6 

93  4. 

0  9139 
0  9145 
OQi^fi 

11  6 
11  4 

no 

0.9534 
0  9542 

OQK4.Q 

Sp.  gr.  of  NH4OH+Aq  at  15°. 
(Most  careful  experiments.) 

,aO    Tt 

23.2 

QQ    A 

J7J.OU 

0  9156 

OO1  £O 

,£ 

11  0 

1  A    O 

.yorky 
0.9556 

OAC/tO 

Sp.gr. 

%  NHa 

Sp.gr. 

%NH8 

^O    U 

22.8 

yitW 

0.9168 

10  8 
10  6 

.9563 
0.9-571 

0  990 

2.15 

0 

.926 

19.50 

22.6 

0  9174 

10.4' 

0.9578 

0  974 

6  10 

0 

916 

22.50 

22.4 

0.9180 

10.2 

0  9586 

0.950 

12  54 

0 

910 

24.40 

20 


AMMONIA 


Sp  gr  of  NH4OH+Aq  at  15°—  Continued 

Sp  gr  of  NH4OH+Aq  at  15°,  etc  —Continued 

Sp  gr 

%  NH» 

Sp.  gr. 

%  NH3 

Sp.  gr. 

%  NH3 

1  1    contains 
g  NHs 

Correction 
for±  1° 

0  900 
0  890 

0  885 

27  70 
31.40 
33  5 

0  882 
0  880 

34  8 
35  5 

0  966 
0  964 
0  962 
0  960 
0.958 
0  956 
0  954 
0  952 
0  950 
0  948 
0  946 
0  944 
0  942 
0  940 
0  938 
0  936 
0  934 
0  932 
0  930 
0  928 
0  926 
0  924 
0  922 
0  920 
0  918 
0  916 
0  914 
0  912 
0  910 
0  908 
0  906 
0.904 
0.902 
0  900 
0  898 
0  896 
0.894 
0.892 
0  890 
0  888 
0.886 
0.884 
0  882 

8  33 
8  84 
9  35 
9  91 
10  47 
11  03 
11  60 
12  17 
12  74 
13  31 
13.88 
14  46 
15  04 
15  63 
16.22 
16  82 
17  42 
IS  03 
18  64 
19  25 
19  87 
20  49 
21  12 
21  75 
22.39 
23  03 
23  68 
24  33 
24  99 
25  65 
26  31 
26  98 
27  65 
28  33 
29  01 
29  69 
30  37 
31  05 
31  75 
32  50 
33  25 
34.10 
34  95 

80.5 
85  2 
89  9 
95  1 
100  3 
105.4 
110  7 
115  9 
121  0 
126.2 
131  3 
136  5 
141  7 
146  9 
152  1 
157.4 
162.7 
168  1 
173  4 
178.6 
184.2 
189  3 
194  7 
200  1 
205  6 
210  9 
216.3 
221  9 
227.4 
232  9 
238,3 
243.9 
249.4 
255  0 
260  5 
266  0 
271.5 
277  0 
282  6 
288.6 
294  6 
301.4 
308  3 

0  00026 
0  00027 
0  0002S 
0  00029 
0  00030 
0  00031 
0  00032 
0  00033 
0  00034 
0  00035 
0  00036 
0  00037 
0.00038 
0  00039 
0  00040 
0  00041 
0  00041 
0  00042 
0  00042 
0  00043 
0  00044 
0  00045 
0  00046 
0.00047 
0  00048 
0  00049 
0.00050 
0  00051 
0  00052 
0  00053    ' 
0  00054 
0.00055 
0  00056 
0  00057 
0  00058 
0  00059 
0.00060 
0  00060 
0  00061 
0  00062 
0.00063 
0  00064 
0.00065 

(Gruneberg,  Chem.  Ind.  12.  97  ) 

The  following  table  is  calculated  from  the 
above  by  interpolation.-— 

Sp    gr. 

%  NHi 

Sp.gr. 

%NH3 

0  995 
0  990 
0.985 
0  980 
0  975 
0  970 
0  965 
0  960 
0.955 
0  950 
0  945 
0  940 

1  05 
2  15 
3  30 
4  50 
5  75 
7  05 
8  40 
9.80 
11  20 
12  60 
14  00 
15  45 

0.935 
0  930 
0  925 
0.920 
0  915 
0  910 
0.905 
0.900 
0  895 
0  890 
0  885 
0  880 

16  90 
18  35 
19  80 
21  30 
22  85 
24  40 
26  00 
27  70 
29  50 
31  40 
33  40 
35  50 

(Gruneberg  ) 
Sp.  gr.  of  NH4OH+Aq  at  14° 

%HN3 

Sp.  gr 

%NH3 

Sp.  gr. 

31 
23  8 
20  4 

0.8933 
0  9116 
0  9246 

15  6 
11  7 
5  1 

0  9400 
0  9536 
0  9780 

(Lunge  and  Smith,  B.  17.  777  ) 

Sp.  gr.  of  NH4OH-f  Aq  at  15°,  according  to 
Lunge  and  Wiernik  (Zeit.  f.  angew.  Ch. 
1889.  183). 
(Most  carefully  worked  out  and  calculated.) 

Sp  gr. 

%  NH3     ] 

1.  contains 
g.  NH8 

Correction 
for*  1° 

1.000 
0.998 
0  996 
0  994 
0.992 
0  990 
0.988 
0  936 
0  984 
0  982 
0  980 
0  978 
0  976 
0.974 
0  972 
0.970 
0  968 

0.00 
0.45 
0  91 
1.37 
1  84 
2.31  • 
2.80 
3  30 
3.80 
4.30 
4.80 
5.30 
5.80 
6.30 
6.80 
7  31 
7.82 

0  0 
4  5 
9  1 
13  6 
18  2 
22  9 
27  7 
32  5 
37.4 
42.2 
47.0 
51  8 
56.6 
61  4 
66  1 
70.9 
75  7 

0.00018 
0  00018 
0  00019 
0.00019 
0  00020 
0.00020 
0.00021 
0  00021 
0.00022 
0  00022 
0  00023 
0.00023 
0  00024 
0.00024 
0.00025 
0  00025 
0  00026 

NH$  is  much  less  sol.  in  KOH,  or  3STaOH-f 
Aq  than  in  HsO. 

Solubility  of  NH8  in  H20,  and  KOH+Aq 
of  various  strengths:  100  pts.  solvent 
absorbs  g.  NH3  at  t°. 

+o               Trao            KOH+Aq 
t              ±uu         n  25%  KaO 

KOH+Aq 
2525%  KaO 

0          90  00           72  00 
8          72  75          57  00 
16          59  75           46  00 
24          49  50          37  25 

49.50 
37.50 
28  50 
21.75 

(Raoult,  A.  ch.  (5)  1.  262.) 
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100  pts  sat.  KOH-f-Aq  dissolve  only  1  pt 
NH3 
Solubility  in  NaOH-fAq  is  the  same  as  in 
KOH+Aq  of  the  same  strength 
NH4Cl-f  Aq  absorbs  slightly  less  NH3  than 
the  same  vol  H2O.    NaNO3,  and  NH4NO3+ 
Aq  absorb  almost  the  same  amount  NH3  as 
the  same  vol.  H2O.    (Raoult,  I  c  ) 

Solubility  of  NH3  in  100  pts,  Ca(NO3)2+Aq 

Solubility  in  salts+Aq  at  35°  C 

Salt 

Concentration  of  the 
aq  solution 

Mols  NHs 
soluble  in  1  liter  of 
solution 

KC1 
NaCl 
CH3COOK 
^(COOK)2 
KOH 
NaOH 
HK2C03 
}^Na2C03 

0  5  normal 

0  426  normal 

a 

0  923 
0  966 
0  902 
0  902 
0  870 
0  896 
.  0  914 
0.932 

t° 

H20 

Ca(N03)2+Aq 
28.38%Ca(N03)2 

Ca(N03)2+Aq 
59  03%Ca(N03)2 

(Riesenfeld,  Z.  phys.  Ch.  1903,  45.  462.) 

The  solubility  of  NH3  in  NaNO3,  NH4N03 
and  in  AgNO3,2NH3+Aq  is  nearly  the  same 
as  in  pure  H20     (Konowaloff,  C  C.  1898,  II. 
659), 

0 
8 
16 

90  00 
72  75 
59  75 

96  25 
78  50 
65  00 

104  50 
84  75 
70  50 

(Raoult,  Ic) 

Solubility  in  salt  solutions  at  25°C. 


Salt 

Mols  NHs  soluble  in 
1  liter  of 

.5-normal 
solution 

l-normal 
solution 

1  5-nor- 
mal 
solution 

KC1 

0  930 

0  866 

0  809 

KBr 

0  950 

0.904 

0  857 

KI 

0  970 

0  942 

0  900 

KOH 

0  852 

0.716 

0  607 

NaCl 

0  938 

0  889 

0.843 

NaBr 

0  965 

0  916 

0  890 

Nal 

0  995 

0  992 

0  985 

NaOH 

0.876 

0.789 

0  716 

LiCl 

0  980 

1  008 

1  045 

LiBr 

1  001 

1  040 

1  090 

Lil 

1  030 

1  094 

1.190 

LiOH 

0  865 

0  808 

0  768 

KF 

0  839 

0.722 

0  626 

KN03 

0  923 

0  862 

0.804 

KN02 

0.920 

0  855 

0  798 

KCN 

0  926 

0  858 

0.802 

KCNS 

0  932 

0  868 

0  814 

^K2S04 

0  875 

0.772 

0  678 

HK,SO, 

0  865 

0  768 

0  675 

HK2C08 

0.788 

0  650 

0.554 

J^K2C204 

0  866 

0  771 

0  675 

JiK2Cr04 

0  866 

0  771 

0  675 

CH8COOK 

0  866 

0  765 

0.685 

HCOOK 

0.868 

0  760 

0.678 

KB02 

0.814 

0  677 

0.560 

M2HP04 

0  860 

0  749 

0  664 

a2S 

0.887 

0.795 

0  726 

OB  0  25-nonn« 

0.927 

KBrOa  0  .  25-norm. 

0.940 

KI08  0.  25-norm. 

0.951 

(Abegg  &  Riesenfeld,  Z.  phys.  Ch.  1902,  40, 
100.) 


Distribution-coefficient  of  NH8  between 
water  and  CHC13=26.3  at  20°;  24.9  at  25°; 
23.2  at  30°. 

The  distribution-coefficient  of  NH3  be- 
tween CHCls  and  a  number  of  salt  solutions 
has  been  determined  for  the  purpose  of  study- 
ing the  nature  of  metal-ammonia  compounds 
in  aqueous  solution.  (Dawson,  Chem.  Soc. 
1900,  77.  1242 ) 


Distribution  of  NHS  between  H20  and  CHC18 
at  18C. 


NHs  concentration  in 

aqueous  solution. 

mols  /litre 


0.9280 

1.921 

2.064 

2.274 

2  590 

3.700 

4.333 


NHs  concentration  in 

CHCls  solution. 

mols  /litre 


0  03506 
0  07703 
0  08350 
0  09317 
0.1083 
0  1639 
0.1996 


(Dawson,  Z.  phys.  Ch.  1909,  69.  120.) 


Distribution  of  NH8  between  hydroxides +Aq 
and  CHCls  at  18° 


Aqueous  solution 

NHs  concen- 
tration in 
the  aqueous 
solution, 
mols  /litre 

NHs  concen- 
tration in  the 
CHCls  solution, 
mols  /litre. 

0.2-N.KOH 
0.5-N.KOH 
0.2-N.NaOH 
0.5-N.NaOH 
0.2-N.  JiBa(OH)2 
0.5-N.  MBa(OH)2 

1.949 
1/978 
2.016 
1.944 
2.076 
3.397 

0  0841 
0.0951 
0.0869 
0  0907 
0.08905 
0,1560 

(Dawson,  I.e.) 
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Distribution  of  NH3  between  Cu(OH)s+Aq 
and  CHClg  at  18° 

Solubility  of  NHs  in  ethyl  alcohol  (absolute) 
att°. 

Cone  of  Cu(OH)2 
equivalents/  litre 

NHs  concentra- 
tion in  aqueous 
solution, 
mols  /litre 

NHs  concentra- 
tion in  CHCU 
solution, 
mols  /litre 

t° 

%NH3 

Pts.  NHs  per  100 
pts,  alcohol 

0 
6 
11  7 
14  7 
17 
22 
28  4 

19  7 
17  1 
14  1 
13  2 
12  6 
10  9 
9.2 

24  5 
20.6 
16  4 
15,2 
14  7 
12  2 
10.1 

0  041 
0  0705 
0.081 

2  014 
2  653 
3,011 

0  07968 
0  1087 
0  1247 

Dawson,  I  c  ) 

Sol.  in  alcohol  and  ether. 

Sol.  in  3  pts  alcohol  of  38°     (Boullay.) 
1  vol.  alcohol  of  0  829  sp.  gr.  absorbs  about  50  vols. 
NH3.    (Davy) 

Much  less  sol.  in  ethyl,  propyl,  or  amyl 
alcohol  than  in  H2O.  (Pagliano  and  Emo, 
Gazz.  ch.  it.  13.  278.) 


(de  Bruyn,  R.  t.  c.  11.  112  ) 

1  vol.  abs.  alcohol  at  20°  and  760  mm. 
pressure  absorbs  340  vols.  NHs  gas.  (Muller, 
W.  Ann.  1891,  43.  567.) 

1  1.  methyl  alcohol  sat.  with  NH3  contains 
218  g.  NH3  at  0°;  sp.  gr.  of  solution =0.770 ; 
coefficient  of  solubility = 425 ,0.  (Dele*pine) . 


Solubility  of  NH3  in  alcohol  at  t°:  weight  NH3 = weight  NHS  contained  in  a  litre  of  solution 
sat.  at  760  mm.  and  t°;  sp.  gr.  =sp.  gr.  of  solution;  C  =  coefficient  of  solubility. 


Temp. 

Degree  of  Alcohol 

100° 

90° 

80° 

70° 

60° 

50° 

0° 

Weight  NHs    . 
Sp.gr.     .    .    . 

130  5 
0  782 
209  5 

146  0 
0  783 
245  0 

206  5 
0  808 
390  0 

246  0 
0  830 
504  5 

304  5 
0  835 

697  7 

10° 

Weight  NH3    . 
Sp.gr.    .    .    . 

108  5 
0  787 
164  3 

120  0 
0.803 
186  0 

167  0 
0  800 
288  0 

198  25 
0  831 
373  0 

227  0 
0  850 
438  6 

20" 

Weight  NHS    . 

75  0 
0  791 

97  5 

0  788 

119  75 
0  821 

137  5 
0  829 

152  5 

0  842 

182  7 
0  869 

c  

106  6 

147  8 

190  5 

223  0 

260  8 

338  2 

30° 

Weight  NH3    . 
Sp.gr.     .     .    . 

51  5 

0  798 
97  0 

74  0 
0  791 
186  7 

81  75 
0  826 
121  6 

100  3 

129  5 
0.846 
211  6 

152  0 
0  883 
252  0 

(Detepine,  J.  Pharm.  (5)  25.  496.) 


Solubility  of  NH3  in  methyl  alcohol  (absolute) 
att°. 


t° 

%NH, 

Pts.  NH8  per  100 
pts.  alcohol 

0 
6 

11.7 
14,7 
17 
22 
28.4 

29  3 
26  0 
23  5 
21.8 
20.8 
18  3 
14  8 

41.5 
35  2 
30.7 
27.9 
26.3 
22.4 
17.4 

(de  Bruyn,  I.e.} 

Readily  sol.  in  ether. 

Sol.  in  0.4  vol.  petroleum  from  Amiano. 
(Saussure.) 

1  vol.  oil  of  turpentine  absorbs  7.5  vols. 
NH8  at  16°. 

1  vol.  oil  of  lemon  absorbs  8.5  vols.  NH8  at 
16°. 


1  vol.  oil  of  rosemary  absorbs  9.75  vols. 
NH3  at  29°. 

1  voL  oil  of  lavender  absorbs  47  vols.  NH3 
at  20°.  (Saussure.) 

1  vol.  caoutchine  absorbs  3  vols.  NH8. 
(Himly.) 

Valerol  absorbs  much  NHS.  (Gerhardt,  A. 
ch.  (3)  7. 278.) 

1  vol.  ether  at  760  mm.  pressure  absorbs 
17.13  vols.  NHS  at  0°;  12.35  vols.  at  10°  and 
10.27  vols.  at  15°.  (Christoff,  Z.  phys.  Ch. 
1912,  79.  459.) 

+H2O.    Colorless  crystals. 

+HH20.  Large  transparent  crystals. 
(Rupert,  J.  Am.  Chem.  Soc.  1909,  31.  868.) 

Ammonia,  with  metal  salts. 

For  the  ammonia  addition-products  of 
metal  salts,  see  under  the  respective  metal 
salts,  except  in  the  case  of  Co,  Cr,  Hg,  and  the 
Pt  metals,  for  which  see  cobalt  ammonium, 
chromium  ammonium,  etc.,  compounds,  for 
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further  reference  New  data  on  Co  and  Cr 
ammonium  compounds  and  those  of  the  Pt 
metals,  published  since  the  first  edition,  has 
not  been  included  m  the  present  edition 

Ammonium  amalgam,  NH4,  xHg. 

Decomp.  by  H20,  but  more  easily  in  pres- 
ence of  naphtha,  alcohol,  or  ether. 

Ammonium  azoimide,  NJB^NHiNj. 

Easily  sol.  in  H20;  si.  sol.  in  absolute 
alcohol,  easily  in  80%  alcohol.  Insol.  in  ether 
or  benzene.  (Curtms,  B.  24.  3344.) 

Ammonium  cobalt  azoimide,  NH4Na,  CoNe. 

Rather  sol.  in  H20.  (Curtius  and  Rissom, 
J.  pr.  1898,  (2)  58.  302.) 

Ammonium  bromide,  NH4Br. 


Sol.  in  liquid  NH3  at  —50°.  (Moissan 
X  R.  1901,  133.  713.) 

Very  sol.  in  liquid  NH3.  (Franklin,  Am. 
Ch.  J.  1898,  20,  826.) 

SI.  sol.  in  alcohol. 

1  pt.  NH4Br  dissolves  in  32.3  pts.  alcohol 
(0.806  sp.  gr.)  at  15°;  9.5  pts.  at  78°.  (Eder, 
I.e.) 

100  pts.  absolute  methyl  alcohol  dissolve 
12.5  pts.  at  19°;  100  pts  absolute  ethyl  al- 
cohol dissolve  3.22  pts.  at  19°.  (de  Bruyn, 
Z.  phys  Ch  10.  783.) 

Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25°. 

p  =  %  methyl  alcohol  in  the  solvent. 
G  =  g.  NH4Br  in  10  cc.  of  the  solution. 
S  =sp.  gr.  of  the  sat.  solution  at  25°/4  . 


JliaSliy  SOI.  in  Jn.2v/  wiuii  ausurpuiuju  ui  .LUUU.U 

heat. 
1  pt.  NH4Br  dissolves  in  pts.  H20  at  t°. 

P 

G 

S 

0  00 
4.37 
10.40 
41  02 
80  69 
84  77 
91  25 
100  00 

0.255 
0  299 
0  321 
0  506 
0.813 
0.847 
0  934 
0  983 

0.8065 
0.8083 
0  8117 
0  8252 
0.8501 
0  8508 
0.8551 
0  8605 

t°      Pts.  H2O        t°      Pts  H20        t° 

Pts.  HaO 

10       1  51        30       1  23       100 
16       1  39        50       1.06 

0  78 

(Eder,  W.  A.  B  82.  (2)  1284.) 

NH4Br+Aq  containing  41.09%  NH4Br  is 
sat.  at  15°.    (Gerlach.) 

Sp.  gr.  of  NHJBr+Aq  at  15°. 

(Herz,  Z.  anorg.  1908,  60.  156.) 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25°. 

P  =  %  propyl  alcohol  in  the  solvent. 
G=g.  NH4Br  in  10  cc.  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution  at  25°/4°. 

%NH4Br 

Sp.gr. 

%  NH4Br 

Sp.gr. 

5 
10 
15 

1  0326 
1  0652 
1  0960 

20 
30 
41  09 

1.1285 
1.1921 
.1  292CT 

(Eder.) 
Sp.  gr.  of  NH4Br+Aq  at  16°. 

P 

G 

S 

0 
11  11 
23.8 
65  2 
91  8 
93  75 
100 

0.983 
0  851 
0  690 
0.308 
0  128 
0.125 
0.095 

0.8605 
0  8524 
0  8426 
0.8184 
0.8097 
0.8089 
0.8059 

%  NHJBr 

Sp.  gr. 

%  NH«Br 

Sp.gr. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1  0119 

1.0181 
1  0242 
1.0303 
1  0364 
1.0425 
1.0486 
1  0547 
1  0609 
1  0672 
1  0735 
1.0798 
1  0862 
1  0926 
1  0988 
1.1051 
1  1115 
1.1181 
1.1246 
1.1310 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

1.1375 
1  1440 
1  1506 
1.1573 
1.1642 
1.1713 
1.1787 
1.1862 
1.1938 
1.2018 
1.2098 
1.2180 
1.2260 
1.2342 
1.2425 
1  2509 
1  2594 
1.2679 
1.2765 
1.2850 

(Herz,  I.e.) 

Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25°. 

p  =  %  propyl  alcohol  in  the  solvent. 
G=g.  NEUBr  in  10  cc.  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution  at  25°/4°. 

P 

G 

S 

0 
8.1 
17  85 
56  6 
88.6 
91.2 
95  2 
100 

0.255 
0  251 
0.237 
0.163 
0.111 
0.105 
0.104 
0.095 

0.8065 
0.8062 
0.8052 
0  8048 
0.8042 
0.8049 
0.8059 
0  8059 

(Eager,  Comm,  1883.) 
25  g.  NH4Br+50  g,  H20  lower  the  temp, 
from  15.1°  to  —1.1°.    (Roidorff.) 

(Herz,  I.e.) 
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Sol.  in  809  pts.  ether  (0  729  sp.  gr.).  (Eder, 
Z.c.) 

Sol.  in  acetone.  (Eidmann,  C.  C  1899. 
II,  1014);  (Naumann,  B.  1904,  37.  4328.) 

Insol.  in  benzonitrile.  (Naumann.  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790.) 

Insol.    in    ethylacetate.      (Naumann,    B. 

1910,  43.  314.) 

Ammonium  frflbromide,  NH4Brs. 

Gives  off  Br  in  air.  Sol.  in  H20.  (Rooze- 
boom,  B.  14.  2398.) 

Decomp.  in  the  air.  Very  sol.  in  H20. 
(Chattaway,  Chem.  Soc.  1915,  107.  106.) 


antimony    bromide,    3NH4Br, 
2SbBrs. 

Easily  sol.  in  abs.  alcohol.    (Caven,  C.  C. 
1905,  11,293.) 

7NH4Br,  3SbBrs.    Easily  sol.  in  abs.  al- 
oohd.    (Caven,  C.  C.  1905.  II,  293.) 
See  also  Bromantimonate,  ammonium* 

Ammonium  bismuth  bromide,  NH4Br,  BiBrs 

+H20. 

Deliquescent.    Decomp.  by  H20.    Sol.  in 
alcohol.    (Nickles,  C.  R.  51.  1097.) 

Ammonium  cadmium  bromide,  NH4Br, 


Sol.  in  0.73  pt.  H20,  5.3  pts.  abs.  alcohol, 
280  pts.  ether  (sp.  gr.  0.729),  and  24  pts. 
alcohol  ether  (1  :  1).  (Eder,  Dingl.  221.  89.) 

Sol.  in  H20  without  decomp.  between  1° 
and  110.1°. 
100  pts,  of  the  solution  contain  at: 

1°        148°    52.2°    110.1° 
5382    58.01    6532    75  .  83  pts.  of  the  salt. 

(Rimbach,  B.  1905,  38.  1555.) 

4NH4Br,  CdBr2.   Sol.  in  0.96  pt.  H20,  from 
which  it  is  pptd.  by  alcohol  or  ether.    (Eder.) 
Solubility  in  H20  at  t°. 
Below  160°  the  salt  is  decomp.  by  H20; 


Not  sol.  in  HBr+Aq  without  decomp. 
(Rimbach.) 

>  Not  sol.  without  decomp.  in  LiBr+Aq, 
CaBra+Aq,    MgBrs+Aq,    NiBr2+Aq,    or 


CoBr2+Aq,  even  though  very  cone,  solutions 
are  used.  Sol.  without  decomp,  mZnBr2-f 
Aq.  (Rimbach,  B.  1905,  38.  1571.) 

Ammonium     chloromolybdenum     bromide, 

2NH4Br,  C^MosBro. 

Decomp.  by  pure  H20.  Can  be  crystallized 
from  HBr-f  Aq.  Apparently  sol.  without 
decomp.  in  alcohol.  (Blomstrand.) 

Ammonium  cuprous  bromide. 

4NH4Br,  Cu2Br2.    Fairly  stable  in  air. 

2NH4Br,  Cu2Br2+H20.  Fairly  stable  in 
air.  (Wells,  Z.  anorg.  1895,  10.  159.) 

Ammonium     cuprous     bromide     ammonia, 

NH4Br,  Cu2Br2,  3NH3. 
(Fleurent,  C.  R.  1891,  113.  1047.) 

Ammonium  cupric  bromide,  2NH4Br,  CuBr2 

+2H2O. 
Very  sol.  in  H20.     (de  Koninck,  B.  21. 

777  R.) 

Ammonium  iridium  bromide. 
See  Bromiridate,  ammonium. 

Ammonium  iron  (ferric)  bromide. 

(NH4)FeBr4+2H20. 

Very  deliquescent;  sol.  in  H2O.  (Walden, 
Z.  anorg,  1894,  7.  332.) 

Ammonium  lead  bromide,  12NH4Br,  7  PbBr2 
+7H20. 

Decomp.  on  air,  or  with  cold  H20.  (Andre", 
Q.  R.  96.  1502  ) 

6NH4Br,  PbBr2+H20.  Decomp.  by  cold 
H20  (A.) 

7NH4Br,  PbBr2+lJ#E2O.  Stable  on  air; 
decomp.  by  cold  H20.  (A.) 

None  of  the  above  compounds  exist.  (Wells, 
Sill.  Am.  J.  146.  25.) 

2NH4Br,  PbBr2  Decomp.  by  H20.  Sol. 
in  cone.  feOH+Aq  and  in  strong  acids. 
(Fonzes-Diacon,  BuU.  Soc.  1897,  (3)  17.351.) 

NHJBr,  3PbBr2     (Wells.) 


au  IDU  re  is  soi.  in  J3.2u  wiunouT}  aecomp. 

Ammonium   magnesium   bromide,    NH4Br, 
MgBr2+6H20. 
Deliquescent.    Sol.  in  H20.    (Lerch,  J.  pr, 
(2)  28.  338.) 

Ammonium  mercuric  bromide, 
2HgBr2,  NH4Br. 

Decomp.  by  H20  into  its  constituent  salts. 
(Ray,  Chem.  Soc.  1902,  81.  648.) 

Ammonium  molybdenum  bromide,  2NH4Brr 
MoBr8+H20. 
Easily  sol.  in  H20.  (Rosenheim,  Z.  anorg. 
1905,  46.  322.) 

te 

100  pts.  of  the 
solution  contain 

Solid  phase 

Pts. 
Cd 

Pts. 
Br 

Pts. 
NH4 

0.8 
13.0 
44.5 
76.4 
123.5 
160.0 

14.72 
14.94 
15.01 
14.60 
15.50 
14.70 

50.46 
51  48 
53.85 
55.28 
59.50 
62.67 

6.67 
6.85 
7.35 
7.80 
8.45 
9.43 

Double  salt+NHJBr 

et 
et 

Double  salt 

(Rimbach,  B.  1905,  38.  1558.) 

Ammonium  molybdenum  bromide  chloride. 

See  Ammonium  chloromolybdenum  bro- 
mide. 
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Ammonium  osmium  bromide. 
See  Bromosmate,  ammonium. 

Ammonium  osmyl  bromide,  (NH4)2Os02Br4. 
Sol.  in  H20.    (Wmtrebert,  A  ch  1903,  (7) 
28.  95.) 

Ammonium  osmyl  oxybromide, 

(NH4)20s03Br2. 
(Wmtrebert,  A.  ch.  1903  (7)  28.  117.) 

Ammonium  palladium  bromide. 
See  Bromopalladate,  ammonium,  and 
BromopaUadite,  ammonium. 

Ammonium  platinum  bromide. 
See  Bromoplatinate,  ammonium. 

Ammonium  rhodium  bromide. 
See  Bromorhodite,  ammonium. 

Ammonium  selenium  bromide. 
See  Bromoselenate,  ammonium. 

Ammonium  tellurium  bromide. 
See  Bromotellurate,  ammonium. 

Ammonium  thallic  bromide,  NH4Br,  TlBrs-f- 
2H20. 

Sol.  in  H20.    (WUlm.) 

+4H20  Efflorescent.  Sol.  in  H20. 
(Nicktes.) 

-f5H20.    Sol.inH20     (Nickles.) 

Ammonium  stannous  bromide  (ammonium 

bromostannite),  NH4Br,  SnBr2-f  H20. 
Sol.  in  H20.    (Benas,  C.  C.  1884.  958.) 
2NH4Br,  SnBr2.    Sol.  in  H20.    (Raymann 

and  Preis,  A.  223.  323.) 
-fH20.    Sol.  inH20.    (Benas,  Z.c.) 
-f2H20.    (Richardson,  Am.  Ch,  J.  14.  96.) 
NHJBr,2SnBr2(?).    (Benas.) 

Ammonium  stannic  bromide,  2NH4Br,  SnBr4. 
See  Bromostannate,  ammonium. 

Ammonium  uranyl  bromide,  2NH4Br,  U02Br2 

-f2H20. 

Very  deliquescent,  and  sol.  in  H«0.  (Sendt- 
aer.) 

Ammonium  zinc  bromide,  2NH4Br,  ZnBr2. 

Deliquescent,  and  sol.  in  H20.  (Badeker, 
J.  B.  1860, 17.) 

H-HzO .  Very  deliquescent,  and  sol.  in.  H20 . 
(Andr&  A.  ch.  (6)  3.  104.) 

-ha?BL20.    (Ephraim,Z.anorg.l908,59,660 

SNHJBr,  ZnBr2,  Sol.  in  H20.  Decomp. 
only  by  great  dilution.  (Jones  &  Knight,  Am. 
Ch.  J.  1899,  22.  136.) 

-f  H20,  Not  hygroscopic.  (Ephraim,  Z. 
anorg.  1908,  69,  66.) 

Ammonium  bromide  arsenic  frioxide, 
See  Arsenite  bromide,  ammonium. 


Ammonium  bromide  mercuric  chloride, 

NH4Br,  2HgCl, 
Ppt     (Ray,  Chem  Soc  1902,  81.  649.) 

Ammonium  bromide  mercuric  iodide, 
2NH4Br,  HgI2. 

Decomp  by  H20.  Sol.  in  alcohol  without 
decomp.  (Grossmann,  B.  1903,  36.  1602  ) 

3NH4Br,  2HgI2.  Decomp  by  H2O.  Sol. 
in  alcohol  without  decomp  (Grossmann,  B. 
1903,  36.  1602.) 

Ammonium  lead  bromochloride, 
NH4Pb2Br4Cl 

Decomp  by  H2G.  (Fonzes-Diacon,  Bull. 
Soc.  1897,  (3)  17.  350  ) 

NH4Pb2CUBr.  Decomp.  by  H2O.  (Fonzes- 
Diacon,  Bull.  Soc.  1897,  (3)  17.  349.) 

Ammonium  bromochloroiodide,  NH4ClBrI. 

Very  stable;  sol.  in  H20  (Chattaway, 
Chem.  Soc.  1915,  107.  108  ) 

Ammonium  lead  bromoiodide,  NH4PbBrI2+ 

2H20  and  NH4Pb2BrI4 
Decomp.  by  HgO.    Sol.  in  cone.  KQH+Aq 
and  in  strong  acids     (Fonzes-Diacon,  Bull. 
Soc.  1897,  (3)  17.  352.) 

Ammonium  bromiodobromide,  NH4BrIBr. 

Decomp.  in  the  air  Sol.  in  ether  (Jack- 
son, Am.  Ch.  J  1900,  24.  28  ) 

Ammonium  chloride,  NH4C1. 

(Sal-ammoniac  )     Not  deliquescent.    Sol. 
with  reduction  of  temp. 


Sol.  in  2  24  pts.  HaO.    (Wenzel.) 

NH4C1  +Aq  sat.  at  10°  has  sp.  gr.  -  1  072     (T.) 

Sol.  in  2.72  pts  cold,  and  1  pt.  boiling  HaO  (M.  R  , 
and  P.) 

Sol.  in  3  pts.  HaO  at  18.75°     (Abl  ) 

Sol.  in  6  pts  cold,  and  1  pt.  boiling  HaO.    (Fourcroy) 

100  pts.  HaO  at  18.75°  dissolve  36  75  pts.  NHUCl 

NH*Cl+Aq  sat.  at  its  b.-pt.  (114.2°)  contains  88.9 
pts  NEUC1  in  100  pts  of  the  solution.  (Berzehus.) 

100  pts  H2O  at  15°  dissolve  33-36  pts  ;  and  at  100°, 
100  pts  NBUCl.  (Tire's  Diet) 

NHiCl-fAq  sat.  at  15°  has  sp  gr.  »  1.075209,  and 
contains  at  least  31.88  pts  NH^Cl  dissolved  in  every 
100  pts  HaO.  (Michel  and  Kraftt,  A.  ch.  (3)  41.  478.) 

NHUCl+Aq  sat  at  10°  contains  23.8%  NH4C1. 
(Eller.) 

NHaCl+Aq  sat.  in  the  cold  contains  14.3%  NE^Cl. 


Sol.  in  1  pt.  H20  at  113.5°,  b.-pt.  of  sat.  solution. 
Sol.  in  2.7  pts.  HsO  at  18.75°,  forming  a  liquid  of  1  08 
SPSoF.  in  2  727  pts.  H80  at  10°.    (Gren's  HandbuchO 

100  pts.  HaO  at  718  mm  pressure  and  t°  dissolve  pts. 


t° 

0 
10 
20 

Pts. 
NHiCl 

t° 

Pts. 
NH<O1 

t° 

Pts. 
NHiOl 

t° 

N^bl 

28.40 
32.84 
37  28 

30 
40 
50 

41  72 
46  16 
50  60 

60 
70 
80 

55.04 
59  48 
63.92 

90 
100 
110 

68.36 
72.80 

77.24 

(Alluard,  C  R.  59.  600.) 
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Solubility  m  100  pts  H20  at  t°. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


32  6 


34  5 

34  8 

35  2 

35  6 

36  0 
36.4 

36  8 

37  2 


39.3 


40  9 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 


41  4 

41  8 

42  2 

42  7 

43  1 

43  6 

44  0 
44  4 

44  9 

45  3 

45  8 

46  2 

46  7 

47  1 
47.6 

48  0 

48  5 

49  0 
49  5 

49  9 

50  4 

50  9 

51  3 

51  8 

52  3 

52  8 

53  2 

53  7 

54  2 
54  71 


55  2 


57  2 

57.7 

58  2 


58 
59 
59 
60 
60 
61 
61 
62 
62 
63 
63 
64, 
65 

65  6 

66  2 

66  7 

67  3 

67  8 

68  4 

69  0 

69  6 

70  2 
70  7 


90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
115  65 


71  3 

71  9 

72  5 

73  1 

73  7 

74  3 

74  9 

75  5 

76  1 

76  7 

77  3 

78  0 

78  6 

79  2 

79  9 

80  5 

81  2 

81  8 

82  5 

83  1 

83  8 

84  4 


87  3 


(Mulder,  calculated  from  his  own  and  other 
observations    Scheik.    Verhandel.  1864,  57.) 

Solubility  in  100  pts.  H20  at  t°. 


t° 

Pts 
NH4C1 

t° 

Pts. 
NE^CI 

t° 

Pts 
NEUCl 

0 
6  2 

29  7 
32  2 

10  8 
31  6 

33  9 
42  2 

64  9 
90  6 

57  9 
67  2 

(landstrom,  Pogg.  136.  315.) 

NH4Cl+Aq  sat.  at  13-16°  contains  26.16% 
NH4CL  (v.  Hauer,  J.  pr.  103.  114.) 

Sol.  in  2.72  pts.  H20  at  19°.  (Schiff,  A. 
109.  326.) 

Sol.  in  2.803  pts.  H20  at  15°.    (Gerlach.) 

Sat.  NH4Cl+Aq  at  75°  contains  38.23% 
NH4CL  (Tschugaeff,  Z.  anorg.  1914,  86. 161.) 

NH4CH-Aq  sat.  at  30°  contains  29.5% 
NH4C1.  (Meerburg,  C.  C.  1904.  II,  1362.) 

Solubility  in  H20  at  t°. 

1000  mols.  H2O  100  g.  H20 

t°                dissolve  dissolve 

mols.  NH4C1  g.  NH4C1 

3.5                105  2  31.25 

25  0                129  7  38  5 

50  0                167.0  49.6 
(Biltz  and  Marcus,  Z.  anorg.  1911,  71. 169. 


Solubility  of  NH4C1  in  H2O  at  t°. 


-  0  45 

-  1  25 

-  1  70 

-  3  05 

-  4  45 

-  6.4 

-  8.25 
-97 
-11  9 
-13.25 
-14.70 
-15  4 


b—16  0 


-15  0 
-12  2 
-10  9 
-74 
-57 
-23 
-  1.1 
0 


g.  NH4C1  in 

100  g    of  the 

solution 


0  7s 

1  9« 

2  76 
4  6 
6  67 
9  23 

11  4 
13  1 

15  3 

16  7 
18  1s 
18  9 


=  19  5 


19  7 

20  0 

20  3 

21  1 

21  7 

22  3 
22  6 
22  7 


Solid  phase 


Ice 


Ice+NH4Cl 


NH4C1 


(Meerburg,  Z.  anorg.  1903,  37.  203.) 

100  g.  H20  dissolve  29.5  g.  NH4C1  at  30.° 
(Schreinemakers,  Arch.  neer.  Sc.  (2)  15.  17.) 

Spec,  gravity  of  NH4Cl-fAq.  G  =  according 
to  Gerlach  at  15°  (Z.  anal.  8.  281),  S« 
according  to  Schiff  at  19°  (A.  110.  74). 


8 
9 

10 
11 
12 
13 
14 
15 
16 


Sp  gr 


00316 
00632 
00948  1 
01264  1 
01580 
01880 
.021801 
.02481 
.02781 
.03081 
.033701 
.03658 
.03947 
,04325 
.04524 
.048051 


0029 
0058 
0087 
0116 
0145 
0174 
0203 
0233 
0263 
0293 
0322 
0351 
0380 
0409 
0438 
0467 


17 

18 

19 

20 

21 

22 

33 

24 

25 

26 

26  297 

27 

28 

29 

30 


Sp  gr. 


05086 

05367 

05648 

05929  1 

06204  1 

06479 

06754  1 

07029 

07304 

07375 

07658 


s 


.0495 
0523 

.0551 
0579 

.0606 

.0633 
0660 

.0687 
0714 
0741 

0768 
.0794 


0846 


For  older  determinations,  see  Storer's  Diet. 
Sp.  gr.  of  NBUCl+Aq  at  18°. 


NHiCl         Sp.  [gr.          %  NBkCl         Sp.  gr. 


5 

10 
15 


1  0142 
1  0289 
1  0430 


20 
25 


1.0571 
1.0710 


(Kohlrausch,  W.  Ann.  1879.  1.) 
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Sp.  gr.  at  20°/4°  of  a  normal  solution  of 
NH4C1  =  1.01454.  (Haigh,  J.  Am.  Chem 
Soc.  1912,  34.  1151 ) 

NH4Cl-j-Aq  containing  6.52%  NH4C1  has 
sp.  gr.  20°/20°  =  1.0195.  (Le  Blanc  &  Roh- 
land,  Z.  phys.  Ch.  1896,  19.  272.) 


Temp  of  maximum 
density  of  NBUCl+Aq 

g.  mol.  NEUCl  in 
1000  g.  H20 

2  640° 
0  055° 

0  1899 
0.5407 

(de  Coppet,  C.  R.  1900, 131.  178.) 


Sp.  gr.  of  dil.  NH4Cl+Aqat  20.004°  and  731 

mm.  (corr.) 
Cone  =g.  equiv  NH4C1  per  1.  at  20.004°. 


Cone. 

Sp  gr. 

0  0000 
0  0001 
0  0002 
0  0005 
0  0010 
0  0020 
0  0050 
0  0100 

1  000,000,0 
1  000,001,8 
1  000,003,7 
1  000,009,3 
1  000,018,5 
1  000,036,9 
1  000,091,3 
1  000,180,3 

(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913, 
35.  1688.) 

Sp.  gr.  of  dil.  NH4Cl+Aq. 


NH4C1  g.  in  1000  g. 
of  solution 

Sfe/S 

0 
0  4431 
0  9061 
1  8085 
3.5947 
7  7845 
15  3425 
31  2364 

1  000000 
1  000150 
1.000304 
1  000606 
1  001196 
1  002562 
1  004994 
1  010018 

(Dijken,  Z.  phys.  Ch.  1897,  24. 107.) 

B.-pt.  of  NH4Cl-fAq,  containing  pts.  NH4C1 
to  100  pts  H2O.  G= according  to  Ger- 
lach (Z.  anal.  26.  439);  L= according  to 
Legrand  (A.  oh.  (2)  59.  436) 


B.-pt. 

G 

L 

B.-pt. 

G 

L 

101° 
102 
103 
104 
105 
106 
107 
108 

6.5 
12  8 
19  0 
24  7 
29  7 
34.6 
39  6 
45  0 

7.8 
13  9 
19  7 
25  2 
30  5 
35.7 
41  3 
47.3 

109° 
110 
111 
112 
113 
114 
114  2 
114  8 

50.6 
56  2 
61  9 
67  8 
74  2 
81.3 

87!  1 

53  5 
59  9 
66  4 
73  3 
80  5 
88.1 
88  9 

Sat.  NH4Cl+Aq  boils  at  115.8°  at  718  mm. 
pressure  (Alluard,  C.  R.  59.  500  ) 

XH4Cl+Aq  containing  74  2  pts.  NH4C1  to 
100  pts.  H20  forms  a  crust  at  113°;  highest 
temperature  observed,  114.8°  (Gerlach,  Z. 
anal  26.  426  ) 

NH4Cl-f  Aq  containing  10%  NH4C1  boils 
at  101.7°;  20%  NH4C1,  at  104.4°.  (Gerlach.) 

NH4Cl-fAq  containing  10.6%  NH4C1  gives 
off  NH3  at  37°.  (Leeds,  Am.  J.  Sci.  (3)  7. 
197.) 

When  NH4Cl-j-Aq  is  boiled,  or  even  evap. 
on  water  bath,  a  little  NH8  is  expelled. 
(Fresenius.) 

30  pts.  NH4C1  mixed  with  100  pts  H20 
lower  the  temp,  from  13.3°  to  -5.1°,  that  is 
18.4°.  (Riidorff,  B.  2.  68.) 

Freezing-point  of  sat.  solution  is  —15.4', 
the  same  temp,  which  is  caused  by  mixing  25 
pts.  NH4C1  with  100  pts.  snow.  (Riidorff, 
Pogg.  122.  337.) 

Cone  HCl-fAq  precipitates  part  of  NH4C1 
from  sat.  NH4Cl+Aq.  (Vogel,  J.  pr.  2. 199.) 


Solubility  of  NH4C1  in  HCI+Aq  at  0°.  NH4C1 
=  mols.  NH4C1  (in  milligrammes)  dis- 
solved in  10  cc.  of  the  liquid;  HC1  = 
mols.  HC1  (in  milligrammes)  dissolved  in 
10  cc.  of  the  liquid. 


NH«C1 

HCl 

Sum  of 
mols. 

Sp.  gr. 

46  125 
43.6 
41  0 
39  15 
36  45 
27  37 
10  875 
8  S 

0  0 
2  9 
5.5 
7.85 
10  85 
21  4 
53  0 
61  0 

46  125 
46  5 
46.5 
47.0 
47.30 
48  77 
63  875 
69  8 

1  076 
1  0695 
1  0705 
1  0715 
1.073 
1.078 
1.106 
1  114 

(Engel,  Bull.  Soc.  (2)  45.  655.) 


Solubility  of  NH4C1  in  HCI+Aq. 


t° 

HCl  concentra- 
tion, g.  mol.  per 
100  g.  HsO 

Weight  NEUC1 
dissolved   in 
1000  g.  HaO 

Molecular 
solubility 

oq 

25° 

0 

% 

0 

% 

298  40 
286  43 
271.23 
245.35 
395.10 
380.85 
366.00 
339.05 

5  59 
5.36 
5  08 
4  60 
7  40 
7  13 
6.85 
6  35 

(Armstrong  &  Eyre,  Proc.  R.  Soc.  (A.)  $4. 
127.) 
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Solubility  in  NH4OH-f-Aq.  NH4Cl=mols. 
NH4C1  Cm  mgs.)  in  10  cc  solution; 
NH3=mols.  NH3  (in  mgs)  m  10  cc. 
solution. 


NBUCl 

NH3 

Sp.gr 

46  125 

0 

1  076 

45  8 

5  37 

1  067 

45  5 

12  025 

1  054 

45  125 

23  4 

1,044 

44  5 

38  0 

1  031 

44  0 

47 

1  025 

43  625 

54  5 

1  017 

43  125 

80  0 

0  993 

44  0 

90  0 

0  992 

44  375 

95  5 

0  983 

49  75 

130 

0  953 

60  0 

169  75 

0  931 

fEngel,  Bull.  Soc.  (3)  6.  17.) 

NE4Cl-hBaCl2.  100  pts.  H20  dissolve  33.8 
pts.  NH4C1+11.6  pts.  BaCl2  at  20°.  (Rudorff, 
Pogg.  148.  467.) 

Solubility  of  NH4C1  and  BaCl2  in  H20. 


t° 

Wt.  per  100 

Solid  phase 

NEUC1 

BaCla 

—16.2° 
0 
30 
40 
50 

16.10 
19.26 
24  89 
26.93 
29.53 

8.07 
8  22 
8  19 
8.40 
8.55 

NH4Cl-h 
BaClo  2H20 

(Schreinemakers,Chem.  Weekbl.  1910. 7. 333.) 
See  also  BaCl2-j-NH4Cl  under  BaCl2. 

NH4Cl+CdCl2.    Solubility  of  NH4C1  and 
CdCl2. 
See  Ammonium  cadmium  chloride. 

NH4Cl+CuCl2.  Solubility  of  NH4C1  in 
H20  at  30°  in  presence  of  varying  amounts  of 
CuCl2. 


%by 

wt. 
CuCla 


0 

1.9 
3.6 
7.7 
10  5 
12,3 
15  6 
19,9 
24.0 
29.4 
35.1 
41.4 
43.2 
43.9 


%by 

wt. 

NE4C1 


29.5 

28  6 

25.9 

19.8 

16.5 

14.9 

12.1 

9.4 

7.1 

4.9 

3.4 

2.1 

2.0 

0 


Solid  phase 


NHiCl 

NEiClH-OuOh,  2NH40L  2HftO 
CuCls,  2NH*C1.  2H*O 


CuCla,  2NH*CI.  2H20+CuCl2.  2H2O 
CuCl*.  2HsO 


NBE4Cl+PbCla      Solubility  of  NH4CI  and 
PbCl2  in  H2O  at  22°. 


g.  equivalent 
in  1000  g  H2O 


NH4C1 


0  0 
0  1 
0  2 
0  3 
0  4 
0  5 
0  52 
0  55 
0  6 
0  65 
0  7 
0  8 
0  9 


0 
2 
5 

2  0 
2.5 

3  0 

4  0 

5  0 

6  0 

7  0 
7  29 
7  29 


PbCla 


0  0749 
0  0325 
0  0194 
0  0153 
0  0138 
0  0130 
0  0127 
0  0123 
0  0113 
0.0105 
0  0099 
0  0087 
0  0083 
0  0080 
0  0075 
0.0073 
0  0077 
0  0092 
0  0112 
0  0182 
0.0296 
0  0473 
0  0774 
0  0898 
0  0000 


Solid  phase 


PbCl2 


PbCl2+NH4Cl,2PbCl2 
NH4Cl,2PbCl2 


NH4Cl+NH4Cl,2PbCl2 
NH4C1 


(BrSnstedt,  Z.  phys.  Ch  1911,  77.  132.) 


Solubility  of  NH4C1  and  2PbCl2,NH4Cl  in 
H20  at  100°. 


NH4C1 
g.  equivalent 

PbCl2 
g  equivalent 

Solid  phase 

wfl 
S  ^ 

bb 
§3 

sa 
s 

m  1000  g 
solution 

u 

§3 

a 

1  277 

1  404 

0  160 

0.176 

NH4C1 
+2PbCl2  H2O 

(Bronstedt,  I.  c.) 


NH4Cl+MgCl2.     Solubility  of  NH4C1  and 
NH4MgCl3  6H20. 


3  5° 
25 
50 


In  1000  g. 
mols.  H«O 


27.5 
42.1 
62  9 


55.7 
56.4 
59.1 


Solid  phase 


NH4Cl+NH4MgCl8  -  6H20 


(Meerburg,  Z.  anorg.  1905,  45.  3) 


(Biltz  and  Marcus,  Z.  anorg.  1911,  71.  170.) 
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Solubility  of  NH4MgCl3  6H20  and  MgCl2 
6H20 


t° 

In  1000  g   mol   H20 

Solid  phase 

g   mol 
NH4C1 

g    mol 
MgCli 

3  5° 
25° 
50° 

0  5 
0  5 
0  8 

99  5 
103  8 
111  2 

MgCl2.  6H.O+ 
NH4MgCl3  6H20 

(Biltz  and  Marcus,  Z.  anorg   1911,  71.  170 ) 
NH4CH-NH4N03   r!00  pts_  H20  dissolve 
(Rudorif,  B.  6.  482  )  " 


29.1  ptsjra4Cl+173.8  pts.  NH4NO3  at  19.5° 
;iido] 


NH4Cl+Ba(N03)2.    100  pts.  H20  dissolve 
at  18  5°— 


i 

2 

3 

4 

5 

NH4C1 

Ba(N03)2 

36  7 

38.6 
8.6 

38  06 
16  73 

39  18 
17  02 

8  9 

2,  sat.  Ba(N03)2+Aq  treated  with  NH4C1; 

3,  sat.  NH4Cl-f  Aq  treated  with  Ba(N03)2; 

4,  simultaneous  treatment  of  both  salts  with 
H20.    (Karsten.) 

NH4C1+KN03.     100  pts  H20  dissolve  at 
18  5°— 


1 

2 

3 

4 

5 

6 

KN08 
NH4C1 

29  9 

30  56 
44.33 

37  68 
37  98 

38  62 
39  84 

36  7 

34  2 

38  8 

74  89 

75  66 

78  46 

73'.  0 

1  and  5,  according  to  Mulder;  2,  sat.  KNO8 
+Aq  treated  with  NH4C1;  3,  sat.  NH4Cl-f-Aq 
treated  with  KNOsj  4,  simultaneous  treat- 
ment of  NH4C1  and  KN03  (Karsten);  6,  by 
warming  solution  with  excess  of  both  salts, 
and  cooling  to  14  8°.  The  amount  of  excess 
of  one  or  the  other  salt  has  no  influence. 
(Riidorff ) 

NH4Cl+NaN03.  Slowly  sol.  in  sat. 
NaNOs+Aq,  at  first  to  a  clear  solution,  but 
afterwards  NaCl  separates  out.  (Karsten  ) 

NH4C1+KC1.    100  pts.  H20  dissolve— 


KC1    .    . 
NH4C1    . 

(Rudorff) 

(Karsten) 
1875° 

16  97 
28.90 

34  4 

16  27 
29  83 

37  02 

KC1    .    . 
NH4C1    . 

(Rudorff) 

(Mulder) 
At  b.-pt. 

19,1 
30  4 

58.5 

21  9 
67.7 

87  3 

100  pts.  sat.  solution  of  NH4C1+KC1  con- 
tain 30.61  pts.  of  the  two  salts  at  13-16°.  (v. 
Hauer,  J.  pr.  103,  114.) 


NH4Cl+NaCl.    100  pts.  H2O  dissolve 


NH4C1  . 
NaCl      . 

(Mulder) 
10-20°         10°            10° 

(v.  Hauer) 
13-16° 

35  8 

19  50 
30  00 

33  3 

IS  8-20  3 
24  6-26  1 

49  50 

43  4-46  4 

NH4C1 
NaCl 

(Karsten) 
18.75° 

(Rudorff) 
18.7° 

(Mulder) 
At  b-pt. 

22  06 
26  38 

37  02 

22  9 
23  9 

87  3 

78  5 
22  3 

40  4 

48  44 

46  8 

100  8 

Sp  gr.  of  sat.  solution  of  NH4Cl-hNaCl  is 
1.179.  (Karsten.) 

NH4Cl-h(NH4)2S04.  100  pts.  H2O  dis- 
solve 26.8  pts.  NH4CH-46  5  pts.  (NH4)2SO4 
at  21.5°.  (Rudorff,  B.  6.  484.) 

Solubility  in  (NH4)2S04-j-Aq  at  30°. 


Composition  of  the 

solution 

%  by  Trt. 
NHiCl 

ofeSJoi 

0 

44 

(NH4)2S04 

6  86 

36.15 

(( 

14  62 

28  6 

(C 

17  60 

25  69 

(NH4)2S04+NH4C1 

17  93 

25  81 

Cl 

19  07 

23  22 

NH4C1 

19.97 

21  3 

(i 

22  3 

16  33 

(( 

24.06 

12  72 

cc 

29.5 

0 

ce 

(Schreinemakers,  Z.  phys.  Ch.  1909,  69,  562  ) 

NH4ClH-CuS04  Sol.  in  sat.  CuS04+Aq, 
at  first  to  a  clear  solution,  but  a  double  sul- 
phate of  NH4  and  Cu  soon  separates.  (Kar- 
sten ) 

NH4Cl+MgSO4  Slowly  and  difficultly  sol. 
in  sat.  MgS04-J-Aq  with  subsequent  separa- 
tion of  double  sulphate.  (Karsten.) 

NH4C1+K2S04.  100  pts,  H20  dissolve,  at 
18  75°— 


K2S04     ., 
NEUC1    . 

10  8 

a 

b 

c 

36.7 

11   1 
38  2 

13.26 
37  94 

13.28 
37.92 

49  3 

51.20 

51  20 

In  (a)  NH4C1  was  added  to  sat.  K2S04+Aq. 
In  (6)  K2SO4  was  added  to  sat.  NH4C1+ Aq. 
In  (c)  NH4C1  and  K2S04  were  treated  to- 
gether with  H20.    (Karsten,) 
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100  pts  BUG  at  14°  dissolve  14  1  pts. 
K2S04+36  8  pts.  NH4C1  -50.9  pts  K2S04+ 
NH4C1,  under  all  conditions.  (Rudorff,  Pogg. 
148.  565.) 

100  pts.  H20  dissolve  at  b  -pt  — 


K,S04  .    . 
NH4C1.    .     . 

26  75 

33  3-  33  9 

90  4-111  8 

87  3 

123  7-145  7 

(Mulder.) 

JSTH4Cl+Na2SO4.  100  pts  H20  dissolve 
28  9  pts.  NH4Cl+24  7  pts  Na2S04,  if  NH4C1 
+Aq  sat.  at  10°  is  sat.  with  Na2S04  at  11°. 

100  pts  H20  dissolve  31.8  pts.  NH4C1+ 
9  0  pts.  Na2S04,  if  Na2SO4+Aq  sat.  at  10°  is 
sat  with  NH4C1  at  11°.  (Mulder,  J  B.  1866. 
68) 

Sol  in  sat.  Na2S04+Aq.    (Karsten  ) 

Sol  in  sat,  ZnS04-j-Aq.    (Karsten  ) 

SI.  sol  in  hquid  NH3  at  — 50°.  (Moissan, 
C.  R.  1901,  133.  713  ) 

Very  sol  in  liquid  NH3  (Franklin,  Am. 
Ch.  J,  1898,  20.  826  ) 

Very  si  sol.  in  absolute  alcohol. 

100  pts  alcohol  of  0.939  sp.  gr.  dissolve— 

at  4°    8°       27°     38°    56° 

11.2  12.6  19.4  236  301  pts.  NH4C1. 
(Gerardin,  A  ch.  (4)  5.  129  ) 

14  pts   boiling  highest  rectified  spirit  dissolve  1  pt 
NH4C1     (Wenzel ) 
100  pts  alcohol  of — 

0  900  sp.  gr.  dissolve  6  5    pts.  NEUC1 
0872   r'     "        "       4.75    " 
0  834    "     "        "        1 5      " 
(Kirwan ) 

Though  somewhat  sol.  in  pure  absolute 
alcohol,  NH4C1  is  absolutely  insol.  in  alcohol 
in  presence  of  methyl  amme  chlorides 
(Winkles,  A.  93.  324.) 

100  pts  absolute  methyl  alcohol  dissolve 
3.35  pts  at  19°. 

100  pts,  absolute  ethyl  alcohol  dissolve  0  62 
pt.  at  19°.  (de  Bruyn,  Z.  phys.  Ch.  10.  783  ) 

Solubility  of  NH4C1  in  methyl  alcohol. 


t° 

Alcohol  concen- 
tration, mol   g. 
alcohol  for 
1000  g  H20 

Solubility 
in  1000  g  H20 

Molecular 
solubility 

0° 

0 

298.40 

5  59 

C. 

M 

297.35 

5  57 

( 

/4 

296  55 

5  55 

i 

292.65 

5.47 

3 

283.15 

5  30 

25° 

0 

395.10 

7  40 

M 

394.75 

7  39 

*A 

393  85 

7  37 

i 

392*  90 

7  36 

3 

386.20 

7.23 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  Lond.  (A) 
84.  127.) 


Solubility  of  NH4C1  in  ethyl  alcohol  at  0°. 


Alcohol  concentration, 
mol  g.  alcohol  for 
1000  g   H2O 

Solubility  in 
1000  g  H20 

Molecular 
solubility 

0 
% 

h 
i 

3 

298  40 

295  50 
291  95 
286  40 
266  25 

5.59 
5  53 
5  47 
5  37 
4  99 

(Armstrong  and  Eyre,  l.c  ) 
See  also  ammonium  cupric  chloride. 
Solubility  of  NH4C1  in  propyl  alcohol. 


t° 

Alcohol  concen- 
tration, mol.  g 
alcohol  for 
1000  g    H20 

Solubility  in 
1000  g  H20 

Molecular 
solubility 

0^ 
25° 

0 
1A 

1A 

0 

i 

298  46 
295  40 
291.30 
284  00 
395  10 
393  50 
390  80 
384  80 

5  59 
5  53 
5  45 
5  32 
7.40 
7  37 
7  32 
7  21 

(Armstrong  and  Eyre,  l.c.) 

Solubility  in  mixtures  of  methyl  and  ethyl 

alcohol  at  25°. 

P  =  %  methyl  alcohol  in  the  solvent 
G=g  NH4C1  in  10  cc  of  the  solution. 
S=sp  gr.  of  the  sat  solution  at  25°/4°. 


p 

G 

s 

0  00 
4  37 
10  40 
41  02 
80.69 
84  77 
91  25 
100  00 

0  0533 
0  0583 
0  0658 
0  118 
0  217 
0  227 
0  247 
0  276 

0  7908 
0  7909 
0  7910 
0  7957 
0  8020 
0  8026 
0  8040 
0  8062 

(Herz,  Z.  anorg.  1908,  60.  155 ) 

Solubility  in  mixtures  of  methyl  and  propyl 

alcohol  at  25°. 

P  —  %  propyl  alcohol  in  the  solvent 
G=g.  NH4C1  in  10  cc  of  the  solution. 
S  -Sp.  gr.  of  the  sat.  solution  at  25°/4°. 


P 

G 

S 

0 
11  11 
23  8 
65  2 
91.8 
93  75 
100  00 

0  276 
0  231 
0  182 
0.071 
0  026 
0  023 
0.018 

0  8062 
0  8035 
0  8008 
0  8005 
0  8002 
0  8000 
0  8009  (?) 

(Herz,  Z.  anorg.  1908,  60.  157.) 
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Solubility  in  mixtures  of  piopyl  and  ethyl 

alcohol  at  25°. 

P  =  %  propyl  alcohol  in  the  solvent. 
G=g  NH4C1  in  10  cc.  of  the  solution 
S=Sp.  gr  of  the  sat  solution  at  25°/4°. 


P 

G 

s 

0 
8  1 
17  85 
56  6 
88  6 
91  2 
95  2 
100 

0  0533 
0  0505 
0  0455 
0  0312 
0  0210 
0  0203 
0.0190 
0  0177 

0  7908 
0  7910 
0  7916 
0  7963 
0  7996 
0  8001 
0  8003 
0  8009 

(Herz,  Z  anorg  1908,  60.  160 ) 

Insol  in  ether  and  CS2  (Fordos  and  Ge*hs, 
A.  ch,  (3)  32.  393.) 

Very  si.  sol.  in  acetone  (Krug  and  M'El- 
roy,  J.  anal,  appl  Ch  6.  184.) 

Solubility  of  NH4C1  in  acetone +Aq  at  25°. 
A  =  cc.  acetone  in  100  cc.  acetone +Aq. 
NH4Cl=milhmols  NH4C1  in  100  cc.  of  the 
solution. 


(Herz,  Z.  anorg.  1905,  45.  263.) 
Solubility  of  NH4C1  m  glycerinefAq  at  25°. 
G=g.  glycerine  in  100  g.  glycerine  -j-Aq. 
NH4Cl==millimols  NH4C1  m  100  cc.  of  the 
solution. 


0 

13  28 
25  98 
45  36 
54  23 
83  84 
100 


NH^Cl 


585  1 
544  6 
502  9 
434  4 
403  5 
291.4 
228  4 


Sp.gr. 


1  0793 


0947 
1127 
1452 
1606 


1  2225 
1  2617 


(Herz,  I  c.) 

Insol.  in  acetone.  (Naumaun,  B.  1904,  37. 
4328.);  (Eidmann,  C  C.  1899.  II,  1014.) 

Insol.  in  anhydrous  pyridine.  Sol.  in  97% 
pyridine +Aq,  95%  pyridine +Aq  and  in  93% 
pyridine  -j- Aq.  (KahLenberg.  J.  Am.  Chem 
Soc.  1908,  30.  1107.) 

Insol.  in  CS2.  (Arctowski.  Z.  anorg.  1894, 
6.  257.) 

Very  .sol.  in  ethyl  amine.  (Shinn,  J.  phys, 
Chem.  1907,  11.  538.) 

Insol.  in  methyl  acetate.  (Naumann,  B, 
1909,  42.  3790.) 


Insol.  in  ethyl  acetate.  (Naumann,  B- 
1910,  43.  314.) 

Insol.  in  benzonitnle.  (Naumann,  B.  1914, 
47.  1370.) 

Sol  in  formic  acid.  (Zanninovich-Tessarin, 
Z.  phys  Ch.  1896,  19.  251.) 


A 

NH4Cl 

Sp  gr. 

0 

585  1 

1  0793 

10 

534  1 

1  0618 

20 

464  6 

1  0451 

30 

396  7 

1  0263 

40 

328  5 

0  99984 

46  51 

lower 

283  7 

0  97998 

to   2 

phases 

85  7J 

upper 

18  9 

0  8390 

90 

9.4 

0  8274 

Ammonium  antimony  chloride, 
SbCUNH4)3. 

Ppt.  Decomp.  by  H20  (Weinland,  B. 
1905,  38.  1085.) 

SbCl6(NH4),  SbCls,  NH4OH.  Very  deli- 
quescent; si  sol.  in  H20  with  decomp.  (Wein- 
land, B.  1901,  34.  2635.) 

Ammonium    antimonous    chloride.    NH4C1, 

SbCls. 

Deliquescent.    (Deherain,  C.  R.  52.  734.) 
2NH4C1,  SbCl8+2H2O.    Permanent  m  dry 

air;  decomp.  by  much  H20.    (Poggiale  ) 
3NH4C1,  SbCl3-h3H2O.    As  above. 


antimonic    chloride,    3NH4C1, 
(Dehe*rain,  C.  R.  52. 
ID.) 


Ammonium 
SbCl6. 

Decomp.  by  H20. 
734.) 

4NH4C1,  SbCl5.    Decomp.  by  H2O. 

See  also  Chlorantimonate,  ammonium. 

Ammonium    antimony    platinum    chloride, 

(Sb,  Pt)Cl6(NH4)2. 
Ppt.    (Weinland,  B.  1905,  38.  1084  ) 

Ammonium  antimony  tin  chloride, 

(Sb,Sn)Cl6(NH4)2. 

Ppt.    (Weinland,  B  1905,  38.  1085  ) 
Ammonium  arsenyl  chloride,  2NH4C1,  AsOCl 


(Wallace,  Phil  Mag.  (4)  16.  358  ) 
Ammonium  bismuth  chloride,  NH4C1,  2BiCl&. 
Deliquescent    (DehSrain,  C.  R.  54. 724  ) 
2NH4C1,  BiCl3.  Decomp.  by  H2O.  (Arppe.) 
Pogg.  64.  237.) 

-h2J^H*0.    (Rammelsberg.) 

3NH4Cf, Bids.  Decomp. by H20.  (Arppe) 

5NH4C1, 2BiCl3.   (Rammelsberg ) 

Ammonium    bismuth    potassium    chloride, 

2NH4C1,  Bids,  KCL 
(Dehfrain,  C  R.  64.  724.) 

Ammonium  cadmium  chloride,  NH4C1,  CdCls- 
Solubility  of  NH4C1,  CdCl*  in  H2O  at  t°. 


t° 

Pts.  by  weight  in 
100  pts  of  solution 

g.  in  100  g. 
solution 

Grams  in 
100  HaO 

W^^W 

l!l| 

»Jlfl 

Cl 

Cd 

NH4 

2.4° 
16.0 
41  2 
63.8 
105  9 

13  44 
15  07 
17  46 
19  73 
23.52 

14  26 
15  82 
18  61 
20  92 
24  70 

2  24 
2  56 
3  89 
3  34 
4  01 

29  94 
33  45 
38.96 
43  99 
52  58 

42,74 

50  26 
63.83 
78.54 
109  33 

3  25 
3.83 
4  86 
5.98 
8  30 

(Rimbach,  B.  1897,  30.  3076.) 
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2.     SI.  sol.  in  H2O,  alcohol,  and 
wood  spirit     (v.  Hauer,  W.  A.  B  13.  449  ) 
4NH4C1,  CdCl2.    Sol  in  H20     (v  Hauer.) 
Decomp.  by  H20  to  NH4C1,  CdCl2.    De- 
comp. increases  with  decrease  of  temp.    At 
3.9°  approximately  wholly  decomp.  to  NH4C1, 
CdCl2     At  113.9°  very  nearly  all  is  4NH4C1, 
Cd012.    (Rimbach,  B.  1897,  30.  3077.) 

Solubility  of  4NH4C1,  CdCl2  in  H2O  at  t°. 


3  9 

16  1 
40  2 
58  5 

112  9 

113  9 


Pts  dissolved  in  100  pts    by 
weight  of  solution 


Cd 


5  75 

6  93 
9  91 

12  50 
16  66 
16  51 


Cl 


18  17 
20  26 
23  84 
26  53 

31  79 

32  71 


NH4 


7  37 

7  97 

8  92 

9  35 

10  78 

11  30 


(Rimbach,  B.  1897,  30.  3071.) 
Sol.  without  decomp.  in  373%  HCl(d 
1.19)  and  24  8%  HCl(d  =  1.125).    (Rimbach, 
B.  1905,  38.  1569.) 

Solubility  of  4NH4Cl,CdCl24-NH4Cl  in  H20 
at  t°. 


1  0 
13.2 
40  1 
58  2 


In  100  pts.  by  wt  of  the 
solution 


Pts  by 
wt  Cd 


2  82 

2  76 

3  16 
3  51 


Pts. 

wt, 


i.  by 
;.Ci 


17  11 

18  84 
22  56 
25  21 


Pts.  by 
•wt.  NH4 


Mol. 

N; 


7.82 
8  71 

10  49 

11  72 


Composition  of 
the  solid  phase 


59  0 
74  0 
71  0 
69  0 


Mol.  % 
Tetra- 
sait 


41  0 
26.0 
29.0 
31  0 


(Rimbach,  B.  1902,  35.  1300.) 

Solubility  of  4NH4C1,  CdCl2+NH4Cl,  CdClj 
in  H2O  at  t°. 


1.1 
14  0 
40.7 
58  5 


In  100  pts  by  wt.  of  the 
solution 


Pts.  by 
wt.  Cd 


5  34 

7  12 

10  24 

12  50 


Pts.  1 
wt   < 


17  62 
19  86 
23  82 
26  53 


Pts.  by 
wt  NH4 


7  27 

7  84 

8  85 

9  35 


Composition  of 
the  solid  phase 


Mol    % 
Mono- 
salt 


49  6 
47  0 
77  0 


Mol.  % 

Tetra- 

salt 


50  4 
53  0 
23  0 


(Rimbach,  B.  1902,  35.  1300 ) 

Sol.  without  decomp.  in  50%  LiCl+Aq, 
333%    CaCl2+Aq   and   50%    MgCl2+Aq. 
(Rimbach,  B.  1905,  38.  1569,) 
Ammonium,  chloromolybdenum  chloride, 
2NH4C1,  Cl4MoaCl2+2H20. 

Decomp.  by  pure  H20;  can  be  crystallized 
from  HCl+Aq.  (Blomstrand.) 

Ammonium  chromium  chloride,  2NH4C1, 
CrCls+H20. 

Sol.  in  H20  with  decomp.  (Neumann.  A. 
244,  229 ) 

+6H20 =2NH4C1,  [CrCl2.4H20]Cl+2H20. 


Hygroscopic.     Decomp.  by  H2O  and  by 
alcohol.    (Wemland,  B.  1907,  40.  3770.) 
Ammonium  cobaltous  chloride,  NH4C1,  CoCl2 

+6H20. 

Deliquescent  in  moist  air.    Very  easily  sol. 
in  H20.    (Hautz,  A.  66.  284.) 
Ammonium    cobaltous    chloride    ammonia, 

NH4C1,  CoCl2,  NH3.    (F.  Rose  ) 
Ammonium  cuprous  chloride,  4NH4C1  Cu2Cl2. 

Decomp  in  the  air. 

4NH4C1,  3Cu2Cl2.     Decomp.  by  H20,  not 
by  alcohol     (Ritthausen,  J.  pr.  59.  369.) 

Fairly  stable  in  air.    (Wells,  Z.  anorg.  1895, 
10.  158 ) 
Ammonium  cupric  chloride, 

NH4C1,  CuCl2. 

Solubility  of  NH4C1,  CuCl2  in  absolute  alcohol 
at  25°. 


Solid  phase 


4  65  NH4C1+NH4C1, 

CuCl2 
4  74  NH4C1+NH4C1, 

CuCl2 
6  45  NH4C1,  CuCl2 


12  90 

34  92  NK 

34  50 


Solid  phase 


NH4C1,  CuCls 

NTH4Cl,CuC]8+ 
CuCl2,  C2H5OH 


(Foote  and  Walden,  J.  Am.  Ch.  Soc.  1911,  33. 
1032.) 

+2H2O.     Sol.  in  2  pts.  H20.    (Hautz,  A. 
66.  280.) 

Does  not  exist,  (Meerburg,  C  C.  1904.  II, 
1362. 

2NH4C1,  CuCl2 +2H20    Easily  sol.  in  H20, 
also  in  alcohol,  even  when  absolute.     (Cap 
and  Henry,  J  pr.  13.  184  ) 
Solubility  of  2NH4C1,  CuCl2  m  H2O  at  t°. 


g  2NH4C1, 
CuCIam 

100  g  of  the 
solution 


3  87 
5  88 

8  78 

9  97 
13  12 
15  84 
17  64 
20  12 

3 

20.46 
21.16 
2202 
2426 
25  95 
27  70 
30.47 
33  24 
36  13 
39  25 
43.36 


t° 


— 1 

—2 
—3 
— i 
—6 
—8 
—9 
—10 

"—10 
—5 
0 

+12 
20 
30 
40 
50 
60 
70 
80 


Solid  phase 


ice+2NH4Cl,  CuCl2.2HaO 
2NBUC1,  CuCl2.2H20 


(Meerburg,  Z.  anorg.  1905,  45.  8.) 
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Somewhat  sol.  in  liquid  NH3.  (Franklin 
and  Kraus,  Am.  Ch.  J.  1898,  20.  827.) 

Is  the  only  hydrate  of  2NH4C1,  CuCl2  exist- 
ing between  — 11°  and  +80°.  (Meerburg, 
C.  C.  1904.  II,  1362.) 

+3H20.    (Bourgeois,  Bull.  Soc.  1898,  (3) 


Ammonium  cupric  chloride  ammonia, 
2NH4C1,  CuCl2,  2NH8. 
Decomp.  by  H20,  less  easily  by  alcohol. 
Decomp.  by  acids.    (Ritthausen.) 

Ainmonium  indium  chloride,  2NH4C1.  InCl3 
+H20. 
Easily  sol.  in  H20.    (Meyer.) 

t° 

Per  1000  Mol.  HaO 

Mol. 
NH4C1 

Mol.  MgCh 

3  5° 
25  0 
50.0 

27  5 
42.1 
62  9 

55  7 
56  4 
59.1 

(Bilte,  Z.  anorg.  1911,  71.  170.) 

Ammonium  iodine  chloride,  NH4C1,  Ids. 

More  sol.  in  H20  than  KC1,  IC1«.  (lilhol, 
J.  Pharm.  25.  441;  Berz  J.  B.  20.  (2)  110.) 

Ammonium  iridium  inchloride. 
See  Chloriridite,  ammonium. 

Ammonium  indium  teirachloride. 
See  Chloriridate,  ammonium. 

Ammonium  iron  (ferrous)  chloride,  NH4C1, 

FeCl2. 

Easily  sol.  in  H20 ;  insol.  in  alcohol.  ( Wink- 
ler.) 

Ammonium  iron  (ferric)  chloride,  2NH4C1, 
FeCls+H20. 

Dehquescent.  Sol.  in  H2O  without  decomp. 
(Fritzsche) ;  sol.  in  3  pts.  H20  at  18.75°.  (Abl.) 

Sol.  in  H20.  (Walden,  Z.  anorg.  1894,  1. 
332.) 

Ammonium  iron  (ferric)  potassium  chloride, 

NH4C1,  FeCl3,  KC1+1KH20. 
Min.  Kremersite.    Deliquescent. 

Ammonium  lead  chloride,  NH4C1,  2PbCl2+ 
3H2O. 

Sol.  in  H20  without  decomp.  (?).  (Andre", 
C.  R.  96. 1502.) 

6NH4C1,  PbCl2+H20. 

9NH4C1,  PbCl2-flMH20. 

9NH4C1,  2PbCl2+2^H20. 

10NH4C1,  PbCl2+H20. 

11NH4C1,  2PbCl2+3^E20. 

18NH4C1,  PbCl2+4H20. 

All  these  salts  are  decomp.  by  H20.  (Andre* 
A.  ch.  (6)  3. 104.) 

Of  the  salts  prepared  by  Andre*,  only  one 
NH4C1,  2PbCl2  exists.  (Wells,  Sill.  Am.  J. 
146.  25.) 

Solubility  determinations  show  that  NH4C1, 
2PbCl2  is  the  only  double  salt  formed  at  25°. 
(Foote,  Am.  Ch.  J.  1907,  37.121.) 

NH4C1,  PbCls-PAHaO.    (Wells,  I.e.) 

'Ammonium  lead  fetfrachloride. 
See  Chloroplumbate,  ammonium. 


Ammonium  magnesium  chloride,  NH4MgCls 

+6H20=NH4C1,  MgCl2+6H20. 
Dehquescent.    Very  sol.  in  H20. 
Sol.  in  6  pts.  cold  H20.    (Fourcroy.) 

Solubility  in  NH4Cl+Aq  at  t°. 


4NH4Cl,5MgCl2+33H20.     Sol.    in   H20. 
(Berthelot  and  Andre,  A.  ch  (6)  11.  294.) 

Ammonium    manganous    chloride,    NH4C1, 
—    —       IXTT  r\ 

y$±2(j. 


Sol.  in  1}4  pts.  H20  at  ordinary  temp, 
(Hautz,  A  66.  280);  does  not  exist.  (Saund- 
ers,  Am.  Ch.  J.  14. 134.) 

2NH4C1,  MnCl2+H20.  Sol.  in  H20  (Ram- 
melsberg) ;  does  not  exist.  (Saunders.) 

+2H20.  Easily  sol.  in  H20,  but  with 
decomp.  into  NH4C1  and  MnCl2.  (Saunders.) 

Ammonium  manganic  chloride,  2NK4C1, 
MnCl8. 

Sol,  in  H20;  less  sol.  in  NH4Cl-f  Aq.  Un- 
stable. (Neuman,  M.  1894, 16.  490.) 

+H20.  Decomp.  by  H20.  Sol.  in  HC1 
apparently  without  decomp.  (Rice,  Chem. 
Soc.  1898,  73.  260.) 

Ammonium  mercuric  chloride,  2NH4C1, 
HgCl2+H20  (sal  alembroth). 

Sol.  in  0.66  pt.  H20  at  10°,  and  in  nearly 
every  proportion  of  hot  H20. 

NH4C1,  HgCl2.   EasHy  sol.  in  H20. 

+KH20.   Easily  sol.  in  H20.    (Kane.) 

2NH4C1,  3HgCl2+4H20.  Easily  sol.  in 
H2O.  (Holmes,  C.  N.  6.  351.) 

NH4C1,  2HgCl2.  Very  sol.  in  H20.  (Ray, 
Chem.  Soc.  1902,  81.  648.) 

NH4C1,  5HgCl2.  (Stromholm,  J.  pr.  1902, 
(2) '66.  441.) 

Ammonium  mercuric  sodium  chloride,  NH4C1, 

HgCl2,  4NaCl  (?). 

Sol.  in  H20.  (Kossmann,  A.  ch.  (3)  27, 
243.) 

Ammonium  molybdenum  chloride,  2NH4C1, 
MoCl8+H20. 

Very  sol.  in  H20.  Nearly  insol.  in  alcohol 
and  ether.  (Chilesotti,  C.  C.  1903.  II,  652.) 

See  also  Ammonium  chloromolybdenum 
chloride. 

Ammonium  molybdenum  chloride  iodide. 
See  Ammonium  chloromolybdenum  iodide. 
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Ammonium  molybdenyl  chloride,  2NH4C1, 

Mo02Cl2H-2H2O. 

(Weinland,  Z.  anorg.  1905,  44.  98.) 
2NH4C1,  MoOCla.    Sol  in  H20;  insol.  in 

H20  sat.  with  HC1     (Klason,  B.  1901,  34. 

149. 

Ammonium  nickel  chloride,  NHiCl,  NiCl2+ 
6H20. 

Deliquescent  in  moist  air  Easily  sol.  in 
H20.  (Hautz.) 

4NH4C1,  NiCl2+7H20  (?). 

Ammonium  osmium  tetfrachloride. 
See  Chlorosmate,  ammonium. 

Ammonium  osmium  sesgmchloride. 
See  Chlorosmite,  ammonium. 

Ammonium  osmyl  chloride,  (NH4)2Os02Cl4. 

Sol.  in  H20.  Decomp.  by  HCL  (Wintre- 
bert,  A.  oh.  1903,  (7)  28.  92.) 

Ammonium  osmyl  oxychloride, 

(NH4)2OsOsCl2. 

Very  si.  sol.  in  H20.  Sol.  in  KOH+Aq 
with  decomp.  (Wintrebert,  A.  ch.  1903,  (7) 
28.  116  ) 

Ammonium  palladium  chlorides. 

See  Chloropalladate,  ammonium  and  chloro- 
palladite,  ammonium. 

Ammonium    rhodium    ^chloride,    4NH4C1, 


Sol.  m  H20,  but  decomp.  slowly.    (Willm. 
B.  16.  3033.) 
Does  not  exist.    (Leidie,  A.  ch  (6)  17.  277.) 

Ammonium  rhodium  Inchloride. 
See  Chlororhodite,  ammonium. 

Ammonium   rhodium    chloride    ammonium 
nitrate,  Rh2Cl6,  6NH4C1,  2NE4N05. 

See  Chlororhodite  nitrate,  ammonium,. 
Ammonium  ruthenium  tfnchloride. 

See  Chlororuthenite,  ammonium. 
Ammonium  ruthenium  te/rachloride, 

See  Chlororuthenate,  ammonium. 
Ammonium  tellurium  chloride. 

See  Chlorotellurate,  ammonium. 
Ammonium  thallic  chloride,  3NH4C1,  T1C18. 

Easily  sol.  in  H20.    (Willm.) 

+2H20.    Easily  sol.  in  H2O  and  alcohol. 
(Nickles,  J.  Pharm.  (4)  1.  28.) 

Ammonium  thorium  chloride,  8NH4C1,  ThCl4 

+8H20. 
Sol.  inH20.    (Chydenius.) 

Ammonium  tin  (stannous)  chloride  (ammon- 
ium chlorostannite),  NH4C1,  SnCl2+H20. 
Decomp.  by  H20.     Resembles  K  salt 
(Richardson,  Am.  Ch.  J.  14.  93.) 


2NH4C1,  SnCl2+H20.  Sol.  in  H20,  but 
decomp.  by  boiling.  (Rammelsberg.) 

Contains  2H2O.    (Richardson ) 

4NH4C1,  SnCl2+3H20.  Decomp.  by  H20. 
(Poggiale,  C.  R.  20.  1182.) 

Does  not  exist.    (Richardson.) 

Ammonium  tin  (stannic)  chloride. 
See  Chlorostannate,  ammonium. 

Ammonium  titanium  chloride,  2NH4C1,  TiCl4 
-f2H20. 

Ppt.;  decomp  in  moist  air;  sol.  in  fuming 
HC1;  insol.  in  ether.  (Rosenheim,  Z.  anorg. 
1901,  26.  242.) 

Ammonium  titanium  chloride,  3NH4C1,  TiCl4. 
Sol.  in  H2O. 
6NH4C1,  TiCU.    Sol.inHsO.    (Rose.) 

Ammonium  tungsten  chloride,  (NH4)  3W2C19  = 

3NH4C1,  2WC15. 

Easily  sol  in  H2O.  Nearly  insol.  in  most 
organic  solvents.  (Olsson,  B  1913,  46.  577.) 

Ammonium  uranyl  chloride. 

Very  deliquescent,  and  sol.  in  H20.  (Peli- 
got) 

2NH4C1,(U02)C12+2H20.  Solution  afc  15° 
contains  in  100  g.  3.51  g.,  NH4,  40.67  g.  UO2 
and  19  15  g.  Cl,  hence  there  is  considerable 
decomp.  (Rimbach,  B.  1904,  37.  466.) 

Ammonium    vanadium    chloride,    2NH4C1. 

VC13+H20. 

Difficulty  sol.  in  H20  and  alcohol  (Stahler, 
B.  1904,  37.  4412.) 

Ammonium  zinc  chloride,  NH4C1,  ZnCl2-f 
2H2O. 

Deliquescent.  Very  sol.  in  H20.  (Hautz, 
A.  66.  287 ) 

2NH4C1,  ZnCl2.  Sol.  in  H20.  (Rammels- 
berg, Pogg.  94.  507.) 

+H20.  Deliquescent  in  moist  air.  Sol.  in 
2/s  pt.  cold  H20  with  absorption  of  heat.  Sol. 
in  0.28  pt.  hot  H20  (Golfier-Bassayre,  A. 
ch.  70.  344) ;  sol.  in  Y2  pt.  cold  H20.  (Hautz, 
A.  66.  287 ) 

3NH4C1,  ZnCl2.   Sol.inH20.    (Marignac.) 

+H20.    (Berthelot,  A.  ch.  (6)  11.  294.) 

4NH4C1,  ZnCl2.    (Deh^rain.) 

6NH4C1,  ZnCl2+2/3H20.    (Berthelot,  l.c  ) 

Ammonium  chloride  zinc  oxychloride,  2ZnCl2, 
8NH4C1,  ZnO. 

Sol.  in  a  little  H20,  but  decomp.  by  excess. 
(Andre*.) 

3ZnCl2, 10NH4C1,  ZnO.  As  above.  (Andr6, 
A.  ch.  (6)  3.  88.) 

Ammonium  chloride  antimony  fluoride, 
NH4C1,  SbF8. 

Easily  sol  in  H20.  (de  Haen,  B.  21. 901  R.) 
Ammonium  chloride  arsenic  ^noxide. 

See  Arsenite  chloride,  ammonium. 
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Ammonium  chloride  bismuth,  bromide, 
3NH4C1,  BiBr3+H20. 

Deliquescent,  decomp.  by  H>O.  (Muir, 
Chem  Soc  31.  148.) 

2NH4C1,  BiBrs-f3H2O.  Decomp.  by  H>0 
(Muir) 

5NH4C1,  2BiBr3+H20.  Decomp.  by  HoO. 
(Muir.) 

Ammonium    chloride    chromic    oxychloride, 

2NH4C1,  CrOCl3 

Decomp.  in  the  air  Sol  in  cone  HC1 
without  decomp  (Weinland,  B.  1906,  39. 
4045) 

Ammonium  chloride  cuprocupric  thiosulphate, 

2NH4C1,  Cu2O,  CuO,  3S2O2. 
See    Thiosulphate    ammonium    chloride, 
cuprocupric. 

Ammonium  chloride  lead  iodide,  3NH4C1, 
PbI2. 

Decomp.  with  H20.  (Behrens,  Pogg.  62. 
252) 

4NH4C1,  PbI2+2H2O.  Decomp.  with  H20. 
(Poggiale,  C  R.  20.  1180  ) 

Ammonium     chloride     mercuric     bromide, 

NH4C1,  HgBr2 
(Edhem-Bey,  Dissert.  1885.) 

Ammonium,  chloride  platinum  sulphite. 
See  Chloroplatosulphite,  ammonium. 

Ammonium  chloride  tin  (stannous)  bromide. 

2NH4C1,  SnBr2+H20. 
Sol  in  H2O.    (Raymann  and  Preis,  A.  223. 
323.) 

Ammonium  cfochloroiodide,  NH4C12I 

Slowly  decomp.  when  exposed  to  dry  air 
atord.  temp.  Very  sol.  in  H20.  (Chattaway, 
Chem.  Soc.  1915,  107.  107.) 

Ammonium  te^rachloroiodide,  NH4C14I. 

Decomp.  in  the  air.  (Chattaway,  Chem. 
Soc.  1915, 107.  107.) 

Ammonium  lead  chloroiodide,  NH4PbClIa+ 

2H20  and  (NH4)2PbCl2I2-{-2H2O. 
Sol.  in  KOH+Aq  and  in  strong  acids;  de- 
comp. by  H20.    (Fonzes-Diacon,  Bull.  Soc. 
1897,  (3)  17.  348.) 

Ammonium  fluoride,  NH4F, 

Abundantly  sol.  in  H20;  si.  sol.  in  alcohol. 
(Marignac,  Ann.  Min.  (5)  15.  221.) 

Insol.  in  liquid  NH8.  (Ruff  and  Geisel,  B. 
1903,  36.  8200 

Almost  insol.  in  liquid  NH3  at  50°.  (Mois- 
san,  C.  R.  1901,  133.  713.) 

Sol.  in  methyl  alcohol.  (Carrara,  Gazz, 
oh.  it.  1896,  26.  119.) 

Ammonium  hydrogen  fluoride,  NH4F,  HF. 
Deliquescent  in  moist  air.    Sol.  in  HjO. 


Ammonium  antimony  fluoride,  2NH4F,  SbF3. 

Deliquescent,  sol.  in  0      ^ 
Insol.  in  alcohol  or  ether      fFluckmger,  A. 


Deliquescent,  sol.  in  09   pt    cold  H2O. 
isol.  in  alcohol  or  ether      (Fli 
84.  248  ) 


NH4F,  4SbF3     3  pts  sol.  in  2  pts.  H2O 
(Raad  and  Hauser,  B.  1890,  23.  R.  125.) 
NH4F,  SbF5     Easily  sol.  in  H,O.    (Marig- 
nac, A.  145.  239  ) 

Ammonium  bismuth  fluoride,  2NH4F,  BiF3. 

Insol  in  H20  Rather  difficultly  sol  in 
acids.  (Helmholt,  Z  anorg.  3.  115.) 

Ammonium  cadmium  fluoride,  NH4F,  CdF2 
Insol    in  H20      Sol.  in  acids  on  boiling 
(Helmholt,  Z.  anorg.  3.  115  ) 

Ammonium  chromium  fluoride,  3NH4F, 
CrF3 

Easily  sol  m  H2O  SI  sol  in  NH4F+Aq. 
(Petersen,  J.  pr.  (2)  40.  52.) 

2NH4F,CrF3+H20.    (Wagner,  B.  19. 896  ) 

Ammonium  cobaltous  fluoride,  2NH4F,  CoF2 

+2H20. 

SI.  sol.  in  H2O.    (Wagner,  B.  19.  896.) 
Easily  sol.  in  H20.     (Helmholt,  Z.  anorg. 

3.  132.) 

Ammonium  columbyl  fluoride. 
See  Fluoxycolumbate,  ammonium. 

Ammonium  columbium  fluoride  oxyfluoride, 

3NH4F,  CbFfi,  CbOF3. 
See  Fluoxycolumbate  columbium  fluoride, 
ammonium. 

Ammonium  copper  fluoride,  2NH4F,  CuF2+ 
2H20 

Insol.  in  H20.  (Helmholt,  Z.  anorg  3. 
115.) 

Nearly  insol.  in  H2O  but  decomp.  thereby. 
(Haas,  Ch.  Z.  1908,  32.  8.) 

Ammonium  glucinum  fluoride,  2NH4F,  G1F2. 
Sol.  in  H20.  (Marignac,  A.  oh.  (4)  30.  51 ) 
Very  sol.  in  H20.  (Helmholt,  Z.  anorg.  3. 

130.) 

Ammonium  iron  (ferrous)  fluoride,  2NH4F, 

FeF2.     (Wagner,  B.  19.  896.) 
NH4F,  FeF2+2H20.    (W.) 

Ammonium  iron  (ferric)  fluoride,  2NH4F, 
FeF3. 

More  sol.  in  H20  than  the  corresponding  K 
compound.  Decomp.  by  boiling.  (Nickl&s, 
J.  Pharm.  (4)  7. 15.) 

3NH4F,  FeF8.  SI.  sol.  in  H2O.  (Marignac, 
A.  oh.  (3)  60,  306.) 

Easily  sol.  in  acids.  (Helmholt,  Z.  anorg. 
3.  124.) 

Ammonium    manganic     fluoride,     2NH4F, 

MnF4. 

More  sol.  than  the  K  salt.  (Nicklds,  C,  R 
65. 107.) 
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True  composition  is  4NH4F,  Mn2F6.  (Chris- 
tensen,  J.  pr  (2)34.41) 

See  also  Fluomanganate,  ammonium. 
Ammonium  manganyl  fluoride. 

See  Fluoxymanganate,  ammonium. 
Ammonium  molybdenum  fluoride. 

Insol  in  H20.  Sol.  in  HCl+Aq.  (Berze- 
lius.) 

See  also  Fluomolybdate,  ammonium. 
Ammonium  molybdenyl  fluoride. 

See  Fluoxymolybdate,  ammonium. 

Ammonium  nickel  fluoride,  2NH4F,  NiF2+ 

2H20. 

Sol  in  H20.    (Wagner,  B.  19,  896.) 
Easily  sol.  in  H20.    (Helmholt,  Z.  anorg.  3. 

143.) 

Ammonium  scandium  fluoride,  (NH^sScFe. 

Easily  sol.  in  H20.  Aqueous  solution  is  not 
decomp.  by  boiling.  Decomp.  by  acids. 
(R.  I.  Meyer,  Z.  anorg.  1914,  86.  275.) 

Ammonium  silicon  fluoride. 
See  Fluosilicate,  ammonium. 

Ammonium  silver  fluoride,  2NH4F,  AgF-f 
H2O. 

Not  hydroscopic.  Sol.  in  H20;  sol.  in  cone 
NH4F+Aq.  Sol.  in  alcohol.  (Grutzner, 
Arch.  Pharm.  1900,  238.  3.) 

15NH4F,  AgF+4H20.  More  deliquescent 
than  NH4F.  (Bbhm,  Dissert.  1906.) 

Ammonitun  tantalum  fluoride. 
See  Fluotantalate,  ammonium. 

Ammonium  tantalyl  fluoride. 

See  Fluoxytantalate,  ammonium. 
Ammonium  tellurium  fluoride,  NH4F,  TeF4. 

Decomp.  by  H20.  (Hdgbom,  Bull.  Soc.  (2) 
35.  60.) 

Ammonium  tin  (stannous)  fluoride,  2NH4F, 

SnF2+2H20. 
Sol.  in  H20.    (Wagner,  B.  19.  896.) 

Ammonium  tin  (stannic)  fluoride,  2NH4F, 
SnF4. 

See  Fluostannate,  ammonium. 
Ammonium  titanium  ses^mfluoride. 

See  Fltiotitanate,  ammonium. 

Ammonium  titanyl  fluoride. 
See  Fluoxypertitanate,  ammonium. 

Ammonium  tungstyl  fluoride. 

See  Fluoxytungstate,  ammonium. 
Ammonium  uranyl  fluoride. 

See  Fluoxyuranate,  ammonium. 
Ammonium  vanadium  sesqui&uoiide. 

See  Fluovanadate,  ammonium. 


Ammonium  vanadyl  fluoride. 
See  Fluoxyvanadate,  ammonium. 

Ammonium  zinc  fluoride,  2NH4F,  ZnF2. 

Sol.inH20.    (B.Wagner.) 

+2H2O.  Very  si.  sol  in  H20.  Easily  sol. 
in  dil.  acids.  (Helmholt.) 

Ammonium  zirconium  fluoride. 
See  Fluozirconate,  ammonium. 

Ammonium  fluoride  manganic  oxyfluoride, 

2NH4F,  MnOF2. 
Precipitate.    (Nicklls.) 
See  also  Fluoxymanganate,  ammonium. 

Ammonium  fluoride  molybdenum  Znoxide, 

2NH4F,  Mo03. 
Decomp.  by  H20.    (Mauro,  Gazz.  ch.  it. 

18.  120.) 

Ammonium  fluoride  tungsten  oxyfluoride. 
See  Fluoxytungstate,  ammonium. 

Ammonium  fluoride  tungsten  oxyfluoride 
ammonium  tungstate,  4NH4F,  W02F2, 
(NH4)2W04. 

See  Fluoxytungstate  tungstate,  ammonium. 
Ammonium  fluoride  vanadium  oxyfluoride. 

See  Fluoxyvanadate,  and  fluoxylivpovana- 
date,  ammonium. 

Ammonium  hydroselenide,  NH4HSe. 

Sol,  in  H20  with  decomp.  (Bineau,  A.  ch. 
(2)  67.  229.) 

Ammonium  hydrosulphide,  NH4SH. 

Sol.  in  H20  and  alcohol.  Solutions  decomp. 
on  air. 

Ammonium  hydroxide,  NH4OH. 
See  Ammonia, 

Amnaonium   irnidosulphamide, 

(S20,N8H4)NH4. 
(Hantzsch,  B.  1905,  38.  1033.) 

Ammonium  iodide,  NH4I. 

Very  deliquescent.  Sol.  in  0.60  pt.  H20. 
(Eder,  Dingl.  221.  89.) 

Sp.gr.  of  aqueous  solution  of  NH4I  &t  1S° 
containing — 

10         20         30         40          50%NH4I. 
1  0652  1  1397  1.2260  1  3260  1  4415 
(Kohlrausch,  W.  Ann.  1879. 1.) 

NHJ-fAq  containing  12.51%  NHJ  has 
sp.gr.  20°/20°«  1.0846. 

NHJ-f Aq  containing  19.19%  NHJL  has 
sp.gr.  20°/20°  =  1.1359. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 

19.  279.) 

Very  easily  sol.  in  liquid  NH8.  (Franklin, 
Am.  Ch.  J.  1898,  20.  826.) 

Very  sol,  in  liquid  NH8  at  —50°.  (Moissan, 
C.  B.  1901, 133.  713.) 
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Sol.  in  SOC12.  (Walden,  Z.  anorg.  1900, 
25.  216 ) 

Sol.  m  liquid  SO2  (\Valden.  Z.  anore 
1902,  30.  160.) 

Sol.  in  4  0  pts.  abs.  alcohol.    (Eder.  I  c.) 
"  210    "    ether.    (Eder,  Zc.) 
"    20    "    alcohol-ether  (1  :  1).  (Eder, 
Ic.) 

Sol.  in  acetone.  (Eidmann,  C.C.  1899,  II. 
1014.);  (Naumann,  B.  1904,  37.  4328.) 

Insol.  in  ethyl  acetate.  (Naumann.  B. 
1910,  43.  314.) 

SI.  sol  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Ammonium  cModide,  NH4I2 

Sol.  in  alcohol,  ether,  CS2>  and  KI+Aq; 
less  sol.  in  chloroform.  (Guthrie,  Chem.  Soc. 
(2)  1.  239.) 

Ammonium  tfniodide,  NH4I3. 

SI.  deliquescent.  Sol.  in  little  H2O,  but 
decomp.  by  much  H20.  (Johnson,  Chem. 
Soc.  33.  397.) 

Ammonium  antimony  iodide,  NH4I,  SbI3+ 
2H2O. 

Decomp.  by  H20  (Nickles,  C.  R.  51. 
1097.) 

3NH4I,  4SbI34-9H20.  Decomp.  by  H2O, 
with  separation  of  SbOI.  Sol  in  HC2H802, 
HC1,  and  H2C4H406+Aq.  Deoomp.  by  CS2. 
(Schaffer,  Pogg.  109.  611.) 

3NHJ,  SbI8+3H20.   As  above. 

4NHJ,  Sbls-f  3H20.    As  above. 

Ammonium  bismuth  iodide,  NH4I,  BiI3-{- 
H20. 

Deliquescent;  decomp.  by  H20.  (Nickl&s, 
C.  R.  51.  1097.) 

4NHJ,  BiI3+3H20.  As  above.  (Linau, 
Pogg.  111.  240.) 

2NHJ,  BiI8-i-2JiH20.  Decomp.  by  H20, 
or  MCI,  MBr,  or  MI+Aq.  (Nickles,  J.  pr. 
(2)  39.  116 ) 

Ammonium  cadmium  iodide,  2NHJ,  CdI2+ 
2H20. 

Deliquescent.    (Croft.) 

Sol.  at  15°  in  0  58  pt.  H20,  0.70  pt.  abs. 
alcohol.,  8.9  pts.  ether  (sp.  gr.  0,729),  and 
1.8  pts.  alcohol-ether  (1  :  1).  (Eder,  Dingl. 
221.  89.) 

100  pts.  of  the  solution  in  H20  contain  85.97 
pts.  of  the  salt  at  14.5°.  (Rimbach,  B.  1905, 
38.  1563.) 

NH4I,  CdI2+^H20.  Sol.  at  15°  in  0  90 
pt.  H20,  0.88  pt.  abs.  alcohol,  and  2.4  pts. 
ether  (sp.  gr.  0.729).  (Eder,  I.e.) 

+H20.  (Grossmann,  Z.  anorg.  1902,  33. 
154.) 

Ammonium  chloromolybdenum  iodide, 
2NHJ,  Cl4MoJ2+2H2O. 

Decomp.  by  H2O.  Cryst.  frpm  Hl-f  Aq. 
(Blomstrand.) 


Ammonium  cuprous  iodide,  2NH4I,  Cu2Is-l- 
H20. 

Decomp  on  the  air,  or  by  H20,  or  alcohol. 
(Sagher,  C.  R.  104.  1440,) 

•f  MH20.  Decomp.  by  E^O  with  separa- 
tion of  Cu2I2.  (Gossner,  Zeit.  Kryst.  1903,  38. 
501 ) 

Ammonium  cupric  iodide  ammonia,  2NH4L 
CuI2,2NH3+2H20. 

Insol  in  H20  or  alcohol;  si.  sol.  in  NH4OH 
+Aq. 

+6H20.  Unstable  (Sagher,  C.  R.  104. 
1440 ) 

NH4I,  2CuI2,  3NH3.  (Fleurent,  C.  R. 
1891,  113.  1047.) 

Ammonium  iridium  ^iodide,  2NH4I,  IrI2. 

Insol.  in  cold  or  hot  H20,  and  in  alcohol. 
Sol.  in  warm  dil.  acids  (Oppler.) 

Ammonium  iridium  sesqmiodide. 
See  lodiridite,  ammonium. 

Ammonium  iridium  tefraiodide. 
See  lodiridate,  ammonium. 

Ammonium  lead  iodide,  NHJ,  PbI2+2H20. 

Decomp.  by  much  H20.  (Wells,  Sill.  Am. 
J.  146.  25 ) 

4NH4I,3PbI2-f-6H20.  SI.  sol.  in  H20. 
(Mosnier,  C.  R.  1895,  120.  444.) 

Sol.  in  H20  with  decomp.  Sol.  in  strong 
KOH+Aq  and  in  strong  acids.  (Fonzes- 
Diacon,  Bull.  Soc.  1897,  (3)  17.  347.) 

Ammonium  magnesium  iodide,  NH4I,  MgI2 

+6H20. 

Very  deliquescent.  (Lerch,  J.  pr.  (2)  28. 
338.) 

Ammonium  mercuric  iodide,  NH4I,  HgI24- 
H20. 

Decomp.  into  its  constituents  by  H20. 
(Boullay,  A.  ch,  (2)  34.  345.) 

Sol.  without  decomp.  in  alcohol  and  ether. 

NHJ,  2HgI2.  Dec9mp.  by  H2O.  Sol  in 
KI+Aq.  Very  sol.  in  alcohol;  ether  and 
nitrobenzol.  (Low,  Zeit.  Kryst,  51. 138.) 

Ammonium  silver  iodide,  2NH4I,  Agl. 

Deliquescent.  Decomp.  by  H2O.  (Pog- 
giale) 

Ammonium  thallic  iodide,  NHJ,  T1I8.      * 
Sol.  in  H20.    fNickl^s,  J.  Pharm.  (4)  1. 32,) 

Ammonium  tin  (stannous)  iodide,  NHJ,  SnI2. 

Decomp.  by  small  amt.  H20  but  completely 
sol.  in  a  large  amt.  (Boullay,  A.  ch.  (2)  34, 
376.) 

+1HH2Q.    (Personne.) 

Ammonium  zinc  iodide,  2NH  J,  ZnI2. 

Extremely  deliquescent,  and  sol.  in  H2O. 
(Rammelsberg,  Pogg.  43.  665.) 


38 


AMMONIUM  IODIDE  ARSENIC  OXIDE 


NHJ,  ZnI3+4J£HaO   Hydroscopic. 
(Ephraim,  Z  anorg.  1910,  67.  384.) 

Ammonium  iodide  arsenic  Jnoxide. 
See  Arsenite  iodide,  ammonium. 

Ammonium  cobalt  nitride. 
See  Ammonium  cobalt  azoimide. 

Ammonium  ruthenium  dihydronitrosobrom- 

ide,  NO.RusHa(NHs)6Br«  2HBr. 
4>pt.    (Brizard,  A  ch.  1900,  (7)  21.  363.) 

Ammonium  ruthenium  nitrosochloride, 

3NH4C1  2HC1  NORu2H2Cl3, 
Ppt.    (Bnzard,  A  ch.  1900,  (7)  21.  354  ) 

Ammonium  ruthenium  c?ihydronitrosochlor- 

ide,  NO  Ru2H2(NH3)6Cl32HCl 
Ppt.    (Bnzard,  A.  ch.  1900,  (7)  21.  358.) 

Ammonium  peroxide,  (NH4)2O2. 

M.-pt.  —2°.  SI.  sol.  in  ether  without 
decomp.  (D'Ans,  B.  1913,  46.  3076.) 

Sol  in  alcohol;  insol  in  ether;  decomp 
slowly  in  aq.  solution.  (Melikoff,  B.  1897,  30. 
3145.) 

Ammonium  hydrogen  peroxide,  (NH4)2Os, 
Ho02. 

Decomp  at  ordinary  temp.  (Melikoff,  B. 
1898,  31.  447  ) 

+H20.  Unstable;  deliquesces  at  ordinary 
temp  ;  sol.  in  alcohol;  inaol.  in  light  petroleum. 
(Mehkoff,  B.  1898,  31.  152.) 


Ammonium  selenide, 

Sol.  in  H20  with  decomp.  (Bineau,  A.  ch 
(2)  67.  229.) 

Stable  in  the  air.  Sol.  in  H2O  ;  aq.  solution 
decomp.  slowly.  (Lenher  and  Smith,  J.  Am. 
Chem.  Soc  1898,  20.  277.) 

Ammonium  hydrogen  selenide,  NH4HSe. 
Sol.  in  H30.    (Fabre,  C.  R.  103.  269  ) 

Ammonium  wzonosulphide,  (NH4)2S. 

Decomp.  on  air.  Sol.  in  H20,  but  solution 
decomposes  rapidly. 

Very  sol.  in  Liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 


Ammonium  disulphide, 

Sol.  in  H20  with  decomp. 

Does   not   exist.    (Bloxam,    Chem.    Soc 
1895,  67.  293.) 


Ammonium  tefr-asulpaide, 

Easily  sol.  in  H20.  Cone,  solution  is  stable, 
dil.  solution  decomp.  on  air.  Easily  sol  in 
alcohol  without  decomp.,  but  solution  de- 
comp. on  the  air  more  rapidly  than  the 
aqueous  solution.  (Fritzsche,  J.  pr.  32.  313.) 

-f  }4H2O.  When  dissolved  in  H20,  it  is  at 
once  dissociated  with  deposition  of  S.  (Blox- 
am, Chem.  Soc.  1895,  67.  303.) 


Ammonium  pentasulphide,  (NBU)2S5 

Decomp  on  air.    Sol.  in  H20  with  separa- 

tion of  S     Sol   in  alcohol  without  decomp., 

but  solution  decomposes  quickly  on  standing. 

(Fntzsche,  J  pr.  32.  313.) 
Rapidly  decomp.  by  H20  with  separation 

of  S     (Bloxam,  Chem.  Soc  1895,  67.  298.) 
-f-H20     Decomp.  bv  H20  with  separation 

of  S.    (Bloxam,  Chem"  Soc.  1895,  67.  298  ) 


Ammonium  ftepfasulphide, 

More  stable  on  air,  and  less  easily  decom- 
posed by  H,0  than  (NH4)2S5. 

-HVaHjO.  Decomp.  by  H20  with  separa- 
tion of  S.  Slowly  attacked  by  dil,  HCl+Aq. 
(Bloxam,  Chem.  Soc.  1895,  67.  307.-) 


Teframmonium    Aeptasulphide, 

4H2O. 

Sol.  in  H20.  Solution  can  be  kept  for  a 
long  time  without  depositing  S.  (Bloxam, 
Chem.  Soc.  1895,  67.  298  ) 

^ammonium     enneasulpbide, 


Decomposed  by  H2O  with  separation  of  S. 
Not  attacked  by  bpiling  dil.  HCl+Aq  on 
account  of  formation  of  a  hard  crust  of  S 
on  the  crystals.  (Bloxam,  Chem.  Soc.  1895, 
67.  306.) 


TeZrammonium  ewneasulphide, 

Solution  in  H2O  deposits  'crystals  of 
(NH4)2S5  on  standing.  (Bloxam,  Chem.  Soc. 
1895,  67.  302.) 

-j-3J^H20.  Decomp.  by  H20  with  separa- 
tion of  S.  (Bloxam,  Chem.  Soc.  1895,  67. 
299.) 

Ammonium  poZysulphides. 

Cone.  NHs+Aq  dissolves  H2S  to  form 
(NH4)2S,2NH4SH.  On  dilution  more  H2S  is 
absorbed  to  form  (NH4)2S,4NH4SH,  then 
(NH4)2S,8NH4SH,  then  (NH^ISNB^SH 
and  finally  NH4SH.  (Bloxam,  Chem.  Soc. 
1895,  67.  284  ) 

Ammonium  copper  sulphide,  (NH4)2S, 
2CuS3  (?). 

Sol.  in  warm  H20,  but  decomp.  on  s  banding. 
Warm  KOH-fAq  acts  similarly;  si.  sol.  in 
NH4OH+Aq,  Na2C03+Aq,  or  absolute  al- 
cohol Insol.  in  ether.  Decomp.  by  dil.  acids. 
(Priwoznik,  B.  6.  1291.) 

Correct  formula  is  NH4CuS4,  SI.  sol.  in 
H20.  Decomp  by  cone,  and  dil.  acids. 
Easily  sol.  in  NaOH.  SI.  sol.  in  alcohol. 
(Biltz,  B.  1907,  40.  976.) 

Ammonium  gold  poZi/sulphide,  AuSsNH4. 

Ppt.  (Hofmann,  B.  1903,  36.  3092;  B. 
1904,  37.  245.) 

Ammonium  iridium  pmtadecasuljMde, 


Ppt.    (Hofmann,  B.  1904,  37.  247.) 
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Ammonium  palladium  twdecasulphide, 

PdSu(NH4)2+HH20. 
Ppt.     (Hofmann,  B.  1904,  37.  248.) 

Ammonium    platinum    pentadecasul-pihide, 
PtS16(NH4)2+2H20. 

Can  be  washed  with  C$2  without  decomp. 
Sol.  in  alcohol.  Insol.  in  ether.  (Hofmann. 
B.  1903,  36.  3091  ) 

Ammonium  stannic  sulphide. 
See  Sulphostannate,  ammonium. 

Ammonium  telluride,  NH4HTe. 

Easily  sol.  in  H20.  (Bineau,  A.  ch.  (2)  67. 
229.) 

Ammonium    sulphide    ammonia,    (NH4)2S, 

2NHS. 

Very  unstable.  (Bloxam,  Chem.  Soc.  1895, 
67.  294.) 

Ammonium    c^sulphomelid,    (NSO.ONH4)3 

(?). 
(Hantzsch  and  Stuer,  B.  1905,  38.  1039.) 

Ammonplatincfa'amine  comps. 

See  Platininamine  comps. 

Ammoncfo'sulphonic  acid,  NHs(SOsH)2. 

Known  only  in  its  salts.     (Glaus,  A.  168. 


and  is  identical  with 
(SOsH)2,  which  see. 


52  and  194.) 

Contains  2  ^at.  H  les 
imidosulphonic  acid  N 
(Raschig,  A.  241.  161.) 

AmmonJnsulphonic  acid, 

Known  only  in  its  salts.  (Claus,  A.  158. 
52  and  194.) 

Contains  2  at.  H  less,  and  is  nitrilosulphonic 
acid  N(S08H)8,  which  see.  (Raschig,  A.  241. 
161.) 


acid,  NH(SO8H)4. 

Known  only  in  its  salts.  (Claus,  A.  158. 
52  and  194.) 

Does  not  exist,  but  was  impure  nitrilosul- 
phonic acid,  which  see.  (Raschig,  A,  241. 
161.) 

Anhydroarseniotungstic  acid,  HsAsWsO^. 
See  under  Arseniotungstic  acid. 

Anhydrooxycobaltamine  chloride, 
Co2(NH8)10  [0(OH)]  C14+H20. 

Easily  sol.  in  H20,  but  decomposes  after  a 
few  minutes;  can  be  recrystallized  from  dil. 
HCl+Aq.  Precipitated  from  sat.  H20  solu- 
tion by  cone.  HCl+Aq,  or  alcohol.  (Vort- 
mann,  M.  Ch.  6.  404.) 

Co2(NH8)io(^jjJCl4.  SoLinHiO.  (Vort- 
mann.) 


Anhydrooxycobaltamine    chloride    mercuric 

chloride,  Co2(NH3)io(C102H)Cl4,  3HgCl2. 

Can  be  recryst.  from  very  dil.  hot  HCl+Aq. 

chloroplatinate,  Co2(NH3)io(C102H)Cl4, 

2PtCl4. 

Can  be  recrystalhzed  from  H20  containing 
HC1. 


-  chloronitrate, 
Co2(NH3)10Cl(O.OH)(N03)4+H20. 

Can  be  recrystalhzed  from  dil.  HCl+Aq. 

Co2(NH3)10Cl(O.OH)Cl2(NO3)2+H20. 
More  easily  sol.  in  H20  than  the  preceding 
comp. 

-  chlorosulphate', 

Co2(NH3)10Cl(0  .OH)(S04)2. 


+8H20. 
SI.  sol.  in  H20. 

-  nitrate,  Co2(NE3)io(N03)(O.OH)(NO8)4 
+H20. 

SI.  sol.  in  pure  H20  with  immediate  decomp. 
Can  be  recrystallized  from  H20  containing 
HN08. 

-  sulphate,      [Co2(NH8)100  .  OH]2(SO4)6, 
2H2S04+2H20. 

SI.  sol.  in  cold  H20.  When  crystallized 
from  dil.  H2SO4+Aq,  is  converted  into  — 

[Co2(NH8)1oO.OH]2(S04)5,H2S04+3H20, 
which  by  further  recrystallization  from  very 
dil.  H2S04+Aq  becomes  — 

[Co2(NH8)10O.OH]2(S04).6+8H20.  SI.  sol. 
ha  cold  H20.  (Vortmann.) 

Anhydrophospholuteotungstic  acid, 

HsPWsOas. 
See  under  Phosphotungstic  acid. 

Antimonic  Acid. 

AfeJantimonic  acid,  HSb03. 

Very  si.  sol.  in  H20;  sol.  in  cone  HCl+Aq; 
si.  sol.  in  dil.  HN03+Aq;  easily  sol.  in  tar- 
taric  acid+Aq;  easily  sol.  in  hot  KOH,  or 
NaOH+Aq;  completely  insol  in  NH4OH-h 
Aq.  (Fremy,  A.  ch.  (3)  23.  407.) 

SI  sol.  in  H20.  Very  si.  sol  in  KOH  and 
K2C03+Aq.  Insol.  in  NH4OH+Aq.  Insol. 
in  HN08  +H2S04.  Slowly  sol.  in  cold,  quickly 
in  hot  HCl+Aq.  SI.  sol.  in  tartanc  and 
oxalic  acid  and  in  KHC204  +  Aq.  (Senderens, 
BuU.  Soc.  1899,  (3)  21.  48.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 


Pj/roantimonic  acid, 

More  sol.  in  H20  and  acids  than 
Sol  in  cold  NH4OH,  or  KOH+Aq.  (Fremy.) 
Slowly  sol.  in  cold  H20. 

5.88  g.  Sb20s  in  1  L  H20  at  15° 
8.55  "      "     "  1  1.    "     "  25° 
21.30  "      "      "  1  1.    "     "  60° 
(Delacroix,  J.  Pharm.  1897,  6.  337-41.) 
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SI.  sol.  in  H2O.  Very  si  sol.  in  KOH  and 
K2C03-f  Aq.  Insol.  uf  NH4OH-|-Aq,  and  m 
HN03-j-H2S04.  Slowly  sol.  in  cold,  quickly 
in  hot  HCl-fAq.  SI.  sol.  in  tartaric  acid, 
oxalic  acid  and  KHC204-|-Aq.  (Senderens, 
BuU.  Soc.  1899,  (3)  21.  48  ) 

O/^/zoantimonic  acid,  H3Sb04 

81.  sol  in  H20.  Insol.  m  NH4OH-f  Aq 
Easily  sol,  in  KOH  +Aq.  (Fremy.) 

Does  not  exist.    (Raschig,  B.  18.  2745  ) 

Has,  however,  been  prepared  by  Daubrawa 
(A.  186.  110),  Conrad  (C  N  40.  198),  and 
Beilstein  and  Blaese  (Bull.  Ac.  St  Petersb. 
33.  97). 

Very  sol.  in  H20.  (Delacroix,  Bull  Soc. 
1899  (3)  21.  1049.) 

Very  si.  sol.  in  H2O,  in  KOH  and  K2C03+ 
Aq.  Slowly  sol.  in  cold,  quickly  in  hot  HC1  -j- 
Aq.  Insol.  in  NH4OH-f  Aq,  and  in  HN03  + 
H2S04.  SI.  sol.  in  tartaric  acid,  oxalic  acid 
and  KHC2O4+Aq.  (Senderens,  Bull.  Soc. 
1899,  (3)  21.  52.) 

+^H20.    (Beilstein  and  Blaese.) 

According  to  Beilstein  and  Blaese  only  one 
antimonic  acid,  H3Sb04,  exists. 

T^rantimonic  acid,  Sb205+4H20=HsSbAi. 

Slowly  sol,  in  cold  H20. 

Solution  sat.  at  t°  contains  g.  Sb205  per 
litre— 

t°  15C  25°  60°          70° 

g.  Sb20fi     5  88     8  3-8  75     21  30      53  89 

Decomp.  in  solution  by  heating  to  100°  or 
long  standing  in  the  cold  to  Sb205,  3H20. 
(Delacroix,  BuU.  Soc.  1899,  (3)  21.  1049.) 

Insol.  in  H20.  Very  si.  sol.  in  KOH  and 
KaCOsH-Aq.  Slowly  sol.  in  cold,  quickly  in 
hot  HCl-fAq.  Insol.  in  NH4OH+Aq.  Insol 
in  HNOs-f-H2S04.  SI.  sol.  in  tartaric  acid, 
oxalic  acid  and  in  KHC2O4  +  Aq.  (Senderens, 
BuU  Soc.  1899,  (3)  21.  51.) 

jET&cantiinonic  acid,  Sb205+6H2O  = 


Sol.  inH20  to  the  extent  of  22  g.  Sb20fi  perl. 

.  but  on  standing  becomes  turbid  and  a  white 

powder  is  pptd.  until  finally  only  3  g.  Sb208 

are  dissolved  per  1.     (Senderens,  BuU.  Soc. 

1899,  (3)  21.  48-49,) 

Antimonates. 

a.  Antimonates.  From  HSb03  Some  of 
the  K  and  NH4  salts  are  sol.  in  H20,  the  others 
are  slightly  sol.  or  insol. 

]8.  Pyroantvmonates.  From  H4Sb207.  As 
a  class,  insol.  in  H20,  but  decomp.  thereby  ex- 
cept in  presence  of  large  excess  of  alkali. 
(Fremy,  A.  ch.  (3)  12.  499.) 

Probably  do  not  exist.  (Beilstein  and 
Blaese.) 

Aluminum  antimonate,  A1208,  3Sb205  (?). 

Ppt.  Somewhat  sol.  in  excess  of  Al  salts 
+Aq.  Insol.  in  KiSbaOi+Aq. 

Al(Sb03)s+15H20  =AlH6(SbO4)3+12H20. 


Ppt.  (Beilstein  and  Blaese,  BuU.  Ac.  St. 
Petersb  33.  101.) 

Al(Sb03)3  +  7H20  =  AlH6(Sb04)3  +  4H20. 
Ppt.  (B.  and  B.) 

A12O8,  Sb2O5+9H20.  Ppt.  (Ebel,  B.  22. 
3043.) 

Ammonium    antimonate,    NH4Sb03+2H20, 

Insol.  in  H20. 

+2KK20.  Insol  in  H20  (Senderens, 
BuU.  Soc  "1899,  (3)  21.  56.) 

+6H2O.   See  (NH4)2H2Sb2O7-{-5H2O. 

Ammonium  pyroantimonate,  (NH4)4Sb207. 

Known  only  in  solution. 

(NH4)2H2Sb207+5H2O 

Sol.  in  H20,  but  decomp.  by  standing  or 
boiling  into  insol.  salt.  Insol.  in  alcohol. 
(Fremy,  J.  pr.  45.  215).  Composition  is 
NH4SbO3+6H20,  according  to  Raschig  (B. 
18.2743). 

Barium  antimonate,  Ba(Sb03)o. 

Ppt.  Scarcely  sol.  m  H2O.  Slowly  sol.  in 
BaCl2+Aq. 

+2H20.  Somewhat  sol.  in  H20.  Easily 
sol.  in  HCl-fAq.  (Delacroix,  BuU.  Soc. 
1899,  (3)  21.  1051.) 

+5,  or6H2O.    Ppt, 

BaSb407+5H2O.  Sol.  in  cone.  HC1.  (Dela- 
croix, BuU.  Soc.  1899,  (3)  21.  1051.) 

BaO,  3Sb206+5H20.  Insol.  in  H20.  In- 
completely sol.  in  HCL  (Delacroix,  I  c.) 

BaO,  4Sb2O5+15H20.    (Delacroix,  I.e.) 

9BaO,  10Sb205+18H2O.  Insol.  in  HC1+ 
Aq.  (Delacroix,  I.e.) 

Bismuth  antimonate,  BiSb04-f  H2O. 

Ppt  Insol.  in  H20;  sol.  in  HCl+Aq. 
(Cavazzi,  Gazz.  ch.  it.  16.  37.) 

3Bi203,  Sb206+H20.  Insol.  in  H20;  sol. 
in  HCl+Aq.  (Cavazzi.) 

2Bi2O3,  Sb2O6    As  above     (Cavazzi.) 

Cadmium  antimonate,  Cd(Sb08)2+2H20. 

Insol.  in  H20.  (Senderens,  BuU.  Soc.  1899, 
(3)  21.  56.) 

•f3^H20.  Very  sol.  in  H2O.  Sol.  in  HC1 
+Aq.  (Ebel,  Dissert.  1890.) 

+5H20.    Insol.  in  H20.    (Senderens,  I  c.) 

+ 6H2O.  Ppt.  Insol.  in  H20  (Ebel,  B. 
22.  3043  ) 

Calcium  antimonate,  Ca(SbO«)2. 

Ppt 

+5H20.   Ppt.    (Heiffter,  Pogg.  86.  418.) 

-h6H20.  Insol.  in  H2O.  (Senderens,  BuU. 
Soc.  1899,  (3)  21.  56.) 

3CaO,  2Sb206-h6H20.    Min.  Ullmamte. 

Chromic  antimonate,  CrrSb08)3+14H20. 
Ppt.    (Beilstein  and  Blaese.) 

Cobaltous  antimonate,  Co(Sb03)2+5H20. 

Insol.  in  H20.  Loses  3H20  in  the  presence 
of  H2SO4  and  passes  into  Co(Sb08)2+2H2O, 
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also  insol.  in  H20      (Senderens,  Bull.  Soc 

1899,  (3)  21.  55.) 

+6H20.    Ppt.    (Ebel,  B.  22.  3043  ) 
•f7H20.    SI  sol.  inH2O.    SI  sol.  in  boiling 

solutions  of  cobalt  salts 

+12H20.    Ppt.    (Heffter,  Pogg.  86.  448.) 

Cobaltous  hydrogen  antimonate,  CoH4(Sb04)2 

-f-H2O. 
(Gorgeul,  Ann.  Phys.  Beibl.  1897,  21. 198.) 

Cupric  antimonate,  3CuO,  2Sb2O5. 

Ppt.    (Beilstem  and  Blaese  ) 

CuCSbOa) 2.  Insol.  in  H20,  acids,  or  alkalies. 
(Berzelms.) 

•f  2H2O.  Insol.  in  H2O.  (Senderens,  Bull. 
Soc.  1899,  (3)  21.  55 ) 

+5H20     Ppt.    (Ebel,  B.  22.  3043  ) 

Insol.  in  H2O.    (Senderens,  I  c.) 

CuO,  2Sb205+9H2O.  Insol  in  H2O.  Sol. 
in  Sb206,  4H20+Aq  (Delacroix,  Bull.  Soc. 
1899,  (3)  21.  1054 ) 

2CuC,  3Sb2Ofi+10H2O.  Insol  in  H20. 
Sol.  in  NH4OH  and  in  inantimonic  acid-1-Aq. 
(Delacroix,  I.  c. 

CuO,  6Sb205+16H20.    (Delacroix,  I.e.) 

Cupric  antimonate  ammonia,  Cu(Sb03)2, 
4NH3+4H20. 

Insol  in  H20  and  NH4OH+Aq.  (Schiff, 
A.  123.  39.) 

CuSb2N3H21012  -Cu(ONH4)OH, 
2(NH4SbO3+2H2O)     (Raschig,  B.  18. 2743.) 

Cu(Sb03)2,3NH3+9H20.  ^Delacroix,  BuU 
Soc.  1901,  (3)  26.  289.) 

Glucinum  antimonate,  Gl(Sb03)2+6H20. 

Somewhat  sol  in  hot  H20.  Easily  sol.  in 
warm  HC1.  (Ebel,  Dissert.  1890.) 

Iron  (ferrous)  antimonate. 
SI.  sol.  in  H20.    (Berzelius.) 

Iron  (ferric)  antimonate. 

Insol.  in  H20     (B.) 

Fe203,  Sb206+7H2O  Ppt.  (Ebel,  B.  22. 
3043.) 

Fe203,  2Sb205+llH2O.  Ppt.  (Beilstein 
and  Blaese.) 

Fe(Sb08)3+6KH20.    Ppt.    (B.  and  B.) 

Lead  antimonate,  basic,  Pb3(SbO8)2(OH)4+ 
2H20==Pb3(Sb04)2+4H20. 

Min.   Bleinerite}  Bindheimite. 

2Pb(Sb03)2,  PbO+llH20.  Ppt.  (B.  and 
B.) 

Lead  antimonate,  Pb(Sb03)2. 
Insol.  in  H20.    Incompletely  decomp.  by 

acids.    (Berzelius.) 
Napks  Yellow.    Insol.  in  H20. 
+2H20.    Insol.  in  H20.    (Senderens,  BuU. 

Soc.  1899,  (3)  21.  57.) 

+5H20.    Ppt.     (Ebel,  B.  22.  3043.) 
+6H20.    Ppt.    (Beilstein  and  Blaese.) 
-f9H20.    Insol.  in  H2O.    (Senderens,  Z.c.) 


Lead  antimonate  chloride,  Pb(SbO3)2> 

Mm.  Nadorite.  Sol.  in  HC1,  HN03,  and 
tartanc  acid-f-Aq. 

Lithium  antimonate,  LiSbOs. 

SI.  sol.  in  cold,  sol.  in  hot  H20,  and  crys- 
tallizes on  cooling.  Much  more  sol.  than 
NaSb03 

+3H20.  Ppt.  SI.  sol  in  H20.  (Beilstein 
and  Blaese.) 

Magnesium  antimonate,  Mg(Sb03)2-f  12H;>0. 
Sol.  m  hot,  less  sol.  in  cold  H2O.  (Heffter.) 
Sol.  in  MgS04+Aq;  insol.  in  KSb03+Aq. 

(Berzelius.) 

Manganous  antimonate,  Mn(Sb03)2. 
Difficultly  sol.  in  H20. 
When  heated,  is  sol.  only  in  strong  acids 
+2H20.    Insol.  in  H20.    (Senderens,  Bull. 

Soc  1899,  (3)  21.  56.) 

+5H2O     Ppt.    (Ebel,  B.  22.  3043.) 

-f  6H20.    Insol.  m  H20.    (Senderens,  I.e.) 

-h7H20.    Ppt.    (Beilstein  and  Blaese.) 

Mercurous  antimonate. 
Insol.  in  H2O.    (Berzehus.) 

Mercuric  antimonate,  Hg(Sb03)2 
Insol.  in  H2O,  alkalies,  and  most  acids. 
SI.  attacked  by  boiling  H2S04,  and  HCl-f 

Aq. 

+2H20.    Insol.  in  H20     (Senderens,  Bull. 

Soc.  1899,  (3)  21.  55.) 

+5H2O     Insol.  in  H20.    (Senderens.) 
-f  6H20.    Ppt.    (Beilstein  and  Blaese.) 

Nickel  antimonate,  Ni(Sb08)2+2H20. 

InsoL  m  H20.  (Senderens,  Bull  Soc.  1899, 
(3)  21.  54 ) 

+5H20.    InsoL  in  H20.    (Senderens.) 

+6H20.  Ppt.  Insol.  in  H20.  (Heffter, 
Pogg.  86.  446.) 

-f  12H20.    SI.  sol.  in  H20.    (Heffter.) 

Potassium  antimonate,  KSbO3. 

Insol.  in  H20.  Sol.inwarmKOH+Aq,but 
separates  nearly  completely  on  cooling.  By 
boiling  with  H20,  or  by  standing  for  a  long 
time  with  cold  H20,  it  gradually  dissolves  as 
2KSb03+5H2a  or  K2H2Sb207+4H20,  or 
2KH2SbO4-f3H20. 

Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.  257 ) 

+H20.  Insol.  in  H20.  (Senderens,  Bull. 
Soc.  1899,  (3)  21.  57.) 

-J-1^H20  (=2KSb08-f-5HaO  of  Fremy). 
Easily  sol.  in  H20,  especially  if  warm.  Solu- 
tion is  pptd.  by  NH4Cl+Aq.  (Fremy,  A. 
ch.  (3)  12.  499.) 

+2HHaO.  100  pts.  H20  at  20°  dissolve 
2.81  pts.  anhydrous  salt;  sp.  gr.  of  solution 
sat.  at  18°  =  1.0263  Composition  is  given  as 
K2H2Sb207+4H20.  (KnorreandOlschewsky, 
B.  20.  3043.) 

.   InsoL  in  H20.   (Senderens,  Lc.) 
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Sol.  in  HoO.  (Delacroix,  J 
Pharm  1897,  (6)  6.  533  )  .  TT 

2Iv,0,  3$bo05+10H20.  SI.  sol.  in  H20. 
(Delacroix,  J.  Pharm  1897,  6.  337  ) 

4-lOHoO.    (Delacroix,  Zc.) 

Potassium  pi/roantimonate,  K4Sb207. 

Deliquescent,  decomp.  by  boiling  with.  H20 
into  KSb03-i-5H20,  by  cold  H2O  into 
K2HaSba07+6HaO.  (Fremy.) 

Does  not  exist.    (Knorre  and  Olschewsky.) 

Insol  in  liquid  NH8.  (Franklin,  Am  Ch 
J.  1898,  20.  829.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,37.3601.) 

Potassium        hydrogen        pyroantimonate, 


Insol.  in  acetone.  (Eidmann,  C  C.  1899, 
II.  1014.) 

-f  2KH20,  (Senderens,  Bull.  Soc.  1899,  (3) 
21.  57.) 

+3^H20  Very  difficultly  sol  in  hot  or 
cold  H2O  (Knorre  and  Olschewsky,  B  18. 
2358  ) 

-f  6H20.  Quite  difficultly  sol.  in  cold  H20. 
Not  precipitated  by  NH4Cl-hAq  Aqueous 
solution  gradually  decomposes.  (Fremy.) 

-f  4H20     flee  2KSbOs  -f  5H20. 

Potassium      antimonate      sulphantimonate, 

KSbOi,  K3SbS4+5H20, 
Decomp.  on  air,  and  with  cold  H20.    Sol. 
in  hot  H20.    (Rammelsberg.) 

Silver  antimonate. 

Insol.  in  H20.    (Berzelius.) 

AgSb03+3H20=AgH2Sb04+2H20.  Eas- 
ily sol.  in  NH4OH+Aq,  when  freshly  pptd 
(Beilstein  and  Blaese.) 

+1HH20.    Ppt.    (Ebel,  B.  22.  3043.) 

Silver    antimonate    ammonia,    AgH2Sb04, 
2NHS+H2O. 

(Beilstein  and  Blaese.) 

Sodium  antimonate,  NaSb03. 

Sol.  in  much  H20,  but  soon  becomes  de- 
composed into  Na2H2Sb2O7. 

+3MH2O,  composition  of  Na2H2Sb2O7-f- 
6H20,  according  to  Beilstein  and  Blaese. 

1000  pts.  H2O  dissolve  0.31  pt.  NaSb08+ 
3MH20  at  12.3° 

1000  pts.  alcohol  of  15.8%  dissolve  0.13  pt. 
NaSbOs+3^H20  at  12.3°. 

1000  pts.  alcohol  of  25.6%  dissolve  0.07  pt. 
NaSb08+3^H20  at  12.3°. 

Somewhat  more  sol.  when1  freshly  precipi- 
tated. 

Absolutely  insoL  in  glacial  H02HS02. 

Presence  of  NaOH  or  Na  salts  diminish  sol- 
ubility, while  NH4OH  or  K  salts  increase  it 


slightly.    (Beilstein  and  Blaese,  Bull,  Ac.  St. 

Petersb  33.  201  ) 

+4J£EM)     Sol.  in  H20.    (Delacroix,  Bull. 

Soc  1899,  (3)  21.  1051.) 
2Na20,  3Sb2O5+10H2O.    (Delacroix,  I  c  ) 
Na20,  3Sb205-J-  11H20.    (Delacroix,  I.  c.) 


Sodium      p2/roantimonate, 

6H20. 

Boiling  H20  dissolves  -5%- 
(Fremy  )  1000  pts  H20  diss 
(Ebel,  B.  22.  3044.)  See 


Na2H2Sb2O7+ 

pt.  of  this  salt. 
lve  2.5  pts.  salt. 
also  NaSbO3+ 


2. 
+5H20.    (Knorre  and  Olschewsky.) 

Strontium  antimonate,  Sr(Sb03)2+6H20. 

Ppt.  Less  sol.  in  H20  than  SrSO4.  (Heff- 
ter,  Pogg.  86.  418.) 

Thallous  antimonate,  TlSb03+2H20  = 

TlH2Sb04+H2O. 

Somewhat  sol.  in  H2O,  when  freshly  precipi- 
tated; insol.  when  dried.  (Beilstein  and 
Blaese.) 

Tin  (stannous)  antimonate,  2SnO,  Sb205. 

Ppt.    (Lenssen,  A  114.  113.) 

Sn(SbO5)2-h2H2O.  Attacked  with  difficulty 
by  acids  or  alkalies,  most  easily  by  hot  cone. 
H2SO4.  (Sohiff,  A  120.  55.) 

2SnO,  3Sb205+4H2O. 

SnO,  2Sb206. 

Tin  (stannic)  antimonate. 

Insol.  in  H20.    (Levol,  A.  ch.  (3)  1.  504  ) 

Uranium  antimonate,  5UO2,  3Sb2O5+15H2O. 
Ppt.    Sol.  in  hot  cone.  HCl+Aq,  and  in 
TJCls  +  Aq     (Rammelsberg  ) 

Zinc  antimonate,  Zn(Sb03)2. 

Very  slightly  sol.  in  H20  (Berzelius),  sol. 
in  solutions  of  Zn  salts 

+2H2O.    (Ebel,  Dissert  1890.) 

Insol.  in  H20.  (Senderens,  Bull.  Soc.  1899, 
(3)  21.  57.) 

+5H2O  Not  wholly  insol.  in  cold,  mod- 
erately sol.  in  hot  H20.  (Ebel,  Dissert.  1890.) 

+6H2O    Insol.  in  H20.    (Senderens.) 

Antunoniomolybdic  acid. 

Ammonium  antimoniomolybdate,  5(NH4)2O, 

4Sb205,  7Mo08+12H20. 
Readily  sol.  in  hot  H20.    (Gibbs,  Am.  Ch. 
J.  7.  392  ) 

Antrmoniotungstic  acid,  3Sb206,  4WO84- 

11H20. 

Sol.  in  H2O.  (Hallopeau,  C.  R.  1896,  123. 
1068.) 

Potassium  antimoniotungstate,  3K20,  3Sb2Os, 

4WO3+4H2O. 

Much  more  sol  in  hot  than  in  cold  H2O. 
Decomp.  by  HC1,  H2SO4  and  HN08.  (Hallo- 
peau, C.  R.  1896,  123.  1066.) 
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+16H2O  Much  more  easily  sol.  in  hot 
than  cold  H2O  Decomp  by  HC1,  H2S04, 
and  HN08  (Hallopeau,  I  c  ) 

6K20,  4Sb2O5,  12W03+25H20. 

SI.  sol.  in  H2O     (Gibbs,  Am.  Ch.  J.  7.  392.) 

Antimoniuretted  hydrogen- 
See  Antimony  hydride. 

Antimonosomolybdic  acid. 

Ammonium  antimonosomolybdate,  6(NH4)20, 

3Sb2O3,  17MoC3+21H2O. 
Insol.  in  cold  H20.    (Gibbs,  Am.  Ch.  J.  7. 
313) 

Antimonosophosphotungstic  acid. 

Potassium  antimonosophosphotungstate, 

12K20,  5Sb203,  6P2Ofi,  22W03+48H20  , 
Nearly  insol  in  cold  or  warm  HoO.    (Gibbs, 
Am.  Ch.  J.  7.  392  ) 

Antimonosotungstic  acid. 
Ammonium  anthnonosotungstate. 
Sol  in  H2O. 

Barium  anthnonosotungstate,  4BaO.  6Sb203. 

22W03+36H20. 

Precipitate;  very  si.  sol.  in  hot  H20.  (Gibbs, 
Am.  Ch.  J.  7.  313  ) 

Antimonous  acid,  HSbO2 

(Long,  J.  Am.  Chem.  Soc  1895,  17.  87.) 
+1}^H2O.    Ppt.    (Schaffner,  A.  51.  182.) 
H3Sb03.    Ppt.    (Clarke  and  Stallo,  B.  13. 

1793.) 

Does  not  exist.    (Guntz,  C,  R.  102. 1472  ) 
EUSbaOs.   When  freshly  pptd.,  is  sol  inchl. 

KOH.   and   NaOH+Aq.     Scarcely  sol   in 

NH4OH+Aq,  or  in  (NH4)2C03,  or  KHC03+ 

Aq. 
Completely  sol  in  K2C03,  and  Na2C03+ 

Aq,  especially  if  warm.   When  recently  pptd. 

is  si.  sol.  in  succimc  acid+Aq. 

Calcium  antimonite,  CaSb204  (?). 

Min.  Romeite.    Insol  m  acids. 
Cobaltous  antunonite  (?). 

SI.  sol.  in  H20.    (Berzelius.) 
Cuprous  antimonite,  Cu6(Sb03)2. 

Insol.  in  H20.  Sol.  in  acids;  most  easily  in 
cone.  HCl+Aq  (Hausmann  and  Stromeyer, 
Schw.  J.  19.  241.) 

Cupric  antinionite  (?). 

Insol.  in  H20.    (Berzelius.) 

CuSb205.    Min.  Ammiolite. 

CuSb204.  Sol.  in  HCl+Aq,  tartaric  and 
citric  acids.  (Harding,  Z.  anorg.  1899,  20. 
238.) 

Iron  (ferrous)  antimonite  (?). 

More  sol.  in  HjO  than  the  antimonate. 
(Dumas.)  ' 


Potassium  antimonite,  K20,  3Sb203 
Easily  decomp.  by  cold  H20.    Not  decomp . 

by  KOH+Aq  containing  over  20.9%  K20. 

(Conmimboeuf,  C.  R  115.  1305  ) 
+3H2O.    As  above.    (C.) 

Potassium  antimonite  iodide,  K20,  SSb203> 

2KL 

Insol.  and  not  decomp  by  cold  or  hot  HgO. 
Not  decomp.  by  acids  or  alkalies.  Aqua  regia 
decomp.  slowly.  Tartaric  acid  dissolves 
gradually.  (Gruhl,  Dissert  1897.) 

Sodium  antimonite,  NaSb02+3H20 

Difficultly  sol  in  H2O.  (Terrell,  A.  ch.  (4) 
7.  380.) 

2Na20,  3Sb203+H2O.  Decomp  by  H2O, 
but  not  by  NaOH+Aq  containing  94.3  g. 
NaOH  per  1.  (Corimimbceuf  ) 

Na20,  2Sb203.  Decomp.  by  H20  but  not 
by  NaOH+Aq  containing  1886  g.  NaOH 
per  1.  (C.) 

Na2O,  3Sb203.  Decomp.  by  H20,  but  not 
by  NaOH+Aq  containing  113.2  g.  NaOH 
per  1.  (C.) 

+2H20 = NaH2(Sb02)  3     (Terreil.) 

Antimony,  Sb. 

Does  not  decomp.  H20  Not  attacked  by 
HCl+Aq  (Berzelius);  slowly  sol.  in  cone.  HC1 
+ Aq  (Debray) ;  slowly  sol.  in  cone,  warm  HC1 
+Aq  (Troost).  Attacked  by  very  cone.  HC1 
+Aq  only  when  finely  divided  (Schutzen- 
berger,  Willm);  very  si.  attacked  by  dil.  or 
cone,  acid  (Guntz).  Not  attacked  by  boiling 
HCl+Aq  (Gmehn).  By  careful  experiments, 
pure  Sb  is  absolutely  insol  in  dil.  or  cone  ,  hot 
or  cold  HCl+Aq,  except  when  in  contact  with 
oxygen.  (Ditte  and  Metzner,  A.  ch.  (6)  29. 
8890 

Insol  in  dil.  or  cold  cone.,  but  sol.  m  hot 
cone.  H2S04  Oxidized  but  not  dissolved  by 
HN03+Aq.  Easily  and  completely  sol.  in 
aqua  regia. 

Very  slowly  attacked  by  pure  HN03  +  Aq  of 
1.51-1.42  sp.  gr.;  weaker  acid  has  no  marked 
action  whether  it  contains  NO2  or  not.  HC1 + 
HN03  has  no  action  if  dil.  or  at  low  temp.,  but 
when  even  very  dil.  and  KN02  is  added,  the 
action  will  begin.  (Millon,  A.  ch.  C3)  6.  101.) 

Not  attacked  in  10  months  by  2%  HNO* 
+Aq.  Sb  is  not  dissolved  by  HN03+Aq  of 
any  concentration,  a  white  powder  being  al- 
ways left,  which  is  insol.  in  HNO3+Aq  or 
H20.  (Montemartini,  Gazz.  ch.  it.  22.  384.) 

Insol.  in  alkalies +Aq. 

Somewhat  sol.  in  distilled  H20.  More  or 
less  sol.  in  solutions  of  acids,  alkalies  and  salts 
and  in  alcohol  and  ether.  Only  si.  sol  in  a 
mixture  of  alcohol  and  ether.  (Ruff  and  Al- 
bert, B.  1905,  38.  54.) 

Alkaline  H202  converts  Sb  into  antimonic 
acid,  but  neutral  H202  is  without  action, 
(Clark.  Ghem.  Soc.  1893,  63.  886.) 

Insol.  in  liquid  NH8.  (Gore,  Am.  Ch.  J. 
1898,  20.  826.) 
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Easily  attacked  by  pyrosulphuryl  chloride 
(Heumann  and  Kdchlin,  B.  16.  479.) 
Sb  is  sol  in  a  mixture  of  HN03  and  tartaric 
acid  or  other  polybasic  acids     (Czerwek,  Z. 
anal.  1906,  45.  507.) 
Not  attacked  by  a  mixture  of  alcohol  and 
ether.    (Cohen,  Z  phys.  Ch.  1904,  47.  12.)  t 
J'2  cc.  oleic  acid  dissolves  0  0007  g   Sb  in 
6  days     (Gates,  J.  phys.  Ch.  1911,  15.  143.) 
There  are  three  modifications 
1    Ordinary  gray  metallic. 
2.  Black  amorphous      Unstable  at   ord 
temp.    By  boiling  with  H20  is  changed  to 
metallic  Sb. 
3.  Yellow.    Very  unstable.    At  —50°  goes 
over  rapidly  into  the  ordinary  black  modifica- 
tion.   Sol.  m  CS2  at  a  little  above  —90°. 
(Stock,  B.  1903,  37.  898  ) 
Unstable  above—  90°.    (Stock,  B.  1905,  38. 
3837.) 

Antimony  arsenide,  Sb2As. 
(Descamps,  C  R.  86.  1065  ) 

Antimony  ^"bromide,  SbBrs. 
Deliquescent;  decomp.  by  H2(X 
Very  sol.  in  liquid  NH3.    (Gore,  Am.  Ch 
J.  1898,  20.  826.) 
Very  sol.  in  warm  liquid  AsBr3,  forming  a 
solution  with  sp.  gr  =3.685  at  47°.    (Retgers, 
Z.  phys.  Ch.  1893,  11.  339.) 
Sol.  in  SoCl2.    (Walden,  Z.  anorg  1900,  25. 
217.) 
Sol.  in  AlBr3.    (Isbekow,  Z   anorg.  1913, 
84.  27.) 
Easily  sol.  in  PC13  and  PBrs.    (Walden,  Z. 
anorg.  1900,  26.  211.) 
Sol.  in  alcohol  and  CS2. 
Sol  in  ether  forming  two  layers.   (Hayes,  J. 
Chem.  Soc.  1902,  24.  360  ) 
Sol.  in  acetone.    (Naumann,  B.  1904,  37. 
4328,) 

Solubility  of  SbBr3  in  organic  liquids. 
Data  in  parentheses  indicate  labile  equilib- 
rium. 

Solubility  of  SbBr3  in  organic  liquids  —  Cont. 

Solvent 

t° 

*S!      <° 
*& 

IS 

sl 

t° 

|s 
*l 

lod- 
benzene 

—28  6° 
—30  5 
—32 
—20 
—10 
0 

0 
4  0 
8  7 
13  5 
17  5 
21  7 

10° 
20 
30 
40 
50 
60 

26.3 
31  5 
37  3 
43  7 
50  7 
58  5 

70° 
SO 
90 
94 

67  0 
78  2 
91  9 
100 

Paradi- 
chlor- 
benzene 

54  5° 
51.5 
48  5 
55 

0 
6  3 

12.8 
18  7 

65° 
70 
75 
80 

29  5 
37  0 
45  6 
56  2 

85° 
90 
94 

68  9 
So  2 
100 

Paradi- 
brom- 
benzene 

88° 
•So 
SO 
75 
70 

0 
6  8 
18  0 
29  5 
41  5 

65° 
70 
75 
80 
85 

52  0 
59  1 
66  5 
74  4 
83  0 

90° 
92 
94 

91  8 
95  4 
100 

Nitro- 
benzene 

6° 
1 
—  4 
—  9 
—15 
(—17) 

0 
8  6 
17  0 
24  0 
29  7 
(31  9) 

—5° 
5 
15 
25 
35 
45 

32  3 
35  3 
38  8 

42  8 
47  4 
52  8 

55° 
65 
75 
85 
90 
94 

59  1 
66  4 
74  9 
86  0 
93  0 
100 

Metadi- 
nitro- 
benzene 

90° 
85 
80 
75 
70 
65 
60 

0 
8  1 
16  2 
24  2 
31.8 
38  5 
44  3 

55° 
50 
47  5 
50 
55 
60 
65 

49  1 
53.0 
54  4 
56  1 
58  8 
62  2 
66  2 

70° 
75 
80 
85 
90 
94 

70  8 
76.0 
81  7 
87.8 
94.2 
100 

Toluene 

—93° 
—93  5 
—70 
—50 
—30 
—10 
—  1 

0 
0  3 
1  2 
2  6 
5  2 
13  3 
22  4 

10° 
20 
30 

(!o4) 

50 
60 

28  8 
36  7 
47  5 
(54  0) 
51  5 
56  3 
62  3 

70° 
80 
85 
90 
94 

69  4 
79  4 
85  2 
92  6 
100 

Ethyl- 
benzene 

—93° 
—  $0 
-HlO 
—20 
—10 
0 

0  1 
0  4 
1  0 
2.3 
3  9 
6  4 

10° 
20 
25 
29 
40 
50 

9  8 
19  5 
28  6 
37  8 
44  6 
51  6 

60° 
70 
80 
85 
90 
94 

59  8 
67  4 
77  4 
85 
92  6 
100 

Propyl- 
benzene 

—80° 
—60 
--40 
—30 
—20 

1  A 

0  4 
1  2 
3  4 
5  5 
9  5 
17  2 
24  3 

(—  1  5°) 
(-20) 

10 
20 
30 
40 

(33  3) 
(23  3) 
25  8 
27  8 
30  5 
34  1 
38  6 

50° 
60 
70 
80 
«90 
94 

44.3 
51.5 
61.5 
73  5 
90 
100 

Solvent 

t° 

II 

t° 

4§ 

h 

t° 

II 

—  5 

Isoamyl- 
benzene 

—70° 
—50 
—40 
—30 
—20 
—17 
(—15) 

1  9 
3  6 
5  1 
7  1 
13  4 
16  4 
(19,4) 

(—13°) 
—10 
0 
10 
20 
30 
40 

*tf» 

18  2 
19  9 
22  5 
25.9 
30  3 

50° 
60 
70 
SO 
90 
94 

35.8 
43  3 
54  0 
68.5 
90 
100 

Benzene 

5  6° 
4  5 
15 
25 
35 
45 
55 

0 
1  9 
3  0 
4  3 
6  0 
8  6 
12  1 

65° 
75 
80 
85 
90 
91  5 
92  5 

17  1 
24  9 
30  7 
38  4 
48  2 
58  1 
66  6 

91  5° 
90 
85 
90 
92 
94 

73  7 
76  7 
84.9 
91  4 
94  8 
100 

(Menschutkin,  Ann.  Inst.  PoL  P.  le  Gr.  13.  1.) 

Antimony  bromide  with  MBr. 
See  Bromantimonate,  M. 
Also  below. 

Antimony  hydrogen  bromide,  SbBr6,  HBr+ 
3H20. 
Very    hygroscopic.      Decomp.    by    H2O. 
(Weinland  and  Feige,  B.  1903,  36,  256:) 
See  Af€tobromantimonic  acid. 

Chlor- 
benzene 

—45  2° 
-47 
-40 
—30 
—20 
—10 

0 
1.7 
2  2 
3  2 
4  3 
5  6 

0° 
10 
20 
30 
40 
50 

7  2 
9  2 
11  8 
15  4 
20  8 
28  1 

60° 
70 
80 
90 
94 

37.6 
50  0 
66  6 
89  6 
100 

Brom- 

benzene 

—31° 
—32 
—25 
—15 
—  5 
5 

0 
2  6 
4.4 
6  9 
9  9 
13  4 

15° 
25 
35 
45 
55 
65 

17  4 
22  2 
22  7 
34  4 
42  6 
52  6 

75° 
85 
90 
94 

65.2 
81  1 
90.0 
100 
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Antimony  caesium  bromide,  2SbBr5,  3CsBr-f- 

2H20. 

Loses  Br2  in  the  air.  (Weinland,  B.  1903, 
36.  257 ) 

Antimony  calcium  bromide,  SbBrs,  CaBr2+ 

8H20. 

Easily  decomp.  (Benedict,  Proc.  Am. 
Acad.  1895,  30.  9.) 

Antimony  glucinum  bromide,  3SbBr6,  2GlBr2 

+18H20. 

Hydroscopic.  Easily  decomp.  (Weinland, 
B.  1903,  36.  258.) 

Antimony  magnesium  bromide,  SbBr3,  MgBr2 

+8H20. 

As  Ca  salt.  (Benedict,  Proc.  Am.  Acad 
1895,  30.  9.) 

Antimony     potassium     bromide,     10SbBrs. 

23KBr+27H20. 
(Herty,  Am.  Ch.  J.  1894,  16.  496.) 

Antimony  rubidium  bromide,  2SbBrs,  3RbBr. 

Decomp.  by  H20;  can  be  recryst.  from  dil 
HBr+Aq.  (Wheeler,  Z.  anorg.  5.  258.) 

SbRb2Bre  Slowly  loses  Br2  in  the  air. 
Decomp.  by  H20.  (Weinland,  B.  1903,  36. 
259.) 

10SbBr3,  23RbBr  (?).  Cryst.  from  cone. 
HBr+Aq.  (Wheeler.) 

The  composition  assigned  to  this  salt  by 
Wheeler  (Z.  anorg.  6.  253)  is  incorrect. 
(Ephraom,  B.  1903,  36.  1817.) 

Antimony  vanadium  bromide,  SbBr8,  VBr4-f- 

7H20. 

Hydroscopic.  Decomp.  by  H20.  Sol.  in 
dil.  HC1  and  in  tartaric  acid.  (Weinland,  B. 
1903,  36.  260.) 

Antimony  bromide  potassium  chloride,  SbBr8, 
3KC1+1MH20. 

Slowly  deliquescent.    Very  sol.  in  H2O. 

Sat.  solution  contains  120.5  g.  to  100  cc. 
H20,  and  has  sp.  gr.  =  1.9. 

Decomp.  by  much  H20.  (Atkinson,  Chem. 
Soc.  43.  290.) 

Does  not  exist.  (Herty,  Am.  Ch.  J.  1894, 
16.  497.) 

See  also  Antimony  chloride  potassium 
bromide. 

Antimony  bromofluoride,  SbF6Br. 

Decomp.  by  H2O.  (Ruff,  B.  1906,  39. 
4319.) 

Antimony  tfnchloride,  SbCl8. 

Deliquescent.  Decomp.  by  H20  with  pre- 
cipitation of  SbOCl.  This  precipitation  is  pre- 
vented by  tartaric,  citric,  or  hydrochloric  acid, 
or  by  cone,  solutions  of  chlorides  of  alkalies 
and  alkaline  earths. 


Solubility  in  H20. 
100  pts.  SbCl3  sol  in  pts.  H20  at  t°. 


0° 
15° 
20° 
25° 
30° 
35° 
40° 
50° 
60° 


Pts  H20 


16  6 

12  3 

10.9 

10  1 

9  4 

8  7 

7  3 

5.2 

2  2 


(Meerburg,  Z.  anorg.  1903,  33.  299.) 

Solubility  in  HCl+Aq. 

100  mol.  H2O  dissolve  mol.  SbCl3  in  presence 

of  mol.  HC1  at  20°. 


Mol.  HC1 

Mol.  SbCb 

0 
2  4 
6  o 
8  4 
8  6 
9  8 
12  2 
29  6 

72  1-72  8 
73.0 
67.5 
67  6    ' 
66.5 
65  0 
65  3 
54  5 

(Meerburg,  Z.  anorg.  1903,  33.  304.) 
Solubility  in  HCl+Aq, 

Solid  phase 

100  mol,  H20  dissolve  at  20° 

1 

2 

3 

4 

Mol. 
SbCla 

Mol 
HC1 

Mol. 
SbOCl 

Mol. 
HC1 

SbOCl 

8.7 
8  6 

19.6 
19  8 

7  2 
7  5 
8  0 
8  9 

9.8 
16  1 
21.7 
25  0 
28.0 

6  9 
7.9 
7.4 
8.8 
8.6 

(SbOCl)x,(SbCl8)y 

37  5 
44  0 
63.7 
69.1 
66.1 
69  8 

8.7 
6.8 
6.2 
5.6 
4.6 
5.3 

32  0 
35  8 
59.5 
61  0 
62.7 

7  9 
7  9 
6  4 
6  5 
4.4 

SbCl8  and 
(SbOCl)x,(SbCl8)y 

69.3 
68  3 

4.3 
3.6 

1  &  2.  (Meerburg,  Z.  anorg.  1903,  33. 302.) 
3  &  4.     (Noodt,  Z.  anorg.  1903,  33.  302.) 

Somewhat  sol.  in  liquid  (CN)2.  (Cent- 
nerszwer,  Bull.  Soc.  1901,  (3)  28.  405.) 

Insol.  in  liquid  NH8.  (Gore,  Am.  Ch.  J. 
1898,  20.  826.) 

Easily  sol.  in  PCI8  and  PBrs.  (Walden,  Z. 
anorc.  1900,  26.  211.) 

Sol.  in  S2C12.  (Walden,  Z.  anorg.  1900,  25. 
217.) 
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Easily  sol.  in  AsBr3.     (Walden,  Z.  anors? 
1902,  29.  374.) 
Sol,  in  alcohol  without  decomp.    Very  sol 
in  hot  CS2,  but  solubility  diminishes  rapidly 
on  cooling.     (Cooke,  Proc.  Am.  Acad.  13. 
72) 
1  g.  SbCl3  is  sol  in  0.186  g.  acetone  at  18° 
Sp.  gr  of  sat.  solution  18°/4°=  2.216.    (Nau- 
mann,  B  1904,37.4332.) 
Sol.  in  ethyl  acetate.    (Naumann.  B.  1904, 
37.  3601  ) 
1  pt.  sol.  in  16.97  pts   of  ethyl  acetate  at 
18°.    Sp   gr.  of  sat.  solution  18°/4°  =  1  7968. 
(Naumann,  B.  1910,  43.  320  ) 
Sol.  in  benzonitrile.     (Naumann,  B.  1914, 
47.  1369  ) 
Sol.  in  methylal     (Eidmann,  C   C.  1899, 
II.  1014  ) 

Solubility  of  SbClg  in  organic  liquids. 
Data  in  parentheses  indicate  labile  equilib- 
rium. 

Solubility  of  SbCl3  in  organic  liquids  —  Cont. 

Solvent 

t° 

"§? 

s& 

t° 

•«§ 

*l 

t° 

o 
«<=> 

3i 

Metadi- 
mtro- 
benzene 

90° 
80 
70 
60 
40 

c$ 

(-11) 

0 
14  3 
25  3 
33  8 
45  6 
(53  6) 
(59  9) 
(62  2) 

(—10°) 

(10) 
(27  5) 
(28  5) 
27  5 
25 
(20) 
(10) 

57  7) 
62  4) 
44  5) 
50  0) 
55  0 
60  2 
(66  2) 
(73  5) 

(0°) 
20 
30 
40 
50 
60 
70 
73 

<8? 

68  8 
73  2 
78  5 
85  8 
95  2 
100 

Toluene 

—93° 
—94 
—70 
—50 
—  iO 
—30 
—20 

0 
0  5 
1  4 
3  3 
5  1 
7  2 
10 

—10° 
0 
6 
11 

W 

30 

14  4 
22  1 
28  6 
35  7 
(27  0) 
40  5 
47  6 

40° 
42  5 
40 
50 
60 
70 
73 

59  3 
66  6 
71  1 
77  1 
S3  8 
94  7 
100 

Ethyl- 
benzene 

—93° 
—50 
—30 
—10 
0 
10 
20 
30 

0  1 
0  6 
1  1 
3  6 
5  6 
9  4 
16  8 
27  2 

35° 
39 
37 
35 

(33) 
(15) 
25) 
37 

36  4 
50 
57  7 
61  8 
(65  7) 
(37  S) 
(47  5) 
66  6 

(36  8)° 
(33) 
40 
50 
60 
65 
70 
73 

(68  1) 
(65  7) 
70  3 
77  3 
85  5 
90  3 
95  6 
100 

Solvent 

t° 

1§ 
*l 

t° 

*§ 

33 

t° 

i§ 
*& 

Propyl- 
benzene 

(—70°) 
—50) 
—40) 
—30) 
—20) 
(—10) 

c^ 
W 

(0  6) 
(2  8) 
(5  2) 
(S  8) 

(25  1) 

(43  3) 
(50) 
(51  1) 

—70° 
—50 
—40 
—30 
—20 
—10 
—5 
0 
5 
7 

0  2 
1  5 
3  0 
5  5 
9  7 
16  2 
20  5 
26  2 
35  6 
41  6 

S  5° 
10 
20 
30 
40 
50 
60 
65 
70 
73 

53  2 
53  6 
56  9 
60  6 
65  5 
72 
81 
86  8 
95  1 
100 

Benzene 

5  6° 
4 
1 
10 
20 
30 
40 

0 
2  6 
7  1 
10  1 
13  1 
16  8 
21  4 

50° 
60 
70 
75 
77  5 
79 
77.5 

27  2 
34  7 
45  2 
53  1 
58  7 
66  6 
73  4 

75° 
70 
62 
67  5 
73 

78  5 
83  3 
89  3 
94  2 
100 

Chlor- 
beazene 

—45  2° 
—  i7 
—40 
—30 
—20 
—15 

0 
2  2 
3  6 
6  0 
9  0 
11  6 

—10° 
—5 
0 
(4) 
10 
20 

J14  4 

19  4 
28  1 
(41  1) 
32  5 
38  7 

30° 
40 
50 
60 
70 
73 

47.1 
56  2 
66  6 
78  7 
94  3 
100 

lao- 
amyl- 
benzene 

—80° 
—70 
—60 
—50 
—40 
(—30) 
(—25) 
(—22) 
(—20  5) 
(—22) 

3 
5  4 

8  4 
12  4 
17  9 
(27  3) 
(34  4) 
(40  7) 
(50) 
(54) 

(—45°) 
(—35) 
—25 
—15 
—5 
(0) 
(5) 
(7  5) 
(-21) 
(—10) 

(17  1) 
(22  8) 
29  3 
36  6 
45  6 
(52  3) 
(60  3) 
(66  6) 
(44  2) 
(44  9) 

0° 
10 
20 
30 
40 
50 
60 
65 
70 
73 

46  3 
48  S 
52  5 
57.3 
63  4 
71  4 
81  7 
88 
95  5 
100 

Brom- 
benzene 

—31° 
—32  5 

(—35) 
—30 

0 
3  4 

(U' 

7.6 
10  7 
14  1 
17  8 

—5° 
0 
3 

ffi 

10 
20 
30 

21  7 
26  6 
31  8 
(41  9) 
(50  0) 
36  4 
43  2 
50  S 

40° 
50 
60 
65 
70 
73 

59  2 
68  8 
80  6 
87  2 
95  0 
100 

—25 
—20 
—15 
—10 

(Menschutkin,  Ann.  Inst.  Pol.  P.-le  Gr.,  13.  1.) 

Antimony  hydrogen  tfnchloride,  2SbCl3,  HC1 
•f2H20. 
Deliquescent.    Decomp.  by  H20. 
Melts  in  crystal  H2O  at  16°.    (Engel,  C.  R. 
106.  1797.) 

Antimony  penfacblonde,  SbCls. 
Deliquesces  to  SbCl6+4H20,  which  can  be 
crystallized  out  of  a  little  H20.    Decomp.  by 
more  H20  into  Sb02CL    Sol.  in  a  large  amt. 
of  H20,  if  it  is  added  all  at  one  time.   Precipi- 
tation by  H20  is  also  hindered  by  presence  of 
tartaric,  or  hydrochloric  acid. 
+H2O.    Deliquescent.    Sol.  in  chloroform. 
(Anschutz  and  Evans,  A.  239.  285.) 
+4H20.    Insol.  in  chloroform.    (Anschutz 
and  Evans.) 

Antimony  pentacbloride  with  MCI. 
See  Chlorantimonate,  M. 
See  also  below. 

lod- 
benzene 

—28  6° 
—30 
—35) 
—40) 
-45) 
—35) 
—25) 
—15) 

0 
2  4 

(33  9) 

(~5)° 
—34  5 
—25 
—15 
—5 
(—3) 
5 
15 

(40  7) 
10  7 
16  4 
24  7 
39  1 
(47.2) 
44  5 
48  7 

25° 
35 
45 
55 
65 
70 
73 

53  9 
60  4 
67  5 
76  2 
87  4 
95  0 
100 

Paradi- 
chlor- 

beuzene 

54  5° 
50 

45 
40 

0 
6  3 
15  5 
28  0 

39  5° 
45 
50 
55 

29  5 
37  5 
46.4 
56.0 

60° 
65 
70 
73 

66  5 
78  1 
91.1 
100 

Paradi-; 
brom- 
benzene 

88° 
85 
80 
75 

70 

0 
5  9 
15  S 
25.7 
35  7 

65° 
60 
49.5 
55 
60 

45  4 
53.8 
64  9 
72  5 
79  8 

65° 
70 
73 

87  1 
95  2 
100 

Nitro- 
benzene 

go 
2 
—2 
—6 
—10 

(—18) 
—16.5 

0 
7.0 
12.1 
16  5 
20  3 
23.5 
(26  2) 
25  2 

—13  5° 
—10  5 
—7.5 
—6  5 
—6 
—6  5 
—5 
5 

27.3 
29  8 
35.2 
40  7 
50  0 
52  S 
53.0 
55.8 

15° 
25 
35 
45 
55 
65 
70 
73 

59,2 
63.0 
67  6 
72  8 
79  0 
87  2 
92.7 
100 
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Antimony   hydrogen    pentacbloride,    SbCU, 


4'A/etachlorantimonic  acid"  according  to 
Wemland  and  Schimd,  (Z  anorg.  1905,  44. 
43.) 

Very  easily  sol.  in  H20,  alcohol,  acetone 
and  glacial  acetic  acid.  Aqueous  solution 
decomp.  on  standing  with,  sepaiation  of  Sb2Os 
but  remains  clear  in  presence  of  10%  HC1 
(Weinland  and  Schmid,  Z.  anorg  1905,  44. 
43.) 

SbCls,  5HC1+10H2O.  Not  deliquescent. 
Decomp.  by  H20.  Melts  in  crystal  H20  at 
about  55°,  (Engel,  C  R.  106.  1797.) 

Antimony  antimonyl  chloride,  SbCU,  SbOCl. 
More  easily  attacked  by  H20  than  SbOCl. 
(Bemmelen,  Z.  anorg.  1903,  33.  293.) 

Antimony  antimonyl  potassium  chloride, 
SbCl3,  SbOCl,  2KC1. 

Not  deliquescent.  Immediately  decomp.  by 
hot  or  cold  H20;  sol.  in  hot  glacial  HC2H802; 
or  m  HC1,  or  tartaric  acid+Aq. 

Insol.  in  KCl+Aq,  hot  or  cold  alcohol,  CS2, 
or  hgroine.  (Benedikt,  Proc.  Am.  Acad.  29. 
217.) 

Antimony    antimanyl    rubidium     chloride, 

SbCU,  SbOCl,  2RbCl. 
Sol.  in  very  dil.  HCl+Aq.    (Wells,  Am.  J. 
Sci.  1897,  (4)  3.  463.) 

Antimony  barium  chloride,  SbCl3,  BaCl2+ 

3/2H20. 
Decomp.  by  H2O. 

Antimony  caesium  chloride,  SbCU,  6CsCl, 
*   Decomp.  by  H20.    Cryst.  from  dil.  HC1+ 
Aq.    (Godeffroy,  Arch.  Pharm.  (3)  12.  47.) 

2SbCU,  3CsCl  Decomp.  by  H20;  si.  sol. 
in  cold,  easily  in  hot  dil.  HCl+Aq.  This  is 
identical  with  the  above  salt.  (Saunders,  Am. 
Ch.  J.  14.  152  ) 

SbCl4,  2CsCl.  Sol.  in  boiling  cone.  HC1+ 
Aq  without  decomp.  (Setterberg,  Oef.  Vet. 
Akad.  1882,  6.  23.) 

SbCU,CsCl.  Cryst  from  HCl+Aq  without 
decomp.  Decomp.  by  H2O,  (Setterberg, 
Oef.  Vet.  Akad.  1882,  6.  27.) 

Antimony  calcium  chloride,  SbCU,  CaCl2+ 
8H20. 

Easily  decomp.  (Benedict,  Proc.  Am. 
Acad.  1895,  30.  9.) 

SbGl6CaSbCU.OH+9H20.  Deliquescent; 
si.  sol.  in  H20.  (Weinland,  B.  1901,  34.  2635.) 

Antimony  chromium  chloride, 

CrCU,  3SbCli+13HiO.    (Weinland.) 
should  be 

[SbCU8[Cr(OH2)6]+7H20; 
and  CrCls,  SbCls+lOHuO  should  be 

[SbCle)[6r(OH2)4Cl2]+6Hap. 

(Pfeiffer,  Z.  anorg.  1903,  36.  349.) 


Antimony  glucinum  chloride,  SbCU,  G1CU+ 
3H20. 

Very  hydroscopic  Decomp  by  H20. 
Very  easily  sol.  in  HC1.  (Ephraim,  B.  1903, 
'6.  1822.) 

+4H*0.  Ppt.  Decomp.  by  H20.  Sol. 
in  HCl."  (Ephraim,  B  1903,  36.  1822  ) 


Antimony   hydrazine    chloride, 

3N2H6C1. 

Sol.  in  cone  HCl+Aq;  decomp.  by  H20. 
(Ferratini,  C.  A.  1912,  1613.) 

Antimony  lithium  chloride,  SbCU,  2LiCl+ 
5H20. 

Hydroscopic  Decomp.  by  H2O.  Very 
easily  sol,  in  HC1  (Ephraim,  B.  1903,  36. 
182 1*) 

+6H20.  Decomp.  by  H^O;  easily  sol.  in 
HC1.  (Ephraim,  B.  1903,  36.  1822  ) 

Antimony  magnesium  chloride,  SbCls,  MgCU 
+5H20. 

Hydroscopic  Decomp.  by  H20.  Can  be 
cryst.  from  HC1  without  decomp.  (Ephraim, 
B.  1903,  36.  1823.) 

SSbCU,  MgCU.  Hygroscopic  Decomp. 
by  H20,  Very  sol.  in  HC1.  (Ephraim.) 

SbCl7MgSbCl6MgOH+17H20.  Hydro- 
scopic Sol  in  HoO  with  decomp.  (\\  emland, 
B.  1901,34.2635.) 

Antimony  nitrosyl  chloride,  SbCl5,  NOCL 
Very  deliquescent;  decomp.  by  pure  H20; 

sol.  in  H20  containing  tartaric  acid    (Weber, 

Pogg  123.  347.) 
2SbCls,  5NOC1.    Decomp.  by  H20.    (Sud- 

borough,  Chem.  Soc.  59.  661.) 

Antimony  phosphorus  chloride,  SbCls,  PC1$. 
Deliquescent.    (Weber,  Pogg.  125.  78.) 

Antimony  phosphoryl  chloride,  SbCl3,  POC1S. 
Dehquescent.    (Weber.) 

Antimony  platinum  potassium  chloride, 

(Sb,  Pt)GleKa. 
Ppt.    (Weinland,  B.  1905,  38. 1086.) 

Antimony  potassium  chloride,  SbCU,  2KC1. 

Sol.  in  H20  without  decomp.  (Jacquelain, 
A.  ch.  (2)  66. 128,) 

Not  deliquescent.  Immediately  decomp. 
by  hot  or  cold  H20.  Sol.  in  HC1,  or  tartanc 
acid+Aq.  (Benedikt,  Proc  Am.  Acad.  29. 
219  ) 

+2H20.   Very  efflorescent. 

SbCU,  3KC1.  Deliquescent.  Decomp.  by 
hotH20.  (Poggiale.) 

+2H20.    (Romams,  C.  N.  49.  273.) 

Not  obtained  by  Benedikt  (I.e.) 

10SbCL,23KCl  True  composition  of  above 
salts.  Sol  inH20.  (Herty,  Am.  Ch.  J.  1894, 

SbCls,  2KC1  is  the  only  true  compound,  all ' 
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others  being  isomorphous  mixtures.  (Jordis, 
B.  1903,  36.  2539  ) 

2SbCl4, 3KC1  Deliquescent.  Decomp.by 
H20.  (Bosek,  Chem.  Soc.  1895,  67.  516.) 

SbCl6KSbClfiKOH.  Hydroscopic.  Sol.  in 
HoO  with  decomp.  (Weinland,  B.  1901,  34. 
2635.) 

See  aho  Antimony  antimonyl  potassium 
chloride. 

Antimony  rubidium  chloride,  SbCls,  RbCl. 

Decomp  on  air  or  with  H20.  (Saunders, 
Am.  Ch.  J.  14.  162.) 

2SbCl3,RbCl+-H20.  Decomp.  on  air. 
(Wheeler,  Z.  anorg.  5.  253.) 

SbCU,  6RbCl.  Decomp.  by  H20.  (Godef- 
froy,  Arch.  Pharm.  (3)  9.  343.) 

Formula  is  10SbCl3,  23RbCl  (?).  (Saunders 
Am.  Ch.  J.  14.  159.) 

lOSbCls,  23RbCl  (?).  Decomp.  by  H20; 
sol.  in  HCl+Aq.  (Saunders.) 

Formula  is  3SbCl3,7RbCl.  (Wells  and 
Foote,  Am.  J.  Sci  1897,  (4)  3.  461 ) 

Composition  assigned  to  this  salt  by 
Saunders  (Am.  Ch.  J.  14.  155)  is  incorrect. 
(Ephraim,  B.  1903,  36. 1817 ) 

3SbCl3,  5RbCl.    As  above.    (Saunders.) 

Formula  is  2SbCl3,  3RbCl.    (Wheeler.) 

Rb2SbCl6.  Ppt.  Decomp.  by  H20.  (Wein- 
land,  B.  1905,  38.  1083.) 

Rb2SbCl6,  2RbsSbCl6.  Ppt.  Decomp.  by 
H20.  (Weinland,  B,  1901,  34.  2635.) 

Antimony  selenium  chloride,  SbCU,  SeCU. 
Deliquescent     (Weber.) 

Antimony  selenyl  chloride,  SbCls,  SeOCl2. 

Very  deliquescent.  (Weber,  Pogg.  125. 
325.) 

Antimony  sodium  chloride,  SbCl3,  3NaCl  (?). 
Decomp.  by  much  H20.    (Poggiale.) 

Antimony  sulphur  chloride,  2SbCls,  3SC12* 

Decomp.  by  H2O. 

SbCl6,  SC14.    Sol.  in  dil.  HN03+Aq. 

Mpt.  125-126°  in  an  atmos.  of  chlorine. 
Violently  decomp.  by  H2O.  (Ruff,  B.  1904, 
37.  4515.) 

Antimony  thallium  chloride,  SbCls,  3T1C1. 
Ppt.    (Ephraim,  Z.  anorg.  1909,  61.  249.) 
SbCU,  T1C1.     (Ephraim  and  Barteczko, 

Z.  anorg.  1909,  61. 251.) 
2SbCl4,  2T1C1,  TICls.    Slowly  decomp.  by 

cold  H20.     (Ephraim   and  Barteczko,   Z. 

anorg.  1909,  61.  253.) 

Antimony  inchloride  ammonia,  SbCls,  NH8. 
Not  very  deliquescent.    Decomp.  by  H20. 

Antimony    penfochloride    ammonia,    SbCl$, 


Decomp.  by  H20.    (Persoz.) 


Antimony     pentacbloride    cyanhydric    acid, 

SbOU,  3HCN. 

DeHquescent,  decomp  byH20.  (Klein,  A. 
74.  85 ) 

Antimony  pentoctiLoride  nitric  oxide,  2SbCl6, 

NO. 

Decomp.  by  H20.  (Besson,  C.  R.  108. 
1012.) 

Antimony   pe?*fa  chloride   nitrogen   peroxide, 

3SbCls,  2N02. 
Decomp.  by  H2O.    (Besson.) 

Antimony  pentacbloride  nitrogen  sulphide, 
SbCls,  N4S4. 

Easily  decomp.  (Davis,  Chem.  Soc.  1906, 
89.  1577.) 

Decomp.  by  cold  Hj^  HC1,  H2S04  and 
warm  alcohol,  also  by  boiling  with  KOH-fAq. 
Almost  insol.  in  organic  solvents.  (Wdlbling, 
Z.  anorg.  1908,  57.  283.) 

Antimony  chloride  potassium  bromide, 
SbCls,3KBr+lHH20. 

Very  deliquescent.  Decomp.  by  much 
H2O.  (Atkinson,  Chem.  Soc.  43.  289.) 

2SbCl3,3KBr+2H20.    (Atkinson.) 

SbCl3,KBr-j-H20.    (Atkinson.) 

Above  are  mixtures.  (Herty,  Am.  Ch.  J. 
1894, 16.  497.) 

See  Antimony  bromide  potassium  chloride. 

Antimony  cnlorofluoride,  SbCl3F2. 
(Swarts,  Z.  anorg.  1896,  12.  71 ) 

Antimony  fluoiodide,  SbF5I. 

Slowly  decomp.  by  H20.  (Ruff,  B.  1906, 
39.  4321.) 

(SbF6){sI.  Sol.  in  H20  with  pptn.  of  I2.* 
(Ruff,  B.  1906,  39.  4321.) 

Antimony  fnfluoride,  SbF8. 
Dehquescent.    Sol.  in  H20. 

Solubility  in  H20  at  t°. 


t° 

100  g  of  the 
solution  con- 
tain g.  SbFa 

100  g.  HaO 
contain  g.  SbFa 

0° 
20 
22.5 
25 
30 

79 
81 
81. 
83. 
84. 

37 
64 
91 
12 
93 

384.7 
444.7 
452  8 
492.4 
563  6 

(Rosenheim,  Z.  anorg.  1909,  61.  189.) 
Solubility  in  HF+Aq  at  0°. 

Normality  of  HF+Aq 

100  g.  HaO  of  the  HF  solu- 
tion dissolve  g.  SbFa 

2 
1 
0.5 

474.9 
432.5 
404.0 

(Rosenheim,  Z.  anorg,  1909,  61.  192.) 
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Solubility  of  SbF8  in  salts  +Aq  at  0°. 

Antimony  lithium  fluoride,  SbF8,  2LiF. 
Sol.  in  more  than  20  pts.  H20.    (Fluckinger, 
Pogg.  87.  245.) 
SbF3,  LiF.     Easily  sol.  in  H20.     (Stein, 
Chem.  Z.  13.  357.) 

Antimony  potassium  fluoride,  SbF8,  2KF. 
Sol.  in  less  than  2  pts  boiling,  and  in  9  pts. 
cold  H20.    Insol  in  alcohol  or  ether. 
SbF3,KF.   More  sol.  than  SbF3,2KF.  Sol. 
in  2  8  pts.  H20.    (Fluckinger,  Pogg.  87.  245.) 
SbF5,  KF.    Easily  sol.  in  H2O 
SbFe,  2KF+2H20.     Easily  sol.  in  H2O. 
(Marignac,  A.  145.  239.) 

Antimony  sodium  fluoride,  SbF8;  3NaF. 
Sol.  in  14  pts.  cold,  and  4  pts.  boiling  H20. 
Sol.  in  HF.    (Fluckinger,  Pogg.  87.  245.) 
SbF3,  NaF.    100  pts.  cold  H20  dissolve  93 
pts.    100  pts.  hot  H20  dissolve   166  pts. 
(Stein.  Wagners'  J.  B.  1887.  1160.) 
4SbF3,  NaF.    As  NH4  salt.     (Raad  and 
Hauser,  B.  1890,  23.  R.  125.) 
SbF6,  2NaF.   Easily  sol.  in  H20.    (Marig- 
nac, A.  145.  329.) 

Antimony  thallium  fluoride,  TlF,SbF8. 
Sol.  in  H20  without  decomp,    (Ephraim, 
B  1909,42.4458.) 
TlF,2SbF3.    Sol.  in  H2O  without  decomp. 
(Ephraim.) 
TlF,3SbF8.    Sol.  in  H2O  without  decomp. 
Decomp.  by  cold  cone.  H2S04.     (Ephraim.) 

Antimony  Jnfluoride  ammonia,  SbF8,  2NH8. 
SI.  sol.  in  liquid  NH8.    (Buff,  B.  1906,  39. 
4326.) 

Salt 

Normality  of 
salt  solution 

100  g.  H20  of  the 
salt  solution   dis- 
solve g   SbF3 

KC1 

1 
0  5 
0  25 
0  125 

461  8 
44S.3 
431  9 
407  3 

KBr 

1 
0  5 
0  25 
0.125 

448  7 
450  0 
455  6 
417  2 

KN03 

1 
0  5 
0  25 
0  125 

458  2 
451.9 
418  3 
401  4 

MK2S04 

1 

0  5 
0  25 

419  9 
408.5 
406  6 

HKA04 

1 

0.5 
0,25 
0  125 

465  7 
481.2 
451  3 
405  2 

K(NH4)2C204 

0  5 
0  25 
0  125 

431  9 
442  3 
433  3 

i^CJHA 

1 
0  5 
0  25 
0  125 

461  4 
430  5 
430.8 
435.2 

(Rosenheim,  Z.  anorg.  1909,  61.  192.) 

Insol.  in  liquid  NH8     (Gore,  Am.  Ch.  J. 
1898,  20.  826.) 


Antimony  pentafluoride, 
Sol.  in  H20.    (Marignac,  A.  146.  239.) 
Very  hydroscopic;  bpt.  155°.    Sol.  in  H2O 

with  hissing.    (Euff,  B.  1904,  37.  678.) 
+2H20.    (Ruff,  B.  1904,  37.  679.) 

Antimony     pentaftuoride     cfo'antimony     tri- 

fluoride,  Sb8Fnss2SbF8,  SbF*. 
Hydroscopic;  bpt.  390°,  Easily  sol.  in  H20. 
(Ruff,  B.  1904,  37.  680.) 

Antimony  pentofluoride  pentaantimony  tri~ 

fluoride,  SbFfi,  5SbF8. 
B  pt.  384°  (corr.).    (Ruff,  B.  1904,  37. 681.) 

Antimony  caesium  fluoride, 

CsF,2SbF8. 

CsF,3SbF8. 
4CsF,7SbF8. 

CsF,SbF8. 
2CsF,SbF8, 
(Wells,  Am.  J.  Sci.1 1901,  (4)  11.  451.) 


Antimony   £nfluoride   ammonium   chloride. 

SbF3,  NH4C1. 

Easily  sol.  in  H20.  (de  Haen,  B.  21.  901 
R.) 

Antimony  tfnfluoride  ammonium   sulphate. 

SbFs,  (NH4)2S04. 

More  sol.  than  K  or  Na  salt.  1  pt.  H20 
dissolves  1.4  pts.  at  24°  and  15  pts.  at  100°. 
(de  Haen,  B.  21.  902  R.) 


Antimony  fluoride  lithium  chloride, 

LiCl 
Sol.  in  H20.    (Stem,  Chem.  Z.  13.  357.) 


Antimony    penfofhiaride    nitrosyl    fluoride, 

sbF6,  NOF:  "^  , . 

Hydroscopic. --Decomp.  by  H2O.    Sol.  in 
liquid  NH8  witft  dafioim    SI.  sol.  in  NOC1, 

Z.  anorg.  11)08,  6)&3£4.)      <~  ^      ^  ,  - 

— w     , 

Antimony    frifluorwte  ''pdtasshmi    chlopde, 

SbF8,  KC1.          ?  *    '  V  •  *  r  " 
100  pts.  H20  dissolve'51>«ta,.atJ240,  and 
300  pts.  at  100°.    (de  Haen, . 
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Antimony  fnfluoride  potassium  sulphate, 
SbF8,  K2S04. 

Sol.  mEA    (deHaen.) 

2SbFj,KiS04.  Very  sol.  in  H20.  (Mayer, 
B.  1894,  27.  R  922,) 

Antimony  influoride  sodium  chloride,  SbFs, 

NaCl 

Easily  sol.  in  H20,    (de  Haen,  B.  21.  901 
R.) 
Antimony  fnfluoride  sodium  sulphate,  SbF3, 

NaiSOi. 
SoLinHtO.    (deHaen.) 

Antimony  fluoiodide,  SbF5I. 

Mpt.  80°;  slowly  decomp.  by  H20  (Ruff, 
B.  1906,  39.  4321.) 

(SbF5)2I  Mpt.  110-115°;  decomp.  by 
H20.  (Ruff.) 

Antimony  fluosulphide,  SbFsS. 

Very  hygroscopic.  Decomp.  by  H20.  Sol. 
with  decomp.  in  alcohol  Sol.  in  CC14.  (Ruff, 
B.  1906,  39,  4m) 

Antimony  gold,  Au3Sb. 

InsoL  in  equal  pts.  of  HNOj  and  tartaric 
acids  (Roessler,  Z.  anorg.  1895,  9.  72  ) 

Antimony  hydride,  SbH3. 

Scarcely  sol.  in  H20.  1000  ccm.  H20  ab- 
sorb 4.12  cc.  SbHs  at  10.5°.  Decomp.  by 
long  contact  with  H^O;  also  by  cone.  H2S04 
or  KOH+Aq.  (Jones,  Chem.  Soc.  29.  641.) 

Antimony  inhydrosdde,  Sb203,  2H20  — 
Sb20(OH)4, 

(Schaffner,  A.  51.  182.) 

Sb(OH)3.  Ppt.  (Clarke  and  StoUa,  B.  13. 
1787 ") 

Does  not  exist.    (Quota,  C  R.  102.  1472 ) 

See  Antimonous  acid  and  antimony  tri- 
oxide. 

Antimony  triiodide,  SbI3. 

Decomp.  by  H20  or  80%  alcohol  'Sol.  in 
HI+Aq;  sol.  in  boiling  CS2,  and  in  boiling 
benzene,  but  separates  out  on  cooling.  Al- 
most ineol.  ia  CHC13.  (Cooke,  Proc.  Am. 
ATead.  (2)  5.  72.) 

Easily  sol.  in  AsBa3.  (Walden,  Z.  anorg. 
1902,29,374.) 

Sol.  in  warm  AsBr3.  -  8p.  gr.  of  a  solution 
sat.  at  40°,  which  soli&nes.  at  37°,=*3.720. 
This  dissolves  furihssr  As3J,  whereby  the  mpt. 
suiks  to  31°  and  sp.  gr;  rises 'to  3.801.  By 
mmng  the  latter  solution  jrith  a  solution  of 
Asia  in  CH^,  a  liquicj'caKbe  obtained  with 
a  sp.^gr.  of  3.-70&  at  20**:  r(Retgers,  Z.  phys. 
Oh.  189SrllVS40.) 

Sol.  in  PC18.  (Beckmann,  Z.  anorg.  1906, 
51.11Q,)  .  .^ 

Sol.  in*  S0301t.  (Walden,  Z.  anorg.  1900, 
25.  215.) 


Sol.  in  SOC12  and  S2C12.    (Walden,  Z.  anorg. 

1900,25.216.)  if        n  ^rtrt 

Sol.  m  AsCl3.     (Walden,  Z.  anorg.  1900, 

25.  214 ) 

Sol.  in  SnCl4.    (Walden,  Z.  anorg.   1900, 

25  218 ) 

Sol.  in  POC13      (Walden,  Z.  anorg.  1900, 

26.  212.) 

Easily  sol.  in  PC13  and  PBrs.  (Walden, 
Z  anorg,  1900,  25.  211.) 

Partly  sol.  in,  and  partly  decomp.  by  al- 
cohol or  ether,  (M'lvor,  Chem.  Soc.  (2)  14, 

328.) 

InsoL  in  oil  of  turpentine  and  CGU. 

100  pts.  methylene  iodide  dissolve  11.3  pts. 
SbI3  at  12°;  sp.  gr.  of  solution  =  3. 453.  (Ret- 
gers,  Z.  anorg.  3.  343.) 

Sol.  in  CGH6.  (Retgers,  Z.  phys.  Ch,  1893, 
11  334 ) 

Sol  in  acetone.  (Naumann,  B.  1904,  37. 
432S.) 

Antimony  pen&nodide,  Sblg. 
Very  unstable.    (Pendleton,  C.  N.  48.  97.) 

Antimony  barium  iodide,  SbI3,  BaI2-f  9H20. 
Decomp.  by  H20     Sol.  in  HC1,  HC2HS02, 
or  H2C4H40c+Aq     CS2  dissolves  out  SbI8. 
(SchaJffer,  Pogg,  109.  611.) 

Antimony  caesium  iodide,  2SbI3,3CsI. 

SI  sol  in  HI-fAq.  Exists  in  two  distinct 
forms.  (Wells,  Am.  J.  Sci.  1901,  (4)  11.  455.) 

Antimony  potassium  iodide,   2SbI3,    3KI  + 

o~cr  r\ 

Decomp.  by  H2O.  Sol.  in  HC1,  HC2H?O2, 
or  H2C4H406-4-Aq.  CS2  dissolves  out  SbI3. 
(Sch'affer,  Pogg.  109.  611.) 

SbI3,  2KI-|-2^H2O  Decomp.  by  H20. 
(Nickles,  J.  Pharm.  (3)  39.  116.) 

Antimony  rubidium  iodide,  2SbI3,  3RbI. 

Decomp.  by  H2O.  (Wheeler,  Z.  anorg.  5. 
259.) 

Antimony    sodium  iodide,    2SbI8,    3NaIH- 
12H20. 

As  2SbI8,  3KI.    (SchsLffer,  Pogg.  109.  611.) 

Antimony  thallous  iodide,  2SbI3,  3T1I. 

Decomp.  by  H?0  and  by  HC1+ Aq,  alsc jby 
alcohol.  (Bphraim,  Z.  anorg.  1908,  58.  354.) 

Antimony  nitride,  SbN. 

Decomp.  by  heat.    (Franz  Fischer,  B.  1910, 
43. 1471.) 
Antimony  tnoxide,  SbaO*. 


not  as  insol.  as  metastanmc  acid.   Sol 
funnng  HNOS  or  H2SO4.    Inspl.  in  dil    but 
sol.  in  cone,  alkalies.,  oc  alkah  carbonates* 
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Aq.  Sol.  in  cold  NH4C1,  or  NH4N03+Aq. 
,Sol.  in  15  pts.  boiling  SbCl3  (Schneider, 
Pogg.  108.  407  ) 

Sol.  in  HC2H302)  or  H2C4H406+Aq,  and 
not  pptd.  from  these  solutions  by  H20  Eas- 
ily sol.  in  benzoic  acid  Insol.  in  pyrotartanc 
acid.  Very  sol.  in  KHC4H406+Aq.  Sol.  m 
glycerine. 

Somewhat  sol.  in  H3P04+Aq.  (Kohler, 
Dingl.  1885,  268.  520.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  826 ) 

Sol.  in  lactic  acid.  (Kretzschmar.  Ch  Z. 
1888,  12.  943.) 

Sol.  in  grape  sugar  solution  to  which 
Ca(OH)2  has  been  added.  (Vogel,  B.  1885, 
18,  R.  38.) 

Insol.  in  acetone.  (Naumann,  B  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol  in  glycerine  in  presence  of  alkalies. 
(Kohler,  Dingl.  1885,  258.  520.) 

Exists  in  a  sol.  colloidal  modification. 
(Spring,  B.  16.  1142  ) 

Min.  Valentinite,  Senarmontite. 

+H20.    See  Antimonous  acid. 

Antimony  tefroxide,  Sb2C>4. 

Insol.  in  H2O.  Slightly  attacked  by  acids; 
hot  cone.  HCl+Aq  acts  only  slightly.  (Fre- 
senius ) 

Min.  Cervantzte.    SI.  sol.  in  HCl+Aq. 

Antimony  pentoxide,  Sb206 

Insol.  in  H20.  Easily  sol  in  HCl+Aq.  SI. 
sol  in  cone.  KOH+Aq. 

"Antimonpxyd"  is  sol.  in  glycerine  in  pres- 
ence of  alkalies. 

100  g.  glycenne,  to  which  have  been  added 
10  g.  NaOH+Aq  (1:1),  dissolve  20.6  g. 
at  b.-pt.;  20  g.  NaOH+Aq  (1  : 1),  dissolve 
36  0  g.  at  b.-pt ;  40  g.  NaOH+Aq  (1  : 1), 
dissolve  68.5  g.  at  b.-pt.;  80  g  NaOH+Aq 
(1  : 1),  dissolve  93  0  g  at  b.-pt.;  120  g.  NaOH 
+Aa  (1:1),  dissolve  1192  g.  at  b-pt 
(K6hler,  Dingl  258.  520  ) 

See  also  Antimonic  acid. 

Antimony  nitrogen  pewfoxide,  2Sb2Os,  N20s. 
Not  decomp.  by  H20.     (Thomas,  C.  R. 
1895,  120.  1116.) 

Antimony  oxybromide. 
See  Antimonyl  bromide. 

Antimony  oxychloride. 
See  Antimonyl  chloride. 

Antimony  oxyfluoride. 
See  Antimonyl  fluoride. 

Antimony  oxysulphide,  Sb2OS2. 

Min.   Antimony  bknde  (kerme&ite). 

Insol.  in  H20  or  dil,  acids,  except  HCl+Aq. 
(Schneider,  Pogg.  110. 147.) 


Antimony  palladium,  Sb2Pd. 
SI.  sol.  in  equal  pts.  of  HNO3  and  tartaric 
(Roessler,  Z.  anorg  1895,  9.  69.) 

Antimony  platinum,  SbgPt. 

Insol.  in  equal  pts.  of  HNO3  and  tartaric 
acids.  (Roessler,  Z.  anorg.  1895,  9.  67.) 

Antimony  phosphide,  SbP. 

Insol.  in  benzene,  ether,  or  CS2.  (M'lvor, 
B.  6.  1362 ) 

Antimony  selenide,  SbSe. 

(Chretien,  C.  R.  1906,  142.  1341.) 

Sb3Se4.    (Chretien,  I  c.) 

Sb4Se5.    (Chretien,  Lc) 

Sb2Ses  Sol  in  KOH+Aq.  (Hof acker,  A. 
107.  6.) 

Sb2Ses.    (Hofacker.) 

Antimony  selenide,  with  M  selenide. 
See  Selenoantimonates,  M. 

Antimony  insulphide,  Sb2S3  (Kermes). 

Insol.  in  H20  and  dil  acids. 

1  1.  H20  dissolves  5.2  x  10-8  mols.  pptd. 
Sb2S3  at  18°.  (Weigel,  Z.  phys.  Ch.  1907,  58. 
294.) 

Decomp.  by  cone.  HN03  or  H2S04.  Sol 
in  cone.  HCl+Aq.  Easily  sol.  in  dil.  KOH, 
NaOH,  (NH4)2S,  and  K2S+Aq.  SI.  sol.  m 
NH4OH+Aq:  very  si.  sol  in  (NH4)2C03+ 
Aq;  insol.  in  KSH+Aq.  (Fresenius  ) 

Sol.  in  a  mixture  of  50  pts.  H2O  and  18  pts. 
HC1  (sp.  gr.  1,16)  even  when  completely  sat. 
with  H2S.  (Lang  and  Carson,  J.  Soc.  Chem. 
Ind.  1902,  21.  1018.) 

SI.  sol.  in  H2SO8+Aq.  (Guerout,  C.  R. 
1872,  75.  1276.) 

Cryst.  SbiS8  is  only  si.  soL  in  NH4OH+ 
Aq  (1  pt  in  about  2000  pts  NH3). 

,.  amorphous  Sb2S3  is  appreciably  more 
sol."(l  pt.  in  600  pts  NH3).  (Garot,  J.  pr. 
1843,  29.  83.) 

SI.  sol  in  hot  2%  Na2B407+Aq,  still  less 
sol  in  cold.  (Materne,  C.  C.  1906,  II.  557.) 

Insol.  in  NH4Cl+Aq, 

Sol.  in  14-15  pts.  pure  SbCl3.  (Schneider, 
Pogg.  108.  407 ) 

Slowly  sol.  in  H2C4H406+Aq. 

Sol.  in  boiling  Na3SbS4+Aq. 

SoL  in  hot  citric,  tartaric  and  oxalic  acids. 
SI.  sol  in  malic,  benzoic,  picric  and  pyrogallic 
acids.  Insol.  m  formic  and  acetic  acids.  Es- 
pecially easily  sol.  in  citric  and  oxalic  acids 
with  addition  of  KN08,  KN02  or  KC10*. 
(Bolton,  C.  N.  1878,  37.  86  and  99.) 

Sol.  in  ethylamine  sulphydrate+Aq. 

Min.  Stibnite.  SoL  in  cold  citric  acid+ 
Aq.  (Bolton,  C.  N.  37. 14.) 

Soluble  modification.  Sb2S3  may  be  ob- 
tained in  a  colloidal  state  in  aqueous  solution 
containing  1  pt.  Sb2S3  to  200  pts.  H2O.  This 
can  be  boiled  without  decomp.,  but  Sb2S8  is 
pptd.  by  acids  and  salts. 
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Table  of  maximum  dilution  of  solutions  of 

Antimony  sulphur  dioxide,  SbS02. 

acids  and  salts  which  cause  pptn  of  Sb2S3. 

Ppt     (Faktor,  C.  C.  1900,  1.  1211.) 

HC1      . 

.    1  :  270 

H2S04  . 

1  :  140 

Antimony  telluride,  SbTe. 

H2C204 

1  .45 

Insol  in  H2O. 

K2S04  . 
(NH4)2S04 

1  :65 
1  :  130 

Sb2Te3.     Insol.  in  H2O.     (Oppenheim,  J. 
pr.  71.  277  ) 

MgS04  . 

1  :  1720 

MnS04  . 

1  :  2060 

Antimonyl  bromide,  SbOBr. 

NaCl     . 
BaCl2    . 

1  :  135 
1  -2050 

Insol.  in  CS2.    (Cooke,  Proc.  Am.  Acad.  13. 

•\(\A   \ 

MgCl2  . 
CoCl2    . 

T^XT/^V 

1  :  5800 
1  •  2500 

±UTC.^ 

SI.  sol.  m  liquid  NH3.    (Gore,  Am.  Ch.  J. 
1898,  20.  826.) 

KNOj   . 
Fe2Cl6  . 
Ba(N03)2 

1  :  75 
1  .2500 
1  :  1250 

Sb406Br2     (M;Ivor,  C.  N.  29.  179.) 
10Sb406Br2,  SbBr3. 

K2A12(SO4)4 
(NH4)2Fe2(S04)4 
K2Cr2(SO4)4  . 
KSbOC4H4Oe 

1  :  35,000 
I  :800 
1  •  40,000 

Antimonyl  chloride. 
From  SbCl3.  SbOCl.  Insol.  in  H2O.    De- 
comp. by  boiling  with  H20;  sol.  in  HCl-fAq. 

Tnsnl    in  fl.lftohol  rvr  p.t.hp.r*  RA!    m  Hftn   (TPTm. 

(Schulze,  J.  pr.  (2)  27.  320.) 

Antimony  Znsulphide  with  M2S. 
See  Sulphantimonites,  M. 


e,  Sb2S5. 

Insol.  in  H20,  or  H2O  containing  H2S.  Sol. 
in  cone.  HCl-f-Aq.  Completely  sol.  in 
NH4OH~f  Aq;  traces  dissolve  in  (NH4)2CO3+ 
Aq.  Easily  sol.  in  KOH,  or  NaOH+Aq,  or 
in  alkali  sulphides -f  Aq.  Sol.  in  50  pts.  cold 
dil.  NH4OH-f  Aq.  (Geiger.) 

Insol  in  (NH4)2COs+Aq. 

Insol.  in  cold,  but  sol.  in  hot  alkali  carbon- 
ates-f-Ac[.  (Berzelius.) 

Insol  in  Na3SbS4-}-Aq. 

When  boiled  with  alcohol,  ether,  CS2,  oil 
of  turpentine,  etc.,  portion  of  the  S  is  dis- 
solved out.  (Berzelius ) 

CSs  dissolves  about  5%  of  the  sulphur. 
(Rammelsberg.) 

Antimony  pentasuLphide  with  M2S. 
See  Sulphantimonates,  M. 

Antimony  sulphocnloride,  SbSCls. 

Decomp.  by  moist  air  or  H2O.  (Cloez,  A. 
ch.  (3)  30.  374.) 

SbS2Cl.  Easily  attacked  by  acids;  insol.  in 
CS2.  (Ouvrard,  C.  R.  116.  1516.) 

Sb2SiCl.    (Ouvrard) 

2SbSCl,  3SbiSi.  Decomp.  by  dil.  HC1+ 
Aq.  (Schneider.) 

SbSCl,  7SbCl8.  Deliquescent;  decomp.  by 
H20.  (Schneider,  Pogg.  108.  407.) 

Antimony  sulphofluoride,  SbFfiS. 

See  Antimony  fluosulpnide. 
Antimony  sulphoiodide,  SbSI. 

Not  attacked  by  H20,  and  decomp.  only 
by  cone,  acids.  Insol.  in  CS2.  (Schneider. 
Pogg.  110.  147.) 

Sft^sle.    (Henry  and  Garot.) 

Sb2S2I&.  Sol.  in  dry  CS2.  Very  easily  de- 
comp. (Ouvrard,  C.  R.  117,  108.} 


.  ,  , 

or  C6H6.  (Sabanajew,  Zeit  Ch.  1871.  204  ) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,20.826) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Sb406Cl2  Algaroth  pouvder  Decomp.  by 
H2O.  Sol.  m  HCl+Aq  (Cooke,  Proc.  Am. 
Acad.  13.  1);  tartaric  acid+Aq.  (Schaffer, 
A.  162.  135.) 

SbeOiiCls.    (Cooke.) 

Sb8OCl22. 

Sb4106oCl28. 

From  SbCl6  SbOCl3.  Deliquescent.  De- 
composed by  H20.  Sol.inHaO.  (Daubrawa, 
A.  184.  118.) 

Does  not  exist.  (Anschiite  and  Evans,  A. 
239,  285.) 

SbsOClis.  Deh'quescent.  Insol.  in  CS2; 
easily  sol.  in  tartanc  acid+Aq.  (Williams, 
C.N.24.224.) 

Sb304Cl7.    (WiUiams.) 

Sb02Cl.   Decomp.  by  hot  H2O  into  HSbOs. 

Antimonyl  fluoride. 

From  SbF3  Sb403F6  Not  deliquescent. 
(Fluckiger,  Pogg.  87.  249.) 

Antimonyl  caesium  fluoride,  SbF4OH,  CsP. 
(Wells,  Am.  J.  Sci.  1901,  (4)  11.  456.) 

Antimonyl  sodium  fluoride,  SbOF8>  NaF-f 


Deliquescent.  Easily  sol.  in  H20.  (Marig- 
nac,  A.  145.  239.) 

Antimonyl  iodide,  Sb4OfiI2. 

Difficultly  sol.  in  solution  of  tartaric  acid 
or  tartrates.  Decomp.  by  HC1,  HNOS,  or 
H2S04+Aq.  Easily  sol.  in  alkalies,  or 
(NH4)2S-hlq. 

SbOI.  Insol.  in  CS2.  (Cooke,  Proc.  Am. 
Acad.  (2)  5.  72.) 

Antimonyl  sulphide. 
See  Antimony  oxysulphide. 
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Argon,  A. 

100  cc  H20  dissolve  4  05  cc  argon  at  13  9°. 
Critical  t. — 121 .6°  under  50  6  atmos  Bpt  — 
186  9°.  Sp  gr  19.9.  (Rayleigh,  C  N.  1895, 
71.  51-62;  299-302,  C.  C.  1895.  467.) 

Coefficient  of  absorption  in  H20  at  12°  = 
00394;  at  13  9°  =  00405.  (Ramsay,  Phil 
Trans  1895,  186.  A  225.) 

Absorption  by  H2O  at  t°. 


t° 

Coefficient  of  absorption 

0° 
10 
20 
30 
40 
50 

0  0561 
0  0438 
0  0379 
0  0348 
0  0338 
0  0343 

(Antropoff,  Roy.  Soc.  Proc.  1910,  83.  A.  480.) 

Absorption  of  argon  by  H20  at  t°  and  760 
mm.  pressure. 


t° 

Coefficient  of  absorption 

0° 

0  05780 

1 

0  05612 

5 

0  05080 

10 

0.04525 

15 

0  04099 

20 

0  -03790 

25 

0  03470 

30 

0.03256 

35 

0.03053 

40 

0.02865 

45 

0  02731 

50 

0  02567 

(Estreicher,  Z.  phys.  Ch.  1899,  31.  184.) 

1 1.  H20  at  38°  absorbs  25.7  cc.  A. 

1  1.  blood  absorbs  25.3  cc.  A.  (Regnard 
and  Schloesmg,  C.  R.  1897,  124.  303.) 

Not  absorbed  by  members  of  the  fatty 
series  of  organic  compounds;  with  members 
of  the  aromatic  series  absorption  was  ob- 
served varying  from  8%  of  the  volume  em- 
ployed for  benzene  to  1  %  for  aniline.  (Berth- 
dot,  C.  R.  1899,  129.  71.) 

Arsenamide,  As(NH2)3. 

Insol.  in  liquid  NH8.  Decomp.  by  H20. 
(Hugot,  C.  R.  1904,  139.  55.) 

Arsenic,  As. 

Unaltered  by  pure  H20.  Insol.  in  HC1+ 
Aq  if  air  is  excluded,  but  si  sol.  in  presence  of 
air.  Not  attacked  by  dil.  H2SO4+Aq.  Oxi- 
dized by  cone.  HjjSO*,  HNOS,  or  aqua  regia. 
Not  attacked  at  20°  by  HN03,  cone,  or  dSL, 
or  containing  N02;  nor  by  HNOs-f-HCl,  as 
long  as  they  do  not  act  on.  each  other;  but  if 
treated  with  the  above  mixture  in  extremely 
dilute  state,  and  a  few  drops  of  KN02+Aq 


are  added,  the  As  is  attacked  at  once.    (Mil- 
Ion,  A.  ch.  (3)  6.  101.) 

Sol  in  sea  water;  0.009  mg  per  liter  off 
Brittany;  001  to  0.09  mg.  per  liter  near 
Azores.  (Gautier,  C.  R  1903,  137.  232.) 

Insol.  in  liquid  NHS  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  m  liquid  NH3  (Hugot,  A.  ch.  1900, 
(7)21.31) 

Insol.  in  NaOH,  KOH,  or  NH4OH+Aq. 

Sol.  m  S2Br2.  (Hannay,  Chem  Soc.  (2)  11. 
823.) 

Insol  in  alcohol  and  ether. 

Sol.  in  certain  fatty  oils 

Insol.  in  methylene  iodide.  (Retgers,  Z 
anorg.  3.  343.) 

y%  ccm  oleic  acid  dissolves  0  0032  g.  As  in 
6  days.  (Gates,  J  phys  Ch  1911,  15.  143.) 

Yellow  modification.  Verv  unstable.  (Me- 
Leod,  C  N.  1894,  70.  139)" 

Fairly  stable  m  liquid   air      (Thomson, 
Chem.  Soc  1906,  90.  (2)  745.) 
100  ccm.  CS2  dissolve  at: 

46°    20°    12°    0°      —15°         —60° 

11       8       6     4     2  0-2  5    1  0  g  As. 

Less  sol.  in  benzene  and  ethyl  acetate. 
(Erdmann,  Z.  anorg.  1902,  32.  448.) 

Arsenic  acid.    See  page  59. 

Arsenic  bromide,  AsBrj. 

Decomp.  by  H20  Completely  sol.  m 
about  3  pts.  boiling  H20,  and  much  less,  in 
presence  of  HBr.  (Wallace,  Phil.  Mag.  (4) 
17.  261.) 

Sol.  in  CS2 

Sol.  in  AlBr3.  (Isbekow,  Z.  anorg.  1913, 
84.  26.) 

Easily  sol.  in  PC13  and  PBrc  (Walden, 
Z.  anorg.  1900,  25.  211.) 

Sol.  in  S2Clo.  (Walden,  Z.  anorg.  1900, 
25.  217.) 

Arsenic  csesitun  bromide,  2AsBr3,  3CsBr. 

Decomp.  by  HsO;  can  be  recryst.  from 
cone.  HBr-fAq.  (Wheeler,  Z.  anorg  4.  451.) 

Arsenic  rubidium  bromide,  2AsBr8,  3RbCL 
As  the  corresponding  Cs  comp. 

Arsenic  bromide  ammonia,  AsBr8,  3NHS. 

Decomp.  by  H20.  (Besson,  C.  R.  110. 
1258.) 

Arsenic  bromide  copper,  2AsBr3,7Cu. 

Stable  toward  hot  HS0.  Decomp.  by  IvOH. 
(Hilpert  andHerrman,  B.  1913,  46.  2224.) 

Arsenic  bromide  silver,  AsBrs,  3Ag. 

Scarcely  decomp.  by  cold  H20.  (Hilpert 
and  Heirmann.) 

Arsenic  chloride,  AsCls. 

Miscible  with  little  H2O,  and  with  alcohol, 
ether,  and  volatile  oils,  Decomp.  by  much 
H2O,  or  by  boiling.  (Gmelin.) 
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Miscible  with  oil  of  turpentine,  and  with 
olive  oil.  Somewhat  sol.  in  HCl+Aq. 

Easily  sol.  in  PC13  and  PBr3.  (Walden 
Z.  anorg.  1900,  25.  211  ) 

Sol.  in  liquid  CN.  (Centnerszwer,  J.  russ 
phys  Ges.  1901,  33.  545.) 

Sol.  in  S2C1>.  (Walden,  Z  anorg  1900,  25 
217) 

Arsenic  penta chloride,  AsCls. 

Fumes  in  the  air  with  evolution  of  hydro- 
gen chloride.  Readily  sol.  in  CS2,  and  ab- 
solute ether  cooled  to  — 30°.  (Baskerville, 
J.  Am.  Chem.  Soc.  1902,  24.  1070  ) 

Arsenic  caesium  chloride,  SAsCls,  SCsCl. 

Decomp.  by  H2O.  100  pts.  HCl+Aq  (1.2 
sp.  gr.)  dissolve  0.429  pt.  salt.  (Wheeler, 
Z.  anorg  4.  451.) 

Arsenic  iridium  phosphorus  chloride. 

See  Iridiuin  phosphorus  chloride  arsenic 
chloride. 

Arsenic  rubidium  chloride,  2AsCls,  SRbCl. 

Decomp.  by  H20.  100  pts.  HCl+Aq  (sp. 
gr.  1.2)  dissolve  2.935  pts  salt.  (Wheeler,  Z 
anorg.  4.  451.) 

Arsenic  sulphur  chloride,  2AsCl3,  3SC12. 

Decomp.  by  H20.    (Rose.) 

Above  compound  is  a  mixture.  (Nilson, 
C.  N,  81.  81.) 

Arsenic  chloride  ammonia,  2AsCl3,  7NHs. 

Decomp.  by  cold  H20,  with  evolution  of 
NHg.  From  the  solution  crystallizes  As4Cl2 
NoHioOs. 

Sol.  in  alcohol  without  decomp.  (Rose, 
Pogg.  52.  62.) 

Composition  is  AsCls,  4NHs.  (Besson, 
C.  R.  110. 1258.) 

Arsenic  chloride  copper,  2AsCl3,7Cu. 

Somewhat  decomp.  by  H20.  Decomp.  by 
KOH,  or  hot  HCL  (Hilpert  and  Herrman, 
B  1913,46.2224.) 

Arsenic  chloride  silver,  2AsCls,  7Ag. 

H20,  NH4OH  and  KOH  split  off  Ag.  (Hil- 
pert and  Herrmann.) 

Arsenic  tfnfluoride,  AsF3. 

Sol.  in  H20  with  evolution  of  heat  and  de- 
composition. (BerzeliusO 

Easily  sol.  in  benzene.  (Moissan,  C.  R. 
99.  874 ) 

Miscible  with  alcohol  and  ether.  (M'lvor, 
C.  N.  30. 169.) 

Arsenic  pentafluoride,  AsF5- 

Sol.  in  H20,  alkalies +Aq  and  liquid  AsF8 
with  evolution  of  heat.  Absorbed  by  ether, 
alcohol  and  benzene  with  evolution  of  heat. 
(Ruff,  B.  1906,  39,  67.) 


Arsenic    potassium    fluoride,    AsF5,    KF+ 


AsF5,  2KF+H20 

AsF5,  AsOFs,  4KF+3H20.  (Mangnac,  A. 
145.  237.) 

Arsenic  fluoride  ammonia,  2AsF8,  5NH3. 

Easily  decomp.  by  H20.  (Besson,  C.  R. 
110.  1258.) 

Arsenic  pentafLnoride  nitrosyl  fluoride,  AsF5,. 

NOF. 

Decomp.  by  H20,  fuming  HC1,  NaOH+Aq,, 
dry  ether  and  diy  alcohol  with  evolution  of 
NO.  Sol.  in  cone.  HNOS,  hot  cone.  H2S04, 
boiling  NOC1  and  AsF8.  InsoL  in  CC14  and 
CS2.  (Ruff,  Z.  anorg.  1908,  58.  327.) 


Arsenic    tfnfluoride    sulphur 

2AsF3,  SC14. 

Very  hydroscopic.  Decomp.  by  H20  and 
NaOH  Decomp.  by  thionyl  chloride,  CCU,. 
CS2,  abs.  alcohol  and  ether.  Decomp.  by 
hgroin,  benzene  and  toluene.  (Ruff,  B.  1904, 
37.  4520.) 

Arsenic  hydride,  AsHs. 

SI.  sol.  in  H2O  and  alkali  hydrates  +Aq, 
with  subsequent  decomposition.  H20  ab- 
sorbs Vs  vol.  AsH3.  Decomp.  by  cone,  acids. 
Absorbed  rapidly  by  oil  of  turpentine,  slightly 
by  fixed  oils,  and  not  at  all  by  alcohol,  ether, 
orKOH+Aq.  (Gmelin) 

Insol.  in  KOH+Alcohol.    (Meissner.) 

Not  more  sol.  in  alkaline  solutions  than  in 
pure  H20.  (BerzeliusO 

AsH.  Solid  Insol  in  H20,  alcohol,  ether. 
and  CS2.  (Wiederhold,  Pogg.  118.  615.) 

Insol.  in  H20;  sol.  in  methylene  iodide, 
xylene,  or  m  cone.  KOH+Aq.  (Retgers,  Z. 
anorg.  4.  403.) 


Arsenic  hydride  boron  bromide,  AsH8, 

Easily  decomp.  Decomp.  by  H20.  Ap- 
preciably sol.  in  AsH8  or  BBrs.  Insol.  in  CS2. 
;Stock,  B.  1901,  34.  949  ) 

Arsenic  cfoiodide,  As2l4. 

Decomp.  by  H2O  or  alkah'es;  easily  sol.  in 
alcohol,  ether,  chloroform,  or  carbon  disul- 
phide.  (Bamberger  and  Phillip,  B.  14.  2643.) 

Not  attacked  t>y  cold  cone.  HaSp4  or  by 
cold  fuming  HN08.  The  latter  oxidizes  on 
warming.  Decomp.  by  pyridine.  Sol.  in 
)oiling  acetic  anhydride.  (Hewitt  and  Win- 
mill,  Chem.  Soc.  1907,  91.  962.) 

Arsenic  Zniodide,  AsI3. 

Sol.  in  3.32  pts.  boiling  H20,  and  solution 
f  boiled  down  deposits  pure  Asia,  but  if  left 
to  cool  slowly,  deposits  crystals  of  As20s  and 
AsOI. 

SI.  sol.*  in  HCl+Aq. 

Sol.  in  POCls,  PC18  and  PBr8.  (Walden, 
.  anorg.  1900,  25.  212.) 
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Sol.  in  PCI*.  (Beckmann,  Z.  anorg.  1906, 
SI.  110.) 

Sol.  in  SOC12,  S2C12  and  SO2C12.  (Walden, 
Z.  anorg.  1900,  2&  216.) 

Sol.  in  SnCl4.    (Walden,  Z.c.) 

Easily  sol,  in  AsBr8.  (Walden,  Z.  anorg. 
1902,  29,  374.) 

SoL  in  AsOU.  (Walden,  Z.  anorg.  1900, 
25,  214.) 

Sol,  in  alcohol  without  decomp. 

Sol.  in  ether,  benzene,  chloroform,  and  CSa. 

100  pts.  methylene  iodide  dissolve  17.4  pts. 
AsI3  at  12°.  (Retgers,  Z.  anorg.  3.  343.) 

Arsenic  j?eniaiodide,  Aslg. 

More  or  less  sol.  in  H20,  alcohol,  CHCls, 
ether  and  CS2.  (Sloan,  C.  N.  1882,  46.  194  ) 

Arsenic  caesium  iodide,  2AsI3,  3CsI. 

Decomp.  by  H?0;  sol.  in  cone.  HI-fAq. 
(Wheeler,  Z.  anorg.  4.  451.) 

Arsenic  rubidium  iodide,  2AsIs,  3RbI. 

As  the  corresponding  Cs  comp. 
Arsenic  sulphur  iodide. 

See  Arsenic  sulphoiodide. 
Arsenic  tfnio<iide  ammonia,  2AsIs,  9NH3. 

Insol  in  benzene.  (Bamberger  and  Philhp, 
B.  14.  2643.) 

AsI3,  4NH3.    (Besson,  C.  E.  110. 1258.) 

Arsenic  nitride,  AsN. 

Easily  decomp.  into  As  and  N.  (Hugot,  C. 
R.  1904,  139.  56.) 

Decomp.  by  heat.  (Franz  Fischer,  B 
1910,  43.  1471 ) 

Arsenic  sw&oxide,  As20  (?). 

Insol.  in  H20;  decomp.  by  dil.  acids  or 
NH4OH+Aq. 

Does  not  exist     (Geuther,  A.  240.  208.) 

Arsenic  inoxide,  AssO3. 

" White  arsenic"  exists  in  two  modifica- 
tions: aAs203, — crystalline,  octahedral, 
opaque,  porcelaneous,  etc.;  jSAssOs, — amor- 
phous, vitreous,  <£  arsenic  glass." 

The  data  concerning  the  solubility  of  AsaOs 
are  very  contradictory,  the  reasons  being  that 
(1)  the  solubility  of  the  two  modifications  is 
different;  (2)  that  the  length  of  time  necessary 
to  effect  solution  differs  in  the  two  modifica- 
tions; and  (3)  that  there  is  a  tendency  of  the 
amorphous  As208  to  go  over  into  the  crystal- 
line state  during  the  process  of  solution. 
aAs203  is  also  not  easily  moistened,  especially 
when  in  a  pulverulent  condition,  which  is  not 
the  case  with  the  0  modification.  (WinHer, 
J.  pr.  (2)  31.  247.) 

The  older  data  are  very  unreliable,  but  pos- 
sess a  certain  historical  interest. 

1  pt.  AssOs  is  sol.  in  10.55  pts.  (Wenzel);  11.34 
pts.  (Fischer),-  11  86  pts.  in  M  hour  (Klaproth);  122 
pts.  (Bucholz);  15.0  pts.  (Brandt;  Bergman),  16.0  pts 
(Vogel) ;  24  pts.  (Lametherie) ;  40  pts.  (Porner) ;  64  pts. 


aume ,  SO  pts  (Navier) ,  200  pts.  (Aschof  and  Nasse, 
1812) ,  640  pts.  (Hagen,  1796)  boiling  H2O. 

1  pt.  As20s  is  sol  in  7  72  pts  H2O  if  a,  or  9  33  pts.  if 
8  (Guibort) ;  in  24  pts.  HaO  if  a,  or  21  pts.  if  ft  (Taylor). 

Sol.  in  53.3  pts.  feo  at  18.75°.    (Abl.) 

Sol.  in  30  pts  HaO.    (Nussembrock.) 

After  the  solution  in  H2O  at  100°  has  been  left  stand- 
ing at  ordinary  temperatures —  n  0 

1  pt.  AssOa  remains  dissolved  in  16  pts.  H|0  at ;  16£ 
and  20  pts.  H20  at  7°  (Bucholz) ,  in  33  pts  H2O  at  7° 
(Klaproth);  in  38  45  pts.  H2O  after  3  days,  55  pts  HaO 
after  8  days,  64.50  pts  HiO  after  2.3  weeks  at ,10 
(Fischer) ,  in  33.52  pts  if  aAs2Os  was  used,  55  06  pts.  if 
fiAsaOs  was  used  (Guibort) ,  in  38  pts  if  aAsaOa  after  6 
months,  53  71  pts  if  0A»sOi  alter  48  hours  (Taylor) 

When  an  excess  of  pulverized  AsaOs  is  left  to  digest 
for  several  days  with  cold  HaO— 

1  pt.  dissolves  in  50  pts  (Bucholz) ,  m  66  .pts. 
(Fischer),  m  80  Dts  at  15°  (Bergman) ,  in  80  pts.  if  a, 
and  103  pts  if  £  (Guibort),  96  pts  at  10°  (Spelman); 
96  pts.  at  35.5°  (Hahnemann),  320  pts.  H20  at  20° 
(Aschof  and  Nasse,  1812 )  t  ,._,  .  _ 

HsO  at  15.6°  or  below  dissolves  less  than  H%  AsaO* 

(DTo  ctesolve  1  pt.  AssOs  in  12  pts  HaO.  it  is  necessary 
to  boil  an  excess  of  AsaOa  with  HaO,  if  1  pt  As2Oa  is 
boiled  with  12  pts  H2O,  considerable  remains  undis- 
solved;  and  even  with  1  pt  AsaOs  to  5(£60  pts  H2O 
long  continued  boiling  is  necessary  to  effect  solution. 
If  a  clear  solution  saturated  by  long  boiling  with  an 
excess  of  As203  is  poured  off  and  evaporated  con- 
tinuously to  %  its  original  bulk,  no  AaaO|  separates 
out,  and  the  solution  contains  1  pt.  AszOs  to  6  pts.  JW, 

100  pts  aqueous  solution  of  jSAsaOs  sat  at  15°  con- 
tain 0  96  pt  As2Os,  and  9  68  pts  when  sat.  at  100°. 

K 1  pt.  pulverized  AsaOs  be  digested  10*days  at, 19-25'' 
in  5-10  pts  H20,  the  solution  contains  1  pt  AsaOstoSO 
pts  HaO.  A  solution  of  same  strength  is  obtained  in 
25  days  by  digesting  1  pt.  As20a  in  40  pts.  HsO.  If  I 
pt  AsaOs  be  munersed  in  80  pts  H2O,  the  resulting 
solution  contains  1  pt  AsaOs  to  90  pts  H2p,  if  in 
160  pts.  H20,  1  pt.  AssOs  to  180  pts.  Hap;  if  m  240 
pts.  HS0,  1  pt  As203  to  280  pts.  H20,  if  in  1000  pts. 
HaO,  1  pt.  As2Os  to  1200  pts.  H2O;  and  even  when  1 
pt.  AsaOs  is  digested  at  ordinary  temperatures  for 
several  days  with  16,000-100,000  pts.  H20,  a  portion 
remains  undissolved  Pulverized  aAs2O  twas  set  aside 
with  H20  in  closed  bottles  for  IS  years;  when  1  pt. 
AsaOa  was  present  in  1000  pts.  H2O,  a  perfect  solution 
was  obtained;  when  1  pt  As203  m  100  pts.  H2O,  0  017% 
AsaOa  was  undissolved;  when  1  pt.  AszOs  in  35  pts. 
H2O,  0  35%  AS20»  was  undissolved,  so  that  the  solution 
contained  1  pt.  As203  to  54  pts.  H2O. .  (Gmelm  ) 

Porcelaneous  modification  (aAsaOa)  is  much  more  sol. 
in  H20  than  the  vitreous  (jSAsaOs).  100  pts  HaO  at 
ordinary  temperature  dissolve  0.96  pt.  BAsaOs  and  1.25 
pts.  ccAssOs:  100  pts.  boihng  HaO  dissolve  9.68  pts. 
flAsaOs  and  11.47  pts.  aAs2Os,  and  when  the  tempera- 
ture of  this  solution  has  fallen  to  15°,  the  solution  from 
jSAsstOs  retains  1.78  pts  ,  and  that  from  aAsaOs  retains 
2  9  pts  (Berzehus  (citing  Guibort].) 

/3As203  dissolves  more  quickly  and  abun- 
dantly than  aAs2O8.  The  same  amount  H20 
which  will  take  up  36-38  pts  j8As208  at  12- 
13°  will  dissolve  only  12-14  pts.  aAs208,  or 
100  pts  H2O  dissolve  4  pts.  /SAs203  and 
1.2-1.3  pts.  otAsaOs.  By  long  boiling  with 
H20,  aAs2Os  is  converted  into  jSAs2Os,  and 
thus  acquires  the  solubility  of  the  latter,  so 
that  100  pts.  boiling  H20  can  take  up  11  pts. 
As2O8.  But  at  low  temperature  pAs2Os  is 
converted  into  aAs2O3  when  in  contact  with 
EW),  so  that  the  solution  becomes  weaker 
after  a  while,  and  retains  only  the  proportion 
of  As2Oa  corresponding  to  the  solubility  of 
aAs20a.  Comminution,  which  hastens  the 
rate  of  solubility  of  aAs203  without  increasing 
the  amount  dissolved,  diminishes  the  solubil- 
ity of  £As203,  as  this  is  converted  into  aAssOa 
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by  the  friction  or  contact  with  H20.  As2Qs, 
which  has  been  rendered  opaque  by  NH4OH, 
and  that  which  has  been  crystallized  fiom  an 
aqueous  solution,  are  equally  sol  in  H^O. 
(Bussy,  C.  R.  24.  774;  A.  64.  286.) 

100  pts.  E20  dissolve  1.707  pts.  /3As203  in 
2H  years;  100  pts.  boding  H20  dissolve  11.46 
pts.  £As203  in  3  hours,  and  11  86  pts.  in  12 
hours;  10  14  pts.  aAs203  in  3  hours,  and  10  18 
pts.  in  12  hours.  (Rose,  Ann  Phys  (1)  36, 
494.) 

A  cold  sat.  solution  which  stood  over  excess 
of  As203  for  10  months  at  10-20°  contains 
1.2%  As203;  hot  sat.  solution  a  few  days  after 
saturation  contains  2.25-2.50%  As203.  If 
trace  of  HC1  is  present,  the  solution  contains 
3.8%  As203.  Hot  sat.  solution  of  porcelain 
mod.  of  As203  contains  4  days  after  satura- 
tion 2.4%  As203  at  24°;  after  82  days  at  14°, 
1.5%;  after  4  months  at  12C,  1.3%  As20s 
(Bacaloglo,  J.  pr.  83.  111.) 

According  to  later  experiments,  1  pt.  aAs203 
dissolves  in  355  pts.  H20  in  1  day  at  15°, 
while  1  pt,  j8As203  dissolves  in  108  pts.  H20 
under  the  same  conditions.  1  pt.  oAs2Os  dis- 
solves in  46  pts.  H20,  if  solution  is  prepared 
at  100°,  and  allowed  to  stand  24  hours  at  15°, 
while  1  pt.  £As203  dissolves  in  30  pts.  H20 
under  the  same  conditions.  (Biichner,  N. 
Rep.  Pharm.  22.  265.) 

100  pts.  H20  dissolve  pfcs.  aAs203  and  /3As203 
at  ordinary  temperature. 


Ratios  of 

to 

Pts 

+o 

Pts 

amts.  dis- 

/3As3O3 

/3Asa03 

solved  at 

80°  .  18.5° 

80° 

1  0195 

18  5° 

0  5422 

1.88  :1 

1  3664 

0  7203 

1  89  :  1 

1.1933 

0  6522 

1  84  :1 

In  the  solution  of  jSAs2O3,  octahedral  crys- 
tals were  deposited  on  the  sides  of  the  vessel 
after  12  hours,  which  continued  to  increase. 
Ther,e  was  no  such  deposit  in  the  case  of 
«As203. 

From  the  maxima  in  the  above  table,  100 
pts.  H20  can  dissolve  3.7  pts.  /SAsaOs  and  1.7 
pts.  aAs208  at  ordinary  temperature. 

100  pts.  boding  H20  dissolve  11.46  pts. 
j3A8208  and  10.140  pts.  aAs208  in  3  hours; 
11.86  pts.  0As2Os  and  10.176  pts.  aAs20  in 
12  hours.  (CL  Winkler,  J.  pr.  (2)  31.  247.) 

100  pts.  H20  dissolve  1.75  pts.  of  a  third 
modification  (hexagonal  crystalline)  at  or- 
dinary temperature,  and  2.75  pts.  at  100°. 
(Claudet,  Chem.  Soc.  (2)  6. 179.) 

j3As208  dissolves  more  rapidly  in  HCl+Aq 
than  aAs208.  (Schultz-Sellac,  B.  4.  109.) 


While  100  ccm.  H20  dissolve  0.8507  g. 
£As203  at  185°,  100  ccm.  H20  containing 
1.3195  g.  HC1  dissolve  1.1513  g.  0As203; 
containing  6.09  g  HC1,  1.2724  g.  /3As203. 
(Chodounsky,  Listy  Chemicke",  13.  114  ) 

100  ccm.  H20  dissolve  1.495  g.  As203  at 
15°.  (Wood,  Chem.  Soc.  1908,  93.  412  ) 

Solubility  of  crystalline  As20a  in  H20. 

1  1.  of  the  sat.  solution  contains  at : 

2°          15°        25°       39  8°'          bpt. 
12  006  16  566  20  384  29  302  60 -f  g.  As203 
(Bruner,  Z  anorg  1903,  37.  456.) 

Much  more  easily  sol  in  many  acids  than 
in  H20.  Easily  sol.  in  fuming  H2S04. 
(Schultz-Sellac.) 

100  pts.  dilute  H2S04+Aq  of  various 
strengths  dissolve  at  t°. 


(Chodounsky,  I  c.) 

Decomp  by  HNO3  or  aqua  regia  into  As2O6. 
Sol.  in  H3P04+Aq,    (Bergman.) 
More  sol.  in  HCl-j-Aq  than  in  HsSCU,  or 
HNO3+Aq}  and  still  less  in  HC2H302+Aq. 
Solubility  in  HCl+Aq. 


Time 

aAsjOs 

jSAsoOs 

Cone,  of  HC1  +Aq 

Grams  of  AsaOs  per  100  cc. 
of  solution 

1  hour 

0.023 

1  589 

3  hours 

0.088 

2.356 

0  46N 

1.52 

6  hours 

0  353 

3.666 

0  98N 

1  41 

12  hours 

0  364 

3  361 

2.03N 

1  17 

24  hours 

0.956 

3.306 

3.13N 

1.11 

2  days 

1  627 

2  629 

3  81N 

1.13 

4  days 

1  814 

2  429 

5  32N 

2  20 

1  week 

1.673 

1  763 

6  50N 

5  11 

3  weeks 

1.776 

1.713 

7.85N 

12  28 

2M  years 

1  712 

1.707 

9  17N 

18.16 

As  the  concentration  of  the  acid  increases, 
the  solubility  of  the  oxide  decreases,  a  mini- 
mum being  reached  when  the  concentration 
of  the  solvent  is  about  3.2N.  Beyond  this 
point,  an  increase  in  the  concentration  of  the 
solvent  leads  to  a  corresponding  increase  in 
the  solubility.  (Wood,  Chem.  Soc.  1908,  93. 
413.) 

Insol.  in  liquid  C02.  (Biichner,  Z.  phys. 
Ch.  1906,  54.  674.) 

Easily  sol.  in  cold  H2C204+Aq.  (Berg- 
man.) 

When  pulverized,  it  dissolves  in  hot  H2C2C>4 
+Aq,  but  separates  out  on  cooling. 

Easily  sol.  in  hot  benzoic  acid+Aq. 

Sol.  in  tartaric  acid+Aq. 

Easily  sol.  in  alkali  hydrates,  or  carbonates 
+Aq. 
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Easily  sol  in  NH4  arsemte-f  Aq  at  70-SOC 
crystallizing  out  on  cooling.    (Berzekus  ) 
Sol.  in  hot  KoC2O4+Aq. 
Sol.  in  AsCl3.    (Penney  and  Wallace  ) 
More  sol.  in  Na2B407-|-Aq  than  in  H20. 
Very  si  sol.  in  absolute  alcohol.    (Vogel.) 

Sol.  in  80  pts.  highly  rectified  spirit.    (Wenzel  ) 

When  1  pt   powdered  AsaOs  is  digested  30  days  in 

10-40  pts.  alcohol,  a  solution  is  formed  containing  1  pt. 

AssOa  to  60  pts.  alcohol;  when  1  pt.  AsaOa  is  digested 

with  60-150  pts.  alcohol,  a  solution  is  formed  containing 

1  pt  AsaOs  to  124-140  pts.  alcohol     (Fischer.) 

Sol.  in  70-80  pts  alcohol     (Thompson  ) 


Alcohol  dissolves  0.446  pt.  /S 
A  Phys.  (1)  52.  455  ) 

100  pts.  alcohol  dissolve  pts, 


(Rose. 


Vol  %  of 
alcohol 


56 
79 

84 

86 

S8 

100 


15° 


at 


1  680 
1.430 

0  715 
0  025 


ctAs203  at 

b  -pt.    of 

alcohol 


4  895 
4  551 

3  197 

3  402 


15° 


at 


0  504 
0  540 
0  565 

0  717 
1.060 


(Girardm,  J.  Pharm.  (3)  46.  269.) 

100  pts.  absolute  alcohol  dissolve  0.446  pt. 
/3As203  in  2  J4  years.  (Winkler,  J.  pr.  (2)  81. 
347.) 

Nearly  insol.  in  ether. 

100  pts.  ether  dissolve  0.454  pt.  0As203. 
(Winkler.) 

Ether  extracts  1  mg.  As203  from  sat. 
AssOj+Aq  for  every  15  cc.  ether  used;  less 
is  extracted  when  the  solution  is  acidified 
with  HC1,  and  almost  none  if  acidified  with 
H2S04  or  H2C406.  (Selmi,  B.  13.  206.) 

aAs20a  is  sol.  in  50  pts.  boiling  nitrobenzol. 
0As203  is  insol.  in  boiling  nitrobenzol.  (Auer- 
bach,  Z.  anorg.  1903,  37,  353.) 

jSAsjjOs  dissolves  in  oil  of  turpentine,  but 
aAssOs  is  insol.  therein.  aAs20s  is  very  si. 
sol,  in  benzene  or  petroleum  ether,  but  more 
sol.  in  methyl  alcohol,  ethyl  alcohol,  ether, 
or  chloroform.  (Selmi.) 

100  pts.  CS2  dissolve  0.001  pt.  AAsaO*  in 
2J£  years.  (Winkler.) 

SI.  sol.  in  the  fatty  oils. 

1000  pts.  castor-oil  dissolve  1.33  pts.  Aj3203 
at  ordinary  temperature,  and  9  pts.  at  boiling 
temperature.  1000  pts.  other  oils  dissolve 
0.6-0.8  pt.  As20s  in  the  cold,  and  about  1.7 
pts.  on  boiling.  (Berzelius.) 

Insol.  in  cmnoline  or  aniline.  (Hoffmann, 
A.  ch.  (3)  9.  143,  169.) 

Moderately  sol.  in  chinolin.  (Beckmann 
and  Gabel,  Z.  anorg.  1906,  51.  236.) 

Insol.  in  acetone.  (Naumann.  B.  1904,  37. 
4329);  (Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  amyl  alcohol  and  is  divided  between 
it  and  H20  in  the  constant  ratio  of  1  : 5.47 
at  25°.  (Auerbach,  Z.  anorg.  1903,  37.  376.)  | 

Min.  Arsenolite. 


Arsenic  fn'oxide  pentoxide,  3As203, 

+3H2O. 

Decomp.  by  H20.    (Joly,  C  R.  100.  1221.) 
2As2O3.  As»Oo+HoO.     Decomp    bv  H20. 

(Joly.) 
As203,  As205+H2O.    (Joly.) 

Arsenic  tefroxide,  As204. 

SI.  sol.  in  H20  from  which  it  is  partially 
pptd.  by  alcohol.  More  easily  sol  in  alkali 
carbonates  or  HCl+Aq.  Most  easily  sol.  in 
NaOH  or  -KOH-f  Aq,  (Herbst,  Dissert. 
1894) 


Arsenic  pentoxide,  A 

Deliquescent  in  moist  air;  slowly  sol.  in 
H20.  forming  H3As04,  which  see.  Easly  sol. 
in  alcohol,  much  more  sol.  in  alcohol  than 
As203.  Very  si  sol.  in  the  fatty  oils,  100  pts. 
of  oil  dissolving  0  2  pt.  As206  in  the  cold,  and 
1  pt.  with  partial  decomp.  on  boiling.  (Ber- 
zelius  ) 

1000  pts.  boiling  poppy-oil  dissolve  27  pts. 
As205;  1000  pts.  boiling  castor-oil  dissolve  34 
pts  As205,  (Heimpel  and  Grundner.) 

+4H20.    Solubility  in  H20  at  t°. 


—55° 

—50 

—45 

-—40 

—35 

—30 

—25 

—20 

—15 

—10 


Pts. 
inlOO  pts. 
solution 


69  9 

70  9 

71  9 

72  9 

73  9 
74.9 
75.9 
76.9 
77.9 
78.9 


—5° 
0 

+5 
10 
15 
20 
25 
30 
35 


Pts. 
in  100  pts. 
solution 


80  0 

81  0 

82  1 

83  3 

84  7 
86.3 
88.0 
90  1 
92  8 


(Menzies  and  Potter,  J.  Am.  Chem.  Soc.  1912, 
34.  1464.) 

+S/8H2(X  Solubility  in  H20  at  t°. 


t° 


+10° 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 


Pts.  HsAsO* »  100  pts, 
of  solution 


88  4 

89  1 

89  S 

90  5 
91.2 

91  9 
92,6 
93  2 
93.8 
94.4 
95.0 
95:6 
96  2 
96  8 


(Menzies  and  Potter,  J.  Am.  Chem.  Soc.  1912, 
34.  1464.) 
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As205+4H20  and  3As205+oH2O  are  the 
only  hydrates  that  can  be  isolated.  (Menzies 
and  Potter.) 

See  also  Arsenic  Acid. 

Arsenic  dioxide,  with  alkali  haloid. 
See  Arsenite,  alkali  haloid. 

Arsenic  sulphur  dioxide,  As203,  S03 

Deliquescent;   decomp.   by  H20.     (Adie, 
Chem.  Soc.  55.  157.) 
Aso03,  2S03.   As  above.    (Adie.) 
AssOs,  3S03.    (Weber,  B.  19.  3186.) 
As208,  4S03.   As  above     (Adie  ) 
As205,  6S03.    (Weber ) 
As208,  8S03    As  above.    (Adie.) 

Arsenic  oxychloride,  etc. 
See  Arsenyl  chloride,  etc. 

Arsenic  phosphide,  AsP. 

Decomp.  by  H2O  Not  attacked  by  cold 
H2S04  or  HC1,  and  only  si  sol  therein  on 
warming  Easily  decomp.  by  HNO3,  KOH, 
NaOH,  Ba02Ho+Aq.  Insol  in  alcohol, 
ether,  chloroform;  si.  sol.  in  CS2. 

P2As302.  Product  of  action  of  H20  on 
above  compound,  which  it  resembles.  (Jan- 
owsky,  B.  6.  216.) 

Arsenic  wcwoselenide,  As2Se. 

Insol.  in  most  organic  and  inorganic  sol- 
vents. Sol.  very  slowly  in  cone  HC1  and 
H2S04.  Sol  in  boiling  alkali  hydroxides  -j-Aq. 
(Szarvasy,B.  1897,  30.  1245  ) 

Arsenic  inselenide,  As2S3. 

-   Partially  sol.  in  KOH  H-Aq  if  boiled  with  it 

for  a  long  time.    (Uelsmann,  A.  116.  123.) 

Arsenic  pewtoselenide,  As2Se5. 

Insol.  in  most  solvents,  as  cone.  HC1.  Sol 
in  alkali  hydrates  and  sulpho-hydrates+Aq. 
(Szarvasy,  B.  1895,  28.  2655-2656.) 

Insol.  in  H2O,  in  dil  acids  and  in  cone.  HC1 
SI.  sol.  in  warm  HNO3+Aq.  Oxidized  by 
cold  fuming  HNOs.  Sol.  in  alkalies  and  in 
hot  alkali  carbonates  -f-Aq.  Insol.  in  alcohol, 
ether,  CS2,  etc.  (Clever,  Z.  anorg.  1895,  10. 
129.) 

Arsenic  selenosulphide. 

See  Arsenic  sulphoselenide. 
Arsenic  sulphide,  As3S. 

Ppt.  Insol.  in  NH4OH  or  in  colorless 
(NH4)2S-f  Aq.  Sol.  in  yellow  NH4SH+Aq 
(Scott,  Chem.  Soc.  1900,  77.  652.) 

Arsenic  cKsulphide,  As2S2. 

Min.  Realgar.  Difficultly  sol.  in  alkali 
sulphides+Aq.  Partly  dissolved  by  KOH+ 
Aq  with  decomposition.  Sol.  at  150°  in  a 
sealed  tube  in  NaHC03-hAq,  and  crystallizes 
out  on  cooling,  (Senannont,  A.  ch.  (3)  32. 
158.) 


Arsenic  ^sulphide, 

Insol.  in  H/)  when  prepared  in  the  dry  way, 
but  when  prepared  moist  is  very  liable  to  go 
into  the  colloidal  modification  mentioned 
below.  Insol  in  H20  containing  E^SO* 
HNO3,  HC1,  H2C204,  HC2H302,  H2C4H406, 
C02,  NH4C1,  KN03,  (NH4)2S04,  MgSO4. 
(Bontigny.) 

Insol.  in  H20.  Traces  are  dissolved  by 
H2S+Aq.  SI.  decomp  by  boiling  with  H2O, 
or  long  contact  with  cold  H20.  (Fresenius.) 

1  1  H20  dissolves  2.1  x  10~6  mols.  pptd. 
As2S3  at  18°.  (Weigel,  Z.  phys.  Ch  1907,  58. 
294.) 

Insol.  in  dil.  acids.  Insol.  in  cold,  and 
scarcely  attacked  by  hot  cone  HCl+Aq. 

Easily  decomp.  by  HN08  or  aqua  regia 

Easily  sol  in  cold  KOH,  NaOH,  or  NH4OH 
+Aq,  also  in  alkali  carbonates,  or  sulphates + 
Aq. 

Sol.  in  hot  KESOa+Aq. 

Sol  in  citric  acid,  and  alkali  citrates +Aq. 
(Spiller ) 

Slowly  sol.  in  cold  2%  Na2B407+Aq. 
Easily  sol  on  heating.  (Materne,  C.  C.  1906, 
II.  557.) 

Insol  m  CS2. 

Mm.  Orpiment. 

As2S3  may  also  be  obtained  in  a  colloidal 
form,  sol.  in  H2O,  Sat  solution  contains 
34.46%  As2S3;  it  is  decomp.  by  standing,  but 
may  be  boiled  without  undergoing  decom- 
position; most  acids  and  many  salts  ppt.  As2S3 
(Schulze,  J.  pr.  (2)  25.  431.) 


The  following   solutions   cause   pptn.    of 

As2S3  m  a  solution  of  the  colloidal  modifica- 

tion, when  added  in  the  given  state  of  dilu- 

tion: — 

HCl+Aq 

1  :  55^5 

HN03+Aq 

1  .276 

H2SO4+Aq 

1  :  255 

HaSO,+Aq 

1  -138 

H2C2O4+Aq 

1  :65 

H3P04+Aq 

1  :26 

HC2H802+Ac 

1 

1  :0  18 

K2S04-fAq 

1  .76 

Na2S04+Aq 

1  :  129 

(NH4)2S04+^ 

^q 

1  :188 

CaS04+Aq 

1  :  2780 

MgS04+Aq 

1  :  2630 

ZnS04-f-Aq 

1  :  3330 

MnS04+Aq 

1  :  2860 

NiS04+Aq 

1  :3440 

FeS04+Aq 

1  :  2380 

Al2(S04)8+Ac 

i 

1  :  52600 

Tl2S04+Aq 

1  :799 

KCl+Aq 

1  :137 

KBr+Aq 

1  -103 

KI+Aq  . 

1  :55 

Lil+Aq 
NaCl+Aq 

1  :  127 
1  :212 

NH4Cl+Aq 

1  :  207 

BaCl2+Aq 

1  :  2860 

CaCl2+Aq   • 

1  :  4370 

MgCl2+Aq 

1  :  10000 
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FeCl3-hAq 
AlCla+Aq 

CrClj+Aq 

KNO«+Aq 

NaNOa-fAa 

NH4N03+Aq 

Ba(NO3)2+Aq 

KC10»+Aq    . 

CaH2(C03)2-|-Aq 

K2G2H406+Aq 

K2C204H-Aq  . 

NaC2H3O2+Aq 

Urea+Aq 

(NH4)2Fe(S04)2-HAq 

K2Al2(S04)4-fAq 

K2Fe2(SO4)4-fAq 

K2Cr2(S04)4-hAq 

K4Fe(CN)6+Aq 

KaFe(CN)6+Aq 


1  :  50000 


S3000 

20000 

84 

117 

138 

2080 

88 

3120 

85 

81 

78 

25 

1160 

50000 

55500 

25000 

67 


1  :81 


Cold  cone,  solutions  of  boric,  arsenious,  tar- 
taric,  benzoic,  and  salicylic  acids,  also  cane 
sugar,  or  chloral  hydrate  cause  no  pptn.  Ab- 
solute alcohol  and  glycerine  may  also  be 
mixed  with  the  solutions  without  causing 
pptn.  (Schulze,  J.  pr.  (2)  25.  442.) 

-f6H20;  decomp.  completely  into  As2S8 
under  a  pressure  of  6000  to  7000  atmos. 
(Spring,  Z.  anorg.  1895,  10.  186.) 


Arsenic  pentasulphide, 

Insoh  in  H2O  Sol.  in  NH4OH,  KOH, 
NaOH+Aq,  and  solutions  of  alkali  sulphides 
and  carbonates.  Sol  in  Ba02H2,  and  Ca02H2 


... 
Sol.  in  citric  acid,  and  alkali  citrates  +Aq. 

(Spiller.) 

Alcohol  dissolves  out  S  on  boiling.  (Ber- 
zelius.) 

Sol.  in  alkali  arsenates-f-Aq.  (Nilson.  J. 
pr,  (2)  14.  155.) 

4-HjO.    (Nilson,  Ic.) 

Arsenic  fnstilphide,  with  M2S. 
See  Sulpharsenites,  M. 

Arsenic  penfosulphide,  with  M2S. 
See  Sulpharsenates,  M. 

Arsenic   sulphobromide,  AsS2Br3=AsSBr+ 

SBr2. 

Decomp.  by  H20.  (Hannay,  Chem.  Soc. 
33.  284.) 

Arsenic  stdphochloride,  As2S6Cl. 

Slowly  decomp.  by  boiling  H20.  Sol.  in  hot 
AsCl3  without  decomp.  (Ouvrard,  C.  R.  116. 
1516.) 

AsSjCl.  Decomp.  by  H20.  Sol.  in 
NH4OH,  and  alkali  carbonates  -I-  Aq.  (Ouv- 
rard.) 

AsS2CL  Slowly  decomp.  by  boiHng  H2O. 
Sol.  m  alkali  carbonates  and  in  NH4OH+Aq. 
(Ouvrard,  C.  R.  1893,  116.  1517.) 

Arsenic  sulphoiodide,  AsSI. 

Insol.  in  alcohol,  chloroform  or  carbon  di- 
sulphide.  (Schneider,  J.  pr.  (2)  23.  486.) 

Formula  is  probably  AssSs, 


Slowly  attacked  by  HCl+Aq;  somewhat 
more  easily  by  HNOs-fAq  Easily  sol.  in 
KOH,orNH4OH+Aq  (Schneider,  J  pr  (2) 
34.  505.) 

2Asl3,  SIfi.  Decomp.  on  air.  (Schneider, 
J.  pr  (2)36.509) 

As4S5I->.  Less  sol.  in  CS2  than  Asls.  (Ouv- 
rard, C.  R.  117.  107.) 

As2SI4.    (Ouvrard.) 

See  also  Arsenyl  sulphoiodide. 

Arsenic  sulphoselenide,  As2SeS2. 

Easily  sol.  in  cold  NH4SH-j-Aq.  Nearly 
completely  sol  in  (NH4)2CO3+Aq.  (v.  Ge- 
nchten,  B.  7.  29.) 

As2SSe2.  More  difficultly  sol.  than  the  pre- 
ceding comp.  in  NH4SH-hAq.  (v.  Gerichten.) 

Asi&esSs.    Sp.  gr.«6  402  at  ca  750°. 

Insol.  in  most  solvents.  Easily  sol.  in  al- 
kali hydroxides  and  sulphides  +Aq.  (Szar- 
vasy,  B.  1895,  28.  2661.) 

As2Se3S2.    Sp.  gr.  «  11  35  at  550-600°. 

Insol.  in  most  solvents  Easily  sol.  in 
alkali  hydroxides  and  sulphides  -j-Aq.  (Szar- 
vasy,  B.  1895,  28.  2659.) 


Arsenic  telluride,  As2Te2. 

Sol.  in  HN03  and  HN03-f  ECl+Aq. 
penheim,  J.  pr  71.  266.) 

As2Tes.    As  above.    (Oppenheim.) 

Arsenic  acid,  anhydrous, 
See  Arsenic 


(Op- 


M etoarsenic  acid,  HAsOs. 

Slowly  sol  in  cold,  quite  easily  sol.  in  hot 
H20,  with  considerable  evolution  of  heat, 
and  conversion  into  H3As04.  (Kopp,  A.  ch. 
(3)  48.  196.) 

Orthosixseidc  acid,  HsAsO4. 

Sol.  in  H20,  with  absorption  of  heat. 

1  pt.  As205  dissolves  in  0.405  pt.  H2O  at 
12.5*  or  100  pts.  H20  dissolve  244.81  pts. 
As20fi  at  12.5°.  (Vogel) 

Sol.  in  0.5  pt.  H20.    (Thenard.) 

Sol.  in  6  pts.  cold  H2O,  and  more  quickly  in 
2  pts,  hot  H2O.  (Bucholz.) 

100  pts.  H20  at  15.56°  dissolve  150  pts. 
As2Ofi.  (Ure'sDict.) 

H3As04+Aq  sat.  at  15°  contains  15% 
As3O5. 

Sp.  gr.  of  H8As04+Aq  at  15°.  a=sp.  gr.  if 
%  is  AsaQfi',  &=^sp.  gr.  if  %  is  HsAsO4. 


% 

a 

6 

% 

a 

b 

5 
10 
15 
20 
25 
30 
35 
40 

1.042 
1  085 
1.134 
1.187 
1  245 
1  306 
1  378 
1.453 

1  0337 
1.0690 
1  1061 
1  1457 
1.1882 
1  2342 
1.2840 
1  3382 

45 
50 
55 
60 
65 
70 
75 

1.540 
1.635 
1.742 

1.3973 
1  4617 
1  5320 
1  6086 
1.6919 
1.7827 

.  •    - 

.  .    . 



(Schiff,  A.  ai3.  183,  calculated  by  Gerlach, 
25.  anal.  27.  303.) 
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Sp  &r.  of  H,iAs04+Aq  at  15°  a  =  sp.  gr.  if  °/ 

less  sol   in  HC2H8O2-f  Aq.    The  neutral  al- 

is As205;  &=sp.  gr.  if  %  is  H3AsO4 

kaline-earth  arsenates  are  less  sol  in  NH4OH 

rc 

a 

b 

% 

a 

b 

-j-Aq  tnan  in  Jtiov-',  DUD  more  soi.  in  rNjcii^i-p 
Aq  (Field).    The  alkali  arsenates  are  sol.  in 

T_     T       i                               /T     £*•               f~^     "D      1  f\Q      1/"VKO   \ 

hot  glycerine     (Lefevre,  C.  n,,  108.  1058  ) 

1 

1  008 

1  006 

47 

1  564 

1  412 

2 

1  016 

1  013 

48 

1  f>S2 

1  -125 

Aluminum  arsenate,  Al2(As04)> 

3 

4 
5 
6 

1  023 
1  031 
1  039 
1  048 

1  019 
1  026 
1  032 
1  039 

49 
50 
51 
52 

1  601 
1  620 
1  642 
1  663 

1  43y 
1  450 
1  464 
1  47S 

Ppt.    Insol  in  H20,  difficultly  sol  in  acids. 
(Coloriano,  C.  R  103.  273  ) 
Insol.  in  acetone     (Naumann,  B.  1904,  37. 

7 
S 
9 
10 

1  057 
1  065 
1  074 
1  083 

1.046 
1  052 
1  059 
1  066 

53 
54 
55 
56 

1  685 
1  706 
1  728 
1  752 

1  505 
1  olg 
1  534 

2A12O3;   3As2O6.     Nearly  unattacked  by 
boiling  H20,  sol   in  dil   acids.    (Leflvre,  A 
ch  (6)  27.  5  ) 

11 
12 

1  092 
1  102 

1  073 
1.081 

57 

58 

1.777 
1.801 

1  54g 
1  564 

Aluminum  potassium  arsenate,  2AL03,  3K20, 

13 

1  111 

1  088 

59 

1  825 

1  57g 

oAS2<Js. 

14 

1  121 

1  096 

60 

1  850 

1  094 

(Lefevre.) 

13 
16 

1  130 
1  140 

1  103 
1  111 

61 
62 

1  880 
1  910 

1  610 

Aluminum  sodium  arsenate,  2A1203,  3Na20, 

17 

1  150 

1  119 

63 

1.940 

1  643 

3As2Os 

IS 

1  160 

1  126 

64 

1.970 

1  65g 

(Lefevre  ) 

19 

1  170 

1  134 

65 

2  000 

1.675 

20 

1  180 

1  142 

66 

2  030 

l-693 

Ammonium  arsenate,  (NH4)3As04+3H20 

21 

1  191 

1  150 

67 

2  060 

1  712 

Difficultly  sol.  in  H20.    Less  sol  in  H20 

22 

1  203 

1  158 

68 

2  090 

1  73n 

than  (NH4)2HAs04.    (Mitscherhch.) 

23 

1  214 

1  167 

69 

2.120 

1  749 

Insol.  in  liquid  NH3.    (Franklin.  Am.  Ch. 

24 

1  226 

1,175 

70 

2.150 

1  767 

J.  1898,  20.  826.) 

25 

1  237 

1,183 

71 

26 

1  249 

1  192 

72 

1  SOg 

Ammonium  hydrogen  arsenate. 

27 

1  261 

1.201 

73 

4 

1  830 

(NH4)2HAs04 

28 
29 
30 

1  274 
1  286 
1  298 

1  210 
1.219 
1  228 

74 
75 
76 

1  861 

1  S72 
1.897 

Effloresces,  giving  off  NH3;  moie  sol.  in 
H20  than  (NH4)3As04.     (Salkowsky,  J.  pr. 
104.  129  ) 

31 
32 

1.312 
1  325 

1  238 

1  248 

77 
78 

1  946 

Insol.  in  acetone.    (Eidmann,  C  C   1899. 
II.  1014  ) 

33 

1  339 

1  257 

79 

1.97Q 

34 
.35 
36 
37 

1  352 
1  366 
1.381 
1  396 

1.267 
1  277 
1.288 
1  299 

80 
81 
82 
83 

• 

1  995 
2020 
2045 
2.070 

Ammonium  ^"hydrogen  arsenate, 
NH4H2As04 
Not  efflorescent     Very  sol.  in  H20. 

38 
39 

1.411 
1  426 

1  309 
1.320 

84 
85 

..     . 

2095 
2.12Q 

Ammonium  barium  arsenate,  NH4BaAs04-J- 

40 

1.441 

1  331 

86 

2  14g 

J^H20. 

41 

1  458 

1  342 

87 

2  178 

Sol.  by  10  days'  contact  in  1391  pts.  H20; 

42 

1.475 

1.353 

88 

2  207 

n  18,832  pts.  of  a  mixture  of  1  pt.  NHtOH+ 

43 
44 

1.492 
1  509 

1  366 
1.376 

89 
90 

2  236 
2  26s 

Aq  and  3  pts  H20;  in  227  pts  of  a  solution 
of  1  pt.  NH4C1  in  10  pts.  H20;  and  in  2169 

45 

1.526 

1  387 

91 

2  29s 

>ts.  of  a  solution  of  1  pt.  NH4C1  in  10  pts. 

46 

1  545 

1.400 

NH4OH+Aq  and  60  pts.  H2O.     (Lefevre, 

A    r»h    1  SQ9    ?ft^  97    1  Q  "^ 

(Kopp,  calculated  by  Gerlach,  Z.  anal.  27, 

2x.  oil.  JLo<7.£,  {\jj  &»•  J.O.J 

(NH4)2BaH2(As04)2.    Efflorescent.    Insol. 

316.) 
See  also  Arsenic  pewfoxide. 

in  H20;  easily  sol.  in  dil.  HNQs+Aq.    (Bau- 
mann,  Arch.  Pharm.  36.  36.) 

P^roarsenic  acid, 

Very  deliquescent;  easily  sol.  in  H?0  with 
evolution  of  much  heat,  and  conversion  into 


Arsenates. 

Arsenates  of  the  alkali  metals,  and  acid 
arsenates  of  the  alkaline-earth  metals  are  sol. 
in  H20.  Neutral  and  basic  arsenates  are 
easily  sol.  in  mineral  acids,  including  HsAs04; 


Ammonium  calcium  arsenate,  NH4CaAs04-f 


1000  pts.  pure  H20  dissolve  0.20  pt.  this 
alt;  1000  pts,  NH4Cl+Aq  (containing  50  pts. 

NH4C1)  dissolve  4.15  pts.  this  salt;  900  pts. 

H20+100pts.  NH4OH  (sp.  gr.  =0.880)  dis- 
olve  0.01  pt.  this  salt.  (Field,  Chem.  Soc.  11. 

Soluble  by  10  days7  contact  in  2167  pts.  H20 
t  15°;  in  381  pts.  NH4Cl+Aq  (1:7);  in 
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43478  pts  NH4OH+Aq  (1  :  3);  m  10570  pts. 
NH4Cl+NH4OH+Aq(l  :  10  :60).  (Lefevre, 
A.  ch.  1892,  (6)  27.  13  ) 

-f  GHiO.  Sol.  m  hot,  very  si.  sol.  in  cold 
H20,  si.  sol.  in  NH4C1,  and  NH4OH+Aq. 
(Wach,  Schw  J  12.  285  ) 

-f  7H2O     (Bloxam,  C.  N  54.  163  ) 

(NH4)  2CaH2(AsO4)  s.  Efflorescent.  Insol 
in  H20;  easily  sol.  in  dil.  HN03+Aq.  (Bau- 
mann,  Arch.  Pharm.  36.  36.) 

(NH4)CasH2(As04)5+.3H2O. 

(NH4)Ca*H5(As04)6+3H30  (Bloxam,  C. 
N.  64.  163.) 

Ammonium  glucinum  arsenate,  NH4GlAs04 


More  stable  than  the  corresponding  potas- 
sium salt.  (Bleyer,  Z.  anorg.  1912,  75.  291.) 

Ammonium  iron  (ferric)  c&hydrogen  arsenate, 
NHJtlaAsO^  FeAs04. 

Hydrolyzed  by  H20. 

Sol  in  cold  cone.  HC1,  hot  HNO3,  hot  dil. 
H2SO4,  and  in  hot  arsenic  acid-f  Aq  contain- 
ing 75%  arsenic  pentoxide. 

Sol.  in  hot  cone.  NH4OH  +  Aq.  Completely 
hydrolyzed  by  caustic  alkalies. 

Insol.  in  cone.  NH4Cl+Aq  and  m  50% 
acetic  acid.  (Curtman,  J.  Am.  Chem.  Soc 
1910,  32.  628  ) 


Ammonium  magnesium  arsenate, 
NH4MgAsO4. 

SI.  sol.  in  H20.    Sol.  in  acids. 

Anhydrous  salt  is  sol.  in  2784  pts.  H20  at 
15°,  in  15,904  pts  NH4OH+Aq  (1  :  3)  (0  96 
sp.  gr.),  m  1386  pts.  NH4Cl-f  Aq  (1  :  70);  in 
886  7  pts.  NH4Cl+Aq  (1  .  7);  in  3014  pts. 
NH4C1  (1  pt)+NH5OH  (096  sp.  gr.)  (10 
pts  )-f  Aq  (60  pts.);  in  32,827  pts  magnesia 
mixture.  (Fresenius,  Z.  anal.  3.  206.) 

Anhydrous  salt  is  sol.  in  4389  pts  NH4N03 
+Aq  (1  :50);  in  2561.5  pts  KCl+Aq  (1  : 
165)  ;  in  1422  pts.  ammomacal  solution  of  3.5 
g.  tartaric  acid  in  250  cc.  H20;  in  933  5  pts. 
ammoniacal  solution  of  2  5  g.  citric  acid  in 
250  cc.  H30.  (Puller,  Z.  anal  10.  62.) 


Sol.  in  2656  pts.  H2O  at  15°;  m  15,038  pts. 
NH4OH-|-Aq  (1  :  3)  (0  96  sp.  gr.)  ,  in  844  pts. 
NEUC1+  Aq  (1  :  7);  in  1315  pts  NH4Cl+Aq 
(1  :  70);  in  2871  pts.  NH4C1  (1  pt  )+NH4OH 
(0  96  sp.  gr  )  (10  pts  )+Aq  (60  pts.).  (Fre- 
semus  ) 

1000  pts.  pure  H2O  dissolve  0.14  pt.  salt; 
1000  pts.  NH4Cl+Aq  (containing  100  pts. 
NH4C1)  dissolve  0.95  pt.  salt,  900  pts.  H2O 
+100  pts.  NH4OH  (sp.  gr  0.880)  dissolve 
0  07  pt.  salt  (Field,  Chem.  Soc.  11.  6  ) 

-f  6H2O.  SI.  efflorescent.  SI  sol  in  H2O. 
Very  si.  sol.  in  NH4OH+Aq. 


Solubility  of  NH4MgAsO4-f  6H2O  in  H20  and  NH4  salts +Aq. 
Grams  salt  dissolved  in  100  g.  solvent. 


t° 

H2O 

5% 
NHiNOs+Aq 

5% 
NHiCH-Aq 

NH*OH4-Aq 
lpt.NH4OH+ 
Aq  (096)  +4  pts 
HsO 

4%  NEUOH-1- 
Aq+5% 
NHiCl+Aq 

4%  NH40H+ 
Aq  +10% 
NH*Cl+Aq 

0° 
20 
30 

0.03388 
0.02066 

0.09216 
0.  11358 
0  11758 

0.08397 
0.12284 
0  11264 

0.00874 
0.00958 

o.oi33i 

0  03165 

40 

Kfl 

0  02746 
0  02261 

0.  13936 
0  18945 

0.19016* 
0  18889 

0.01173 
0.01005 
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70 

0.02103 
0  01564 

*  0  21115 
0  18880 

0.21952 
0  22092 

0  00902 
0.00949 

0  04691 

0.05353 

QA 

Ofi9,^fi4. 

01QQ4.K 

0  23144 

0  00912 

(Wenger,  Dissert,  1911.) 


Ammonium  manganous   arsenate, 

NH4MnAs04+6H20. 

Nearly  insol.  in  cold  H20;  easily  sol.  in  dil. 
acids;  insol.  in  alcohol.    (Otto,  J.  pr.  2.  414.) 

Ammonium  sodium  arsenate,  NH4NaHAs04 


. 

Sol.  in  H20.    (Uelsmann,  Zeit.  f.  ges.  Nat. 
23.  347.) 

Ammonium  sodium  hydrogen  arsenate, 

(NH4)5Na3H6(As04)4+6H2O. 
Sol.  in  H20.    (Filhol  and  Senderens,  C.  R. 
94.  649.) 

Ammonium  strontium  arsenate,  NH4SrAsO4 

-f-MHaO. 

Sol.  by  10  'days'  contact  in  3229  pts.  H2O, 
in  11,586  pts.  dil.  NH4OH-f  Aq,  in  199  pts. 


of  a  mixture  of  1  pt.  NH4C1  in  7  pts.  H20, 
and  in  1519  pts.  of  a  solution  of  1  pt.  NH4C1 
in  10  pts.  NH4OH-}-Aq  and  60  pts.  H20. 
(Lefevre,  A  ch.  1892,  (6)  27.  13.) 

Ammonium  uranyl  arsenate,  NH4(UO2)As04 


Insol.  in  H20,  HC2Ha02,  and  saline  solu- 
tions as  NH4Cl-hAq;  sol.  in  mineral  acids. 
(Puller,  Z.  anal.  10.  72.) 

Ammonium  vanadium  arsenate, 

NH4(V02)2As04,    and    (NH4)2HAs04+ 
2(V02)3H2As04. 
See  Arseniovanadate,  ammonium* 

Ammonium  arsenate  tellurate. 
See  Arseniotellurate,  ammonium. 
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Antimony  arsenate  (?). 

Insol.  in  H20;  insol  in  acids  after  ignition, 
but  when  fresh  is  sol.  in  cone,  boiling  HC1+ 
Aq,  and  si.  sol.  in  HN03+Aq.  (Dumas  ) 

Barium  arsenate,  Ba3(AsO4)2 

1000  pts.  pure  H20  dissolve  0.55  pt 
Ba3(As04)2,  1000  pts.  NH4Cl+Aq  (containing 
50  pts.  NH4C1)  dissolve  1  95  pts.  Ba3(AsO4)2, 
900  pts  H20  +  100  pts  NH4OH+Aq  fsp  gr 
=0.88)  dissolve  0.03  pt.  Ba5(As04)2.  (Field, 
Chem.  Soc.  11.  6  ) 

Sol.  in  cold  HNO3,  and  HCl+Aq  (Berze- 
lius);  H2C4H406,  and  HC2H30>+Aq.  (An- 
thon.) 

Solubility  in  H20  is  not  increased  by  pres- 
ence of  NH4,  Na,  01  K  salts.  (Laugier.) 

Not  pptd.  in  presence  of  Na  citrate 
(SpiUer  ) 

.    (Salkowsky,  J.  pr.  104.  129  ) 


Barium    hydrogen    arsenate,     BaHAsO4+ 


Very  si.  sol.  in  H20,  but  decomp  thereby 
into  Bas(As04)2  and  BaH4(As04)2  (Beize- 
hus.) 

SI.  sol.  in  cold  acids 

+H2O.  SI.  sol  in  either  BaCl2+Aq  or 
Na«HAsQ4+Aq  (Maumene,  J  B.  1864. 
237.) 

Barium  tetrahyfaogen  arsenate,  BaH4(As04)2 
+2H20. 

Easily  sol.  in  H2O.  (Setterberg,  Berz.  J.  B 
26.  206.) 

Difficultly  sol.  in  little,  but  decomp.  by  much 
H2O.  Easily  sol  in  HCl+Aq,  less  easily  in 
HC2H8O2+Aq  (Hermann,  Dissert,  1879.) 

Barium  arsenate,  acid,  BaO,  2As205-f4H20. 
Very  si.  sol.  in  H2O.    (Mitscherlich  ) 


Barium  pi/roarsenate, 

Tnsol.  in  H20,  but  decomp.  thereby  into 
BaHAs04+H20.    (Lefevre,  C.  R.  108.  *1  058.) 

Barium  potassium  arsenate,  BaKAsO*. 

SI.  decomp   by  cold  H20,  rapidly  sol.  in 
dil  acids.    (Lefevre,  A.  ch.  (6)  27.  1.) 

Barium  sodium  arsenate,  BaNaAs04+ 

9H20. 
(Joly,  C.  R.  1887,  104.  1702.) 

Barium  arsenate  chloride,  3Ba8(As04)2,  BaCl2 
Insol.   in  H20;   sol.   in   dil.   HN08+Aq. 
(Lechartier,  C.  R.  65.  172.) 

Bismuth  arsenate,  basic,  BiAs04,  3Bi2O3. 
Insol.   in   H20.     Sol.    in   mineral   acids. 

(Cavazzi,  Gazz.  ch.  it.  14.  289  ) 
5Bi20«,  2As206+8H20.   Min.  Rfiagite 
Easily  sol.  in  HCl+Aq;  si.  sol.  in  HNOS+ 

Aq. 


Bismuth  arsenate,  BiAsO4+ JiH20. 
Insol.  in  H20      Insol    in  HN03+Aq  in 

presence  of  H3As04,  or  alkali  arsenates+Aq; 

sol.  in  HCl+Aq.     (Salkowsky,  J    pr.  104* 

129) 
Not      wholly      insol       in      HNOa+Aq. 

(Schneider,  J.  pr.  (2)  20.  418  ) 
Very  sol.  in  H8As04+Aq.    (Dumas.) 
Insol.  in  Bi(N03)8+Aq.    (Dumas.) 
Sol.  in  Bi(NO3)8+Aq.    (Salkowsky.) 
Insol.  in  cone.  Bi(N08)8+Aq  containing  a 

small  quantity  of  HNO8     (Schneider.) 

Bismuth  copper  arsenate,  Bi2Cu2oAsioH4407o 

=Bi203,  20CuO;  5As205+22H2O. 
Mm.  Miwte.    Decomp.  by  dil.  HNOs+Aq 
into  insol.  BiAs04,  and  Cu3(AsO4)2,  which 
goes  into  solution.    (Dana.) 

Bismuth  uranyl  arsenate,  Bi2(As04)o, 

8Bi03H3,  (U02)3(As04)2. 
Min.  Walpurgite. 

Cadmium  arsenate,  Cds(As04)2 
Ppt.    (Salkowsky,  J.  pr.  104.  129.) 
2CdO,  As206.    (Lef^vre,  C.  R.  110.  405.) 
5CdO,  2As206+5H2O    Ppt.    (Salkowsky.) 

Cadmium  p2/roarsenate,  Cd2As207 
(de  Schulten.) 

Cadmium  hydrogen  arsenate,   CdHAs04+ 

H2O. 

Decomp.  by  H2O.    (Demel,  B.  12. 1279.) 
CdH4(AsO4)2+2H2O.    Decomp.  by  excess 

of  H20.    (de  Schulten,  BuU.  Soc.  (3)  1.  473.) 

Cadmium  potassium  arsenate,  2CdO,  K20, 

As2O6. 
(Lefevre,  C.  R.  110.  405  ) 

Cadmium  sodium  arsenate,  CdO,  2Na2O, 
As206 

Slowly  sol.  in  dil.  acids  (Lefevre,  C.  R. 
110.  405.) 

2CdO,  4Na2O,  3As2O6.    (Lefevre.) 

Cadmium  arsenate  bromide,  3Cd3(As04)2, 
CdBr2. 

Sol.  in  very  dil.  HNO3+Aq.  (de  Schulten, 
Bull.  Soc.  (3)  1.  472.) 

Cadmium  arsenate  chloride,  3Cd3(As04)2, 
CdCl2. 

Sol.inverydil.HNOit+Aq.   (de  Schulten.) 

Caesium  arsenate,  Cs2O,  2As206+5H20. 

Ppt.    (Ephraim,  Z.  anorg.  1910,  65.  246.) 
Calcium  arsenate,  Ca8(As04)2+3H20. 

Ppt.  Insol.  in  H2O;  sol.  in  H3As04+Aq. 
(Kotschoubey,  J.  pr.  49.  182.) 

Calcium  pyroarsenate,  Ca2As207. 
Slowly  decomp.  by  cold  H20  into  CaHAsO4 
(Lefevre.) 
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Calcium    hydrogen    arsenate,    CaHAs04-f 


Insol.  in  HA    (Debray,  A.  ch.  (3)  61.  419.) 

+H20.  Min  Haidingente  Easily  sol.  in 
acids 

+2HH20.  Mm.  Pharmacohte  Easily  sol 
in  acids. 

+3H2O.  Insol  inH20;sol.inHCl,HNO3, 
or  H3As04+Aq;  also  in  (NH4)2S04,  NH4N03, 
NH4C2H302,  and  NH4Cl-fAq  (Raff  ) 

Calcium  teJrahydrogen  arsenate, 
CaH4(As04)2. 

Sol.  in  H20.    (Graham.) 

+H20.  SI  sol  in  H20.  Decomp.  by 
much  hot  H20  into  H3As04  and  Ca3(As04)2 
(Hormann,  Dissert.  1879.) 

Calcium  iron  (ferric)  arsenate,  6CaO,  4Fe2O8, 

5As205+15H20  (?). 
Mm.  Arseniosid&rite.    Sol  in  acids 

Calcium  magnesium  arsenate,  CafiH2fAs04)4, 
Mg5H2(As04)4+10H20. 

Min.  Picropharmacohte.  Easily  sol.  in 
acids. 

Ca8(As04)2,  Mg3(As04)2  Sol  in  HN08+ 
Aq.  (Kuhn.) 

Min  Berzelnte.    Sol.  in  HN03+Aq. 

CasMg6Hi4(As04)i4+49H20.  Min  Wap- 
plerite. 

Calcium  potassium  arsenate,  CaKAs04. 

(Lefevre,  A.  ch.  (6)  27.  5.) 
Calcium  sodium  arsenate,  CaNaAs04 

(Lefevre,  A  ch.  (6)  27.  1.) 

4CaO.  2Na2Q,  3As206  Not  attacked  by 
boiling  H20;  easily  sol  in  dil.  acids.  (Le- 
fevre.) 

Calcium  uranyl  arsenate,  Ca(U02)2(As04)2+ 

8H20. 
Min.  Uranospinite. 

Calcium    vanadium    arsenate,     CaHAs04, 

2(VO2)H2As04+8H2O. 
See  Arseniovanadate,  calcium. 

Calcium  arsenate  chloride,  Ca3(As04)2,  CaCl2. 

Insol  in  H20,  sol.  in  dil  HN03+Aq. 
(Lechartier.  C.  R.  65.  172.) 

3Ca8(As64)2,  CaCl2  As  above.  (Le- 
chartier.) 

Cerous  arsenate,  CeHAs04. 

Insol.  in  H20.  Sol.  in  arsenic  acid-j-Aq. 
(Berzelius.) 

Ceric    hydrogen    arsenate,    Ce(HAs04)2+ 

6H20. 

Ppt.  Insol.  in  H20  and  dil.  acids.  (Bar- 
bieri,  B.  1910,  43.  2216.) 

Ceric  dihydrogen  arsenate,  Ce(H2As04)44- 

4H20. 
Sol.  in  cone.  HNOt.    (Barbieri  I.  c.) 


hromic  arsenate,  2Cr2Os,  3Aso06. 
Insol.  in  H20  and  cone,  boiling  acids.    (Le- 
,  A.  ch.  (6)  27.  5.) 


Chromic  potassium  arsenate,  2O203,  3K20, 

3As205. 
(Lefdvre.) 

Chromic  sodium  arsenate,  2Cr203,  3Na20, 

3As2Ofi. 
(Lefevre.) 

Cobaltous  arsenate,  basic,  4CoO,  As20s. 

Easily  sol.  in  acids.  (Gentele,  J.  B.  1851. 
359.) 

Co(CoOH)As04.  Insol  in  H20;  difficultly 
sol.  in  acids.  (Colonano.) 

Cobaltous  arsenate,  Co3(As04)2+8H20. 

Ppfc.  Insol.  even  in  boiling  H20;  easily 
sol.  in  HN03,  HC1,  and  NH4OH+Aq;  sol.  in 
H3As04+Aq  (Proust);  sol.  in  dil.  FeS04+Aq. 
(Karsten,  Pogg.  60.  266.) 

Min.  Cobalt  bloom,  Erythrite.  Easily  sol.  in 
acids. 

5CoO,  2As205+3H20.  Insol  in  H20;  dif- 
ficultly sol.  in  acids  CColoriano,  C.  R.  103. 
273.) 

2CoO,  AsgOs.  SI.  attacked  by  boiling  H20; 
easily  sol.  in  dil.  acids.  (Lef&vre.) 

Cobaltous  hydrogen  arsenate,  CoH4(As04)2. 
Sol.  in  H20. 

Cobaltous  potassium  arsenate,  CoKAs04. 

(Lefevre  ) 

Cobaltous  sodium  arsenate,  CoNaAs04. 
(Lefevre.) 
4CoO,  2Na20,  3As205.    (Leffevre.) 

Cobaltous  vanadium  arsenate, 

Co(V02)2H2(As04)2+8H20. 
See  Arseniovanadate,  cobaltous. 

Cobaltous   arsenate   ammonia,   Cos(As04)2y 

NH3+7H20. 

(Ducru,  A.  ch.  1901,  (7)  22.  185.) 
Co3(As04)2,  2NH3+6H20.    (Ducru,  I.  c.) 
Cos(As04)2,  3NH3+5H2O.    (Ducru,  I  c.) 

Cuprous  arsenate,  2Cu20,  As206. 
(Hampe,  Dissert.  1874.) 
4Cu20,  As205.    (Hampe,  I.  c.) 

Cuprous  pyroarsenate,  Cu4As207. 

Ppt.  Sol.  in  NH4OH  or  KOH+Aq. 
(Reichard,  B.  1898,  31.  2166.) 

Cupric  arsenate,  basic,  8Cu07  As205-|- 
12H20. 

Min  Chalcopkyllite.  Easily  sol.  in  acids 
and  NH4OH+  Aq. 

6CuO,  As206+3H2p.  Min.  Aphanexite, 
Cliochmte.  Sol.  in  acids  and  ammonia. 

5CuO,  As205+2H20.  Mm.  Eriwite.  Sol 
in  HNOa+Aq. 
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+5H20.  Min.  Cornwalkte.  Sol  in  acids, 
and  NBUOH+Aq. 

+9H20.    Min.  Tirolite. 

4CuO,  As2O5+H2O.  Insol  in  H2O.  (De- 
bray,  A.  ch.  (3)  61.  423.) 

Mm.  Olivemie.  Sol  in  acids,  and  NH4OH 
H-Aq;  decomp.  by  hot  KOH+Aq. 


Aq. 


4-7H20.   Mm.Euchmte     Sol  inHN08+ 


(Hirsch,  C  C  1891,  I.  15.) 


Cupric  arsenate,  Cii3(As04)2. 

Insol  m  H20.  Easily  sol.  in  HCl-f  Aq;  si. 
sol.  in  other  acids;  sol.  in  NH4OH+Aq. 
(Coloriano,  C.  R.  103,  273  ) 

Insol   in  methyl  acetate.     (Naumann,  B. 


1909,  42.  3790  ) 
Insol.  in  liqui 
.  1898,  20.  827. 
+4H2O.   Decomp.  by  hot  H2O.    (Debray.) 


,      . 

Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 


•f5H2O  Min.  Trichakite.  Easily  sol  in 
cold  ECl+Aq. 

Cupric  arsenate,  acid,  oCuO,  2As205. 

Sol.  in  H,80a+Aq.    (Vogel  ) 

+3H20.    (Salkowsky.) 

+8,  9H,  and  12MH2O     (Hirsch.) 

CuHAsO4+H20.  Insol.  in  H2O.  (Color- 
iano.) 

+!}^HoO  Insol  in  H20.  (Debray,  A. 
ch.  (3)  61.  419  ) 

SCuO,  3As205-H2H2O.    (Hirsch.) 

Cupric  lead  arsenate,  SCuO,  PbO,  As2064- 

2H2O. 

Min.  Bayldonite.  Nearly  insol.  in  HNO3  + 
Aq. 

Cupric  potassium  arsenate,  CuKAsCh. 

Slowly  sol.  in  NH4OH~f-Aq;  easily  sol.  in 
acids.  (Lefevre,  A.  ch.  (6)  27.  5.) 

SCuO,  K20,  As205.  Easily  sol.  in  dil.  acids. 
(Lefevre  ) 

Cupric  sodium  arsenate,  CuNaAs04. 

(Lefevre.) 

3CuO,  Na20,  2As206.  Very  sol  in  dil. 
acids.  (Lefevre.) 

2Cu8(As04)2,  NaH2As04+5H20.  Ppt. 
(Hirsch,  C.  C.  1891,  1.  15.) 

6Cu5(As04)2,    2NaH2As04,    Na2HAs04+ 


H20,  or  16H20.    Ppt.    (Hirsch.) 


3Cu3(As04)2, 
(Hirsch.) 


Ppt. 


',4Cu8(As04)2,    Na2HAs04+llH20.      Ppt. 
(Hirsch.) 

Cupric  uranyl  arsenate,  Cu(U02)2(As04)2+ 

8H20. 

(Werther,  A.  68.  312.) 
Min.  Zeunente. 

Cupric  vanadium  arsenate, 

Ou(  V02)2H2(As04)2  +3H20. 
See  Arseniovanadate,  cupric. 


Cupric  arsenate  ammonia,  Cu3(As04)2, 
3NH8+4H2O. 

Insol.  in  cold  or  hot  H20.  (Damour,  J.  pr. 
37.  485  ) 

2CuO.  As205,  4NH3+3H20.  Decomp.  by 
H2O.  (Schiff,  A.  123.  42.) 

Cupric  arsenate  calcium  carbonate,  5CuO, 

As205,  CaC03+4H20,  or  9H20. 
Mm.  Tyroltie.     Easily  sol   in  acids,  and 
NH4OH+Aq. 

Cupric  arsenate  sodium  chloride,  2Cu8(As04)2, 


Decomp.  by  hot  H2O.  (Hirsch,  Dissert. 
1891.) 

3Cu3(As04)2,  2NaCl-hl3^H2O 
+17HH20.    (Hirsch,  Ic.) 
5Cu3(As04)2>  3NaCl+23H20.    (Hirsch.) 

Bidymium  arsenate,  Di2H5(As04)3. 

Ppt.  Insol.  in  H20;  si.  sol  in  weak  acids. 
(Marignac,  A.  ch.  (3)  38.  164  ) 

5Di2(AsO4)2,  As205+3H20.    Ppt. 

Glucinum  arsenate,  Gl3(As04)2. 

Insol.  in  H20;  sol.  in  H3As04-fAq.  (Ber- 
zelius) 

Glucinum  hydrogen  arsenate,  GlHAs04. 

Obtained  in  impure  state  by  heating  As20g 
with  G1(OH)2  in  a  sealed  tube  at  220°. 
(Bleyer,  Z.  anorg.  1912,  75.  287  ) 

Glucinum  £e?mhydrogen  arsenate, 

GlH4(As04)2 

Very  hydroscopic.  (Bleyer,  Z.  anorg.  1912, 
75.  287.) 

Glucinum  potassium  arsenate,  KGlAs04i 
HG10+5H20. 

Unstable.  Amorphous.  Easily  hydrolyzed, 
giving  more  basic  salts.  (Bleyer,  Z.  anorg. 
1912,  75.  289.) 

Glucinum  sodium  arsenate,  NaGlAs04, 
HG1O+6H2O. 

Unstable.  Easily  hydrolyzed.  (Bleyer, 
Z.  anorg.  1912,  76.  290.) 

Iron  (ferrous)  arsenate,  Fe3(As04)2+ 
6H20  (?). 

Ppt.  SI.  sol.  in  NH4OH+Aq.  Insol.  in 
(NH4)3AsO4+Aq  or  other  NH4  salts+Aq. 
(Wittstein.) 

+8H20.  Min.  Sympktite.  Sol.  in  HC1+ 
Aq. 

Iron  (ferric)  arsenate,  basic,  16Fe208,  As20fi 
+24H20. 

Insol.  in  NH4OH+Aq.    (Berzelius.) 

2Fe208,  As206+12H26.    Insol.  in  NH4OH 

Aq. 

3Fe203,  2As205 

3Fe2(As04)2,    Fe206H6+12H20.    Min. 
Pharmacosiderite.     Easily     sol.     in     acids: 
decomp.  by  KOH+Aq. 


ARSENATE,  MAGNESIUM  POTASSIUM  HYDBOGEN 


65 


Iron  (ferric)  arsenate,  Fe2O3;  As206. 

Ppt.   Insol.  in  H2O.   Decomp.  by  hot  H2O 

Sol  in  HC1,  H2S04  and  HN03.  (Metzke 
Z.  anorg  1898,19.473.) 

-f-4H2O.  Mm.  Scorodite.  Easily  sol.  i: 
HCl+Aq;  insol.  in  HNO3+Aq. 

+8H20.     Insol.  in  H2O.     When  freshl- 
pptd.,  sol.  m  NH4OH+Aq.    Sol.  in  HC1,  or 
HN03+Aq.     Insol.  in  HC2H302,   or  NH 
salts+Aq.    (Wittstein.) 

Sol  in  warm  H2S03+Aq  or  (NH4)2S03+ 
Aq.  (Bertmer,  A.  ch.  (3)  7.  79.) 

Iron    (ferric)   arsenate,  acid,  Fe203,3As20, 

+16.7H20. 

Ppt.;  si.  sol.  in  acids  with  a  yellow  color,  anc 
in  NH4OH+Aq  with  a  red  color.  (Metzke, 
Z.  anorg.  1898,  19.  476.) 

2Fe208,  3As205+12H20.  Insol.  in  H20  or 
HC2H302+Aq. 

Sol.  in  mineral  acids 

Sol.  only  in  cone.  H3As04+Aq. 

Sol.  in  (NH4)3As04,  and  other  NH4  salts 
+Aq.  (Wittstein) 

Sol.  in  NH4OH+Aq. 

+22J$a20.  Ppt.  SI.  sol.  in  acids  with 
a  yellow  color,  and  in  NH4OH+Aq  with  a  red 
color.  (Metzke,  Z.  anorg.  1898,  19.  475.) 

Iron   (ferroferric)   arsenate,  6FeO,   3Fe208, 

4As205+32H20. 

Insol.  in  B^O.   Sol.  in  HCl+Aq.   Decomp. 

by  KOH+Aq.    (Wittstein,  J.  B.  1866.  243.) 

Iron    (ferric)    lead    arsenate,    5Fe2(As04)2, 

Pb3(As04)2. 

Min    Carmine  Spar    Carminite.     Sol.  in 

acids;  KOH+Aq  dissolves  out  As20s.  (Sand- 

berger  ) 


Iron    (ferric)    potassium  arsenate, 
3K20,  3As206 

Not  attacked  by  boiling  H20;  easily  sol.  in 
dil.  acids.  (Lefevre  ) 

Fe2C3,  K20,  2As2Ofi.    (Lefevre.) 

Iron  (ferric)  sodium  arsenate,  Fe2O3,  Na20, 

2As306. 
(Lefevre.) 
2Fe203,  3Na20,  3As206.  (Lefevre.) 

Lanthanum  arsenate,  La2Hs(As04)8. 
(Frerichs  and  Smith.) 
Doubtful.    (Cleve,  B.  11.  910.) 

Lead  arsenate,  basic,  15PbO,2As205  (?). 
Ppt.    (Stromholm,  Z.  anorg.  1904,  38.  446.) 

Lead  arsenate,  Pb3(As04)2. 

Insol  in  H2O,  NH4OH,  or  NH4  salts+Aq. 
(Wittstein.) 

Sol.  in  2703.5  pts.  HCaHsOs+Aq  contain- 
ing 38.94%  HC^HsOa.  (Bertrand,  Mom't. 
Scient.  (3)  10.  477.) 

Sol.  in  sat.  NaCl+Aq.  (Becquerel,  C.  R. 
20.  1523.) 


Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 

Lead  pg/roarsenate,  Pb2As207. 
Insol.  in  H20  or  HC2H302+Aq.    Sol.  in 

HC1,  or  HNO.+Aq.    (Rose.) 
Decomp  by  cold  H20.    (Lefevre.) 
+H20=PbHAs04.    Ppt     (Salkowsky,  J. 

pr.  104.  109.) 

Lead  potassium  arsenate,  PbKAs04. 
(Lefevre,  A.  ch.  (6)  27.  5.) 

Lead  sodium  arsenate,  PbNaAs04. 

(Leferre  ) 

4PbO,  2Na20,  3As205.  SuperficiaUy  de- 
comp.  by  cold  H20.  (Lefevre.) 

Lead  arsenate  chloride,  3Pb3(AsO4)2,  PbCl2. 
Sol.  in  dil.  HN03+Aq.    (Lechartier.) 
Mm.  Mimetite.   Sol.  in  HNOS,  and  KOH+ 

Aq. 

Lithium  arsenate,  Li3As04. 

Ppt.  Sol.  in  dil.  acids  and  in  HC2H302+ 
Aq.  (de  Schulten,  Bull.  Soc.  (3)  1.  479.) 

L1HJJASC4+  3/2H20.  Decomp.  by  H20  into 
H3AsO4  and  Li3As04.  (Rammelsberg,  Pogg. 
128.  311.) 

Magnesium  arsenate,  Mg8(As04)2. 

Ppt. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790  ) 

+7H20,  +8H20,  +10H20,  and  +22H20. 
(Gruhl,  Dissert.  1897.) 

+SH20.  Min.  Hdrnesite.  Insol.  in  H20; 
easily  sol.  in  acids. 

Magnesium  hydrogen  arsenate,  MgHAs04. 

+JiH20.  Insol.  in  H20.  (de  Schulten,  C. 
R.  100.  263.) 

+5H20.    (Schiefer.) 

+6^H20.  Insol  in  H20.  1000  pts.  boihng 
H20  dissolve  1.5  pts.  (Thompson.) 

Sol.  in  HNOs+Aq  before  ignition,  but 
insol.  in  acids  after  ignition.  (Graham,  A.  29. 
29.) 

+7H20.  Min.  Roesslerite.  Sol.  in  HC1+ 
Aq. 

Magnesium,  tefrahydrogen  arsenate, 

MgH4(As04)2. 
Very  deliquescent;  sol.  in  H20.    (Schiefer.) 

Magnesium  potassium  arsenate,  MgKAs04. 
Insol.  in,  but  decomp  bycoldH20.  (Rose.) 

Easily  sol.  in  dil.  acids,    (Lef&vxe.) 
+7H20.    (KinkeHn,  Dissert,  1893.) 
4MgO,  2K20,  3As206.    Not  attacked  by 

soiling  H20;  slowly  sol.  in  dil.  acids.    (Le- 

* 


Magnesium  potassium  hydrogen  arsenate, 
KMgH(As04)2+xH20. 

Decomp.   by   H20.     (KinkeHn,    D  esert. 
1883.) 
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Mg3KH2(AsO4)3-f5H2O.  (Chevron  and 
Droixhe,  J.  B.  1888,  523.) 

Magnesium    potassium    sodium    arsenate, 
Mg2KNa(As04)2+10H20. 

(Kinkehn,  Dissert.  1883.) 
Magnesium  sodium  arsenate,  MgNaAs04. 

Insol,  in  H20.  Very  si,  sol.  in  dil.  acids. 
(Lefevre.) 

4MgO,  2Na20,  3As206.    (Lefevre.) 

Magnesium  vanadium  arsenate, 
MgH2(V02)2(As04)2-h9H2O  and 
MgHAs04,  2(V02)H2As04+9H20. 
See  Arseniovanadate,  magnesium. 

Magnesium  arsenate  chloride,  Mg3(As04)2, 

MgCl2. 

Insol.  in  H20;  sol.  in  dil.  HN08+Aq 
(Lechartier,  C.  R.  65.  172.) 

Magnesium  arsenate  fluoride,  Mg3(As04)2, 

MgF2. 

Insol.  in  H20;  sol.  in  dil.  HNOs+Aq 
(Lechartier.) 

Manganous  arsenate,  basic,  6MnO,  As205+ 

3H20  (?). 

Min.  Chondroarsenite.  Easily  and  com- 
pletely sol.  in  dil.  HC1,  and  HNO3+Aq. 

Manganous  arsenate,  Mn3(As04)2+H20. 

Insol.  in  H20;  si.  sol.  in  acids.  (Coloriano, 
C.  R  103.273) 

5MnO,  2As2O5+5H20.  Insol.  in  H20. 
(Colonano.) 

2MnO,  As206.  SI.  decomp.  by  cold  H20, 
but  rapioly  on  heating.  (Lefevre.) 

MnHAs04+H20  Decomp.  by  boiling 
H2O  into  5MnO,  2As2Os-f  5H20.  Sol.  in 
EN03,  H2S04,  or  H3As04+Aq. 

Manganous  ^mhydrogen  arsenate, 

MnH4(AsO4)2. 
Deliquescent.  Easily  sol.  in  H20.  (Schiefer.) 

Manganous  potassium  arsenate,  MnKAs04. 
(Lefevre,  A.  ch.  (6)  27.  5.) 

Manganous  sodium  arsenate,  MnNaAs04. 
Very  sol.  in  dil.  acids.    (Lefevre.) 
2MnO,  4Na20,  3As2O5.    Not  attacked  by 

boiling  H20;  very  sol.  in  dil  acids.    (Lef&vre.) 

Manganous  arsenate  chloride,  Mn^AsO^, 

MnCl2. 

Insol.  in  H2O;  sol.  in  dil.  HN03+Aq. 
(Lechartier,  A,  68. 259.) 

Manganic  arsenate,  Mn2(As04)2+2H20. 

Insol.  in  H20;  sol.  in  acids. 
Mercurous  arsenate,  (Hg2)3(As04)2. 

Insol.  in  H20;  difficultly  sol.  in  acids. 
(Colonano,  C.  R.  103.  273.)  Ppt.  (Haack, 
C.  C.  1890,  II.  736.) 


Hg2(As03)2  Insol.  in  H20,  HC2H802,  or 
alcohol.  Decomp.  by  cold  HGl+Aq.  SI.  sol. 
in  cold  HN03+Aq,  from  which  it  is  precipi- 
tated by  NH4OH  as  Hg2HAs04  (Simon, 
Pogg.  41.  424.) 

Mercurous  hydrogen  arsenate,  Hg2HAsO4. 

Insol.  in  H20,  HC2H302,  or  NH4OH-fAq. 
Decomp.  by  cold  HCl-j-Aq;  sol  in  cold  HNO8 
-f  Aq  without  decomp;  very  si.  sol.  without 
decomp.  in  NH4N03+Aq.  (Simon,  Pogg.  41. 
424.) 

Mercuric  arsenate,  Hg3(As04)2. 

Ppt.  Sol.inH3As04orHN03+Aq.  (Berg- 
man.) Very  si  sol  in  H20.  Easily  sol.  in 
HCl-fAq.  SI.  sol.  in  HNO3-f Aq.  Insol.  in 
H3AsO4-HAq  (Haack,  C.  C.  1890,  II.  736.) 

Mercurous  silver  arsenate,  Hg2AgAs04. 

Sol  in  hot  cone.  HN03.  (Jacobsen.  Bull. 
Soc.  1909,  (4)  5.  948.) 

Mercurous  arsenate  nitrate,  Hg3As04,  HgNOa 
+H20. 

Insol.  in  H20  or  HC2H302;  sol.  in  HNO3-f- 
Aq.  (Simon,  Pogg.  41.  424.) 

3Hg3AsO4, 2HgNO3, 2Hg20.  Ppt.  (Haack.) 

Molybdenum  arsenate. 

Ppt. 
Nickel  arsenate,  basic,  5NiO,  As206. 

Mm. (Bergemann.) 

Ni(NiOH)A.sO4.  Difficultly  attacked  by 
acids  or  alkalies.  (Colonano.  Bull  Soc.  (2) 
45.241.) 

5NiO,  2As206+3H2O.     As  above. 

Nickel  arsenate,  Ni3(As04)2. 

Mm. (Bergemann.) 

+rcH20.  Insol.  in  H20.  Sol.  in  H3As04, 
and  cone,  mineral  acids.  Easily  sol.  in 
NH4OH+Aq 

+2H2O.  Insol.  in  H20;  difficultly  sol.  in 
acids.  (Coloriano,  Bull.  Soc  45.  241.) 

+8H20.  Min.  Nickel-bloom,  Annabergite. 
Easily  sol.  in  acids. 

NiHAsO4+H20.  Sol.  in  H20.  Difficultly 
attacked  by  acids.  (Coloriano,  C.  R.  103. 
274.) 

Nickel  potassium  arsenate,  12NiO,  3K20, 
5As2Ofi. 

(Lefevre.) 

2NiO,  K2Q,  As206,  Rapidly  sol.  in  dil. 
acids.  (Lefevre.) 

Nickel  sodium  arsenate,  NiNaAsO*. 
Very  slowly  sol.  in  dil.  acids.    (Lefevre.) 
4NiO,  2Na20,  3As206.    (Lefevre.) 

Nickel  arsenate  ammonia, 

Ni3(As04)2,NH8+7H20. 
M3(AsO4)2,2NH3+6H20. 
M8(As04)2,3ISrH3+5H20.     (Ducru,  C.  R. 
1900, 131.  703.) 
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Palladium  arsenate  (?). 

Ppt. 
Platinum  arsenate  (?) 

Ppt     Sol.  in  HNO3+Aq. 
Potassium  arsenate,  K3As04 

Deliquescent.  Very  sol.  in  H2O.  (Graham, 
Pogg.  32.  47.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3601  ) 

Potassium  hydrogen  arsenate,  K2HAsO4. 

Sol.  in  H20. 
Potassium  cfthydrogen  arsenate,  KH2As04. 

Sol  in  5.3  pts.  H20  at  6°,  forming  a  solu- 
tion of  sp.  gr.  1  1134.  Much  more  sol.  in  hot 
H2O.  Insol.  in  alcohol 

Sol  in  26,666  pts.  boiling  cone,  alcohol.    (Wenzel  ) 

Potassium  sodium  hydrogen  arsenate, 
KNaHAs04+16H20. 

Sol.  in  H2O. 

K3Na3H6(As04)4+9H2O  Sol.  in  H2O,  and 
not  easily  decomp.  thereby  into  its  constitu- 
ents. (Filhol  and  Senderens,  C.  R.  95.  343  ) 

Potassium  strontium  arsenate,  KSrAs04. 

(Lefevre,  C.  R.  108.  1058  ) 
Potassium  vanadium  arsenate,  K(V02)2As04 


See  Arseniovanadate,  potassium. 
Potassium  zinc  arsenate,  KZnAs04. 

(Lefevre  ) 
Potassium  arsenate  sulphate. 

See  Arseniosulphate,  potassium. 
Rhodium  arsenate  (?). 

Ppt. 
Rubidium  metaarsenate,  RbAs03. 

Sol.  in  H20.     (Bouchonnet,  C.  R.  1907, 
144.  642.) 
Rubidium  arsenate,  Rb3As04+2H20. 

Very  hydroscopic;  sol.  in  H20  to  give  an 
alkaline  solution.  Absorbs  C02  from  the  air 
(Bouchonnet,  I.e.) 

Rubidium  pg/roarsenate,  Rb^saO?. 
(Bouchonnet,  I.e.) 

Rubidium  hydrogen  arsenate,  Rb2HAs04+ 

+H20. 

Absorbs  CO2  from  the  air.  Very  hydro- 
scopic; sol.  in  H20,  Insol.  in  alcohol.  (Bou- 
chonnet, I.e.) 

Rubidium  ^"hydrogen  arsenate,  RbH2As04. 

Not  hydroscopic.  Very  sol.  in  H2O;  aq. 
solution  is  acid  to  litmus.  (Bouchonnet,  I.e.) 

Silver  arsenate,  AgsAs04. 

Insol.  in  H20.  Sol.  in  acids;  easily  sol. 
in  HsAs04+Aq.  (Joly,  C.  R.  103.  1071.) 


1 1  H20  dissolves  0  0085  g.  Ag3As04  at  20°. 
(Whitby,  Z  anorg.  1910,  67.  108.) 

Much  less  sol.  in  H3As04  than  Ag3P04 
(Graham ) 

Sol  inNH4OH-f-Aq.    (Scheele.) 

Sol  m  (NH4)2C03-hAq.  Insol  in  NH4 
sulphate,  nitrate,  or  succmate+Aq.  (Witt- 
stein.) 

Very  si  sol.  m  NH4N03+Aq,  more  easily 
in  HC2H302  +  Aq  (Graham.) 

Sol.  m  Na2S203-f-Aq,  but  not  so  easily  as 
Ag3PO4. 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller ) 

Insol.  in  liquid  NH3.  (Gore.  Am.  Ch.  J. 
1898,  20.  829  ) 

Silver  hydrogen  arsenate,  Ag2HAsO4. 

Decomp.  by  H20,  with  formation  of 
Ag3As04.  (Setterberg,  Berz  J.  B  26.  208.) 

AgH2As04.  Decomp.  by  H2O,  (Joly,  C. 
R  103.1071.) 

Ag2O,  2As205  Decomp.  by  H2O  Rather 
si.  sol.  in  HNOg-f  Aq  Very  easily  sol  in 
NH4OH-hAq.  (Hurtzig  and  Geuther,  A. 
111.  168.) 

Silver  arsenate  ammonia,  Ag3As04,  4NH3. 

Easily  sol.  in  H2O.  (Widmann,  Bull.  Soc. 
(2)  20.  64.) 

Silver  arsenate  sulphate,  3Ag20,  As205,  S03. 
Decomp.    by    H20,    with    separation    of 
Ag3As04;  decomp  by  dil  H2SO4+Aq.    (Set- 
terberg, Berz  J.  B  26.  209  ) 

Sodium  arsenate,  Na3AsO4+12H2O. 

Permanent  in  dry  air.  Sol.  in  3. 57  pts  H20 
at  15  5°  (Graham.)  100  pts.  H2O  at  15  5° 
dissolve  28  pts.  Na3As044-12H20.  (Ber- 
zelius.)  Sol.  in  3.75  pts  H2O  at  17°;  or  100 
pts.  H2O  at  17°  dissolve  26.7  pts  ;  or  sat. 
Na3As04+Aq  at  17°  contains  21.1%  Na8As04 
+12H20  or  10.4%  Na3As04,  and  has  sp.  gr. 
1.1186.  (Schiff,  A  113.  350  ) 

Melts  in  crystal  H20  at  85.5°. 

Sp.  gr.  of  Na3As04+Aq  at  17°. 
%  =  %Na8As04+12H20. 


% 

Sp.gr 

% 

Sp.gr. 

% 

Sp.  gr 

1 

2 
3 

4 
5 
6 

7 

1  0053 
1  0107 
1  0161 
1.0215 
1  0270 
1  0325 
1  0380 

9 
10 
11 
12 
13 
14 
15 

1  0490 
1  0547 
1.0603 
1.0659 
1.0716 
1.0773 
1.0830 

17 
18 
19 
20 
21 
22 

1  0945 
1.1003 
1.1061 
1.1121 
1  1179 
1.1238 

8 

1.0435 

16 

1.0887 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8.  286.) 

"Arsemate  of  soda"  dissolves  in  60  pts.  boiling 


.    (Hall,  Chem.  Soc.  61.  93.) 
+10H20.   Efflorescent.    (Hall,) 
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Sodium  hydrogen  arsenate,  Na2HAs04H~ 
7H20. 

Not  efflorescent.    (Schiff.) 

Solubility  m  Pb(N03)2+Aq.  A  table  is 
given  which  records  the  g  of  AsaOs  in  100  cc. 
of  the  filtrate.  (Curry,  J.  Am.  Chem,  Soc. 

+7J4H*0     (Lescoeur,  C.  R  104.  1171.) 

+12EMX  Efflorescent.  Sol.  in  H20,  sol. 
in  1  79  pts.  H20  at  14°;  or  100  pts.  H20  at 
14°  dissolve  56  pts.  Na2HAs04+12H20.  Sat. 
Na*HAs04+Aq  contains  35  9%  Na2HAs04+ 
12H20,  or  16.5%  Na2HAs04,  and  has  sp.  gr.  = 
1  1722.  (Schiff,  A.  113.  350.) 

100  pts  HsO  at  7.2s*  dissolve  22  268  pts.  (Thomp- 
son) 

100 pts  H2O  dissolve  17.2  pts.  Na2HAsO4+ 
12HoO  at  0°,  and  140.7  pts.  at  30°.  (Tilden, 
Chem.  Soc.  45.  409.)  ^ 

Melts  m  crystal  H20  at  28°.    (Tilden.) 

Sp.  gr,  of  Na2HAsO4+Aq  at  14°. 
%  -  %Na2HAsO4+12H2O. 


% 

Sp  gr 

% 

Sp  gr. 

% 

Sp.gr. 

1 

1  0042 

15 

1  0665 

29 

1  1358 

2 

1.0084 

16 

1  0712 

30 

1  1410 

3 

1.0126 

17 

1  0759 

31 

1  1463 

4 

1  0168 

18 

1  0807 

32 

1  1516 

5 

1  0212 

19 

1  0855 

33 

1  1569 

6 

1  0256 

20 

1  0904 

34 

1  1623 

7 

1  0300 

21 

1  0953 

35 

1.1677 

8 

1.0344 

22 

1.1003 

36 

1  1731 

9 

1  0389 

23 

1  1052 

37 

1  1786 

10 

1  0434 

24 

1  1103 

38 

1  1841 

11 

1  0479 

25 

1.1153 

39 

1  1896 

12 

1  0525 

26 

1  1204 

40 

1  1952 

13 

1  0571 

27 

1  1255 

14 

1.0618 

28 

1  1306 

(Schiff,  calculated  by  Gerlach,  Z.  anal  8.  280.) 

Insol.  in  alcohol 

(Setterberg) 


Sodium  dihydrogen  arsenate,  NaH2As04+ 
H2O. 

More  sol.  in  H20  than  NasAsO4  or 
Na2HAs04  (Schiff) 

H-2H2O.  Efflorescent.  (Joly  and  Duffet, 
C.  R.  102.  1391.) 

Sodium  tfnhydrogen  cfo'arsenate, 

Na8H3(As04)2-h3H20. 
Sol.  in  H20.    (Filhol  and  Senderens,  C.  R. 
95.  343.) 


Sodium  strontium  arsenate, 
Not  attacked  by  boiling  H2O.    (Lefevre.) 
+9HoO.  Scarcely  sol.  in  H2O.   (Joly,C.R. 

104.  905".) 

+18H20.    (Joly.) 

Sodium  uranyl  arsenate,  Na(TJ02)As04. 
Ppt.    (Werther,  A.  68,  312.) 


Sodium  zinc  arsenate,  NaZnAs04. 
Slowly  sol  in  dil  acids.    (Lefdvre.) 
Na2ZnAs207.   As  above.    (Lefevre.) 

Sodium  arsenate  fluoride,  Na3AsO4,  NaF4- 

12H20. 

Sol.  in  9.5  pts.  H20  at  25°,  and  2  pts  at 
75°.  (Bnegleb,  A.  97.  95.) 

Sodium  arsenate  stannate,  6Na2O,  2As2Os, 
Sn02+50H2O. 

More  difficultly  sol.  than  sodium  stannate. 
(Eaeffely,  Phil.  Mag.  (4)  10.  290.) 

5Na3As04,  Na2SnOs+60H20.  (Prandtl, 
B.  1907,  40.  2133.) 


Sodium  arsenate  sulphate, 

2Na2S04 
Sol  inHoO     (Mitscherhch.) 
Na4As207,  Na2SO4     (Setterberg  ) 

Sodium  arsenate  tungstate,  Na4As207, 

Na2W3Oio+20H2O. 
See  Arseniotungstate,  sodium* 

Strontium  arsenate,  Sr3(As04)2. 

Not  attacked  by  boiling  H20;  easily  sol.  in 
dil.  acids.    (Lefevre,  A.  ch  (6)  27.  5.) 


Strontium  pyroarsenate, 

Decomp.   by   cold  H20  into  SrHAs04-f- 
!JiH2O.    (Lefevre) 

Strontium"  hydrogen    arsenate,    SrHAs044- 


Insol  in  cold,  but  decomp  by  hot  H20  into 
a  basic,  and  a  sol.  acid  salt.  100  pts.  H^O  at 
15  5°  dissolve  0  284  pt.  (Thompson,  1831.) 

Sol.  in  HC2H302,  and  very  easily  in  HC1+ 
Aq.  (Kotschoubey,  J  pr.  49.  182.) 

Sol  in  HNOs-f  Aq. 

SrH4(As04)2+2H20.  Partly  sol  in  H20. 
(Hormann,  Dissert.  1879  ) 

Strontium  vanadium  arsenate,  SrHAs04, 

2(V02)H2As04+7^H20.^ 
See  Arseniovanadate,  strontium. 


Strontium   arsenate    chloride,    3 

SrCl2. 

Insol.  inH20;  easily  sol.  in  dil.  HN03+Aq, 
(Lechao-tier,  C.  H.  65.  172  ) 


Thallous  arsenate, 
Sol.  in  H20.    (Wfflm,  A.  ch.  (4)  5.  5.) 

Thallous  hydrogen  arsenate,  Tl2HAs04. 
Very  easily  sol.  in  H20.    (Willm.) 

Thallous  dahydrogen  arsenate,  TlH2As04. 
Easily  sol.  in  H20.    (Willm.) 

ThalHc  arsenate,  TlAsO44"2HsO. 

Insol.  in  H20:  sol.  in  HCl+Aq;  decomp. 
byNH4OH,  orKOH+Aq.    (Willm.) 
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Thorium  hydrogen  arsenate,  Th(HAsO4)2+ 

6H20. 

Insol.  in  H20  or  H3As04+Aq     (Berzehus  ) 
Ppt.,  insol  in  H2O     (Barbien,  C.  A  1911: 

3385) 
Th(H2As04)4+4H20.    Decomp    by  H20 

(Barbien,  I.  c ) 

Tin  (stannous)  arsenate,  SnHAs04+J^H2O 
Insol.  in  H20.    (Lenssen,  A.  114.  113.) 

Tin  (stannic)  arsenate,  2Sn02,  As205. 

Ppt.  Insol.  in  H20  and  dil.  HN03+Aq. 
(Haeffely,  Phil.  Mag.  (4)  10.  290.) 

Sn3(AsO4)4+6H2O.  Insol.  in  H2O;  sol.  in 
cone.  HCl+Aq,  and  in  aqua  regia;  insol  in 
HNOs+Aq  or  H2SO4  (Williams,  Proc.  Soc. 
Manchester,  16.  67.) 

Colloidal .  Very  slowly  sol.  in  H20,  from 
which  it  is  pptd.  by  HC1,  HN03,  or  H2S04+ 

Aq;  also  by  BaCl2,  CaCl2,  NH4C1,       

+Aq,  and   _    '_        , 

by  alcohol,  HC2H302,  Hg^i2, 

or  (NH4)2C03+Aq.    TJ 


UL2}  \*>a\ji.2j  j.^i  jLA4\_/i,  and 
gN03,  orKI+Aq.    Not  pptd 
—  ~    — «.rn    isjft  r*r\    v  fir\ 

gL/l2,  INa2V_>U3,  J\.2L>U3, 

.  -A  he  pptd  jelly  is  read- 
ily sol  in  cone  acids,  and  KOH,  or  NaOH+ 
Aq.  (Williams,  I  c ) 

Tin  (stannous)  arsenate  chloride,  Sns(As04)2j 

SnCl2+2H20 
Decomp.  on  air.    (Lenssen,  A.  114.  113.) 

Titanium  arsenate  (?). 

Insol.  in  H20,  Sol  in  titanic  acid,  arsenic 
acid,  or  HCl+Aq.  Sol  in  Ti  salts +Aq. 
(Rose ) 

Titanyl  arsenate,  5Ti02,  2As203. 

Sol  in  aoids  without  decomp.  Scarcely 
attacked  by  KOH  or  by  NH4OH+Aq. 
(Reichard,  B.  1894,  27.  1026  ) 

Uranous  arsenate,  U3(As04)2. 
Ppt. 

Uranous  hydrogen  arsenate,  UH2(As04)2+ 
3H20. 

Ppt.    Sol.  in  HCi+Aq. 
Uranyl  arsenate,  (U02)HAs04+4H20. 

Insol.  in  H20,  HC2Hs02,  and  saline  solu- 
tions, as  NH4Cl+Aq;  sol.  in  the  mineral 
acids;  sol.  in  K2C03+Aq.  (Werther,  A,  68. 
313.) 

(U02)H4(As04)  2 + 3H20.    (Werther.) 

(U02)oAJS207.    Insol.  in  H20,  sol  in  acids. 

(U02)8(As04)2+12H20. 

Min.  Trosgerite. 

Vanadium  dihydrogen  arsenate,  (VO 


Easily  sol.  in  H20.     (Friedheim,  B.  23. 
2600.) 
See  Arseniovanadic  acid. 

Vanadium  zinc  arsenate.  (VO2)2ZnH2(As04)2 


See  Arseniovanadate,  zinc. 


Vanadyl  arsenate,  (VO)2HAsO4+H20. 

Very  slowly  sol.  in  HjO;  insol.  in  alcohol; 
easily  sol.  in  HCl+Aq  (Berzelius.) 

Composition  given  by  Friedheim  (B.  23. 
2600). 

yttrium  arsenate,  YtHAs04. 

Ppt  Insol.  in  acetic,  easily  sol.  in  mineral 
acids. 

Zinc  arsenate,  basic,  4ZnO,  As206+H20. 

(Friedel,  J.  B  1866.  949.) 

Mm  Adamite  Easily  sol.  in  dil  HCl-fAq, 
and  is  attacked  by  HC2Hs02. 

Zinc  arsenate,  Zns(As04)2 
(deSchulten,  Bull  Soo.  (3)  2.  300.) 
+3H20.   Ppt    Sol.  in  HNO3,  and  H8As04 

+Aq.     (Kottig,  J.  pr.  48.  182.) 
+8H20. 
Min,  Kbttigite. 

Zinc  arsenate,  acid,  Zn6H2(As04)4. 

Easily  sol  in  cold  HCl-fAq,  less  easily  in 
cold  HN08  Sol  in  KOH,  or  NaOH+Aq 
(Gorguel,  Dissert,  1894.) 

-f-3H20.  Insol.  m  H20,  sol.  in  H8As04,  or 
HNOs+Aq.  (Mitscherhch.) 

+5H20  Sol.  in  dil  HCl+Aq.  (DemeL,  B. 
12. 1279  )  Could  not  be  obtained,  (Coloriano, 
Bull.  Soc.  (2)  45.  709.) 

2ZnO,  As20s.  Very  slowly  decomp.  by 
cold,  rapidly  by  boiling  H2O.  (Lefdvre ) 

ZnHAs04+H20.  Insol.  in  H20.  (Debray, 
BuU.  Soc.  (2)  2.  14  ) 

Decomp.  by  hot  H20  into  4ZnO,  As205+ 
H2O.  (Coloriano,  C.  R.  103.  273  ) 

Zn(ZnOH)2As2O7+7H20  (Gorgeul.) 

Zinc  arsenate  ammonia,  Zns(As04)2,  2NH3+ 

3HiO 

Insol.  in  H2O;  sol.  in  acids,  NH4OH,  or 
KOH+Aq.  (Bette,  A.  15.  141 ) 

Zirconium  arsenate,  2Zr02,  As2Os+5/2H20  = 

(ZrO)HAsO4+%H20. 
Ppt.   Insol.  in  H20  or  HCl+Aq.    (Paykuil, 
B.  6.  1467.) 

Perarsenic  acid. 
See  Perarsenic  acid. 

Arsenicotungstic  Acid. 

Ammonium  vanadium  arsenicotungstate. 
See  Arsenicovanadicotungstate,  ammonium. 

Arsenicovanadicotungstic  acid. 

Ammonium    arsenicovanadicotungstate, 
16(NH4)20,  5As203,  15V208,  26WOS+ 
101H2O. 
SI,  sol.  in  cold,  readily  sol.  in  hot  H20. 

(Rogers,  J.  Am.  Chem  Soc.  1903,  25.  308.) 

Arsenimide,  As2(NH)a. 

Decomp.  by  H20.  (Hugot,  C  R.  1904, 
139.  56.) 
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Arsenioarsenic  acid,  3As203,  2As2O54- 
3H20. 

Decomp.  by  H20.    (Joly,  C.  R.  100.  1221 ) 

3AsoO3,  As205+H2O  Decomp.  by  H20 
(Joly ) 

As203,  As2O5+H2O.  Decomp.  by  H20. 
(Joly ) 

See  also  Arsenic  in'oxide  pe?itoxide. 

Arsenic  chromic  acid. 

Ammonium   arseniochromate,   2(NH4)aO, 
As2O5,  4Cr08+H20 

Insol.  in  H20.  (Friedheim  and  Mozkin, 
Z  anorg.  1894,  6.  280  ) 

3(NH4)A  As2O5,  8Cr03  Decomp  by 
recryst.  from  H20.  (Friedheim  and  Mozkin, 
Z.  anorg.  1894,  6.  281  ) 

Potassium  arseniochromate,  2K2O,  As2O5, 
4Cr03 

Decomp.  by  recryst.  from  H20.  (Friedheim 
and  Mozkin,  Z.  anorg.  1894,  6.  275.) 

2K20,  As206,  4CrO3-hH2O.  Decomp.  by 
recryst  from  H20.  (Fnedheim  and  Moz- 
kin, I.  c.) 

Arseniomolybdic  acid,  As2(>5,  6MoOs  + 
10H20. 

By  recryst.  from  H2O  the  comp.  with  18H20 
is  formed.  (Pufahl,  Dissert.  1888.) 

+16H20.     Sol.inH20.    (Debray ) 

+18H20.  Completely  sol.  in  H2O  Sp.gr 
of  sat.  solution  at  18  8°  is  2  21.  Easily  sol.  in 
abs  alcohol.  Insol.  in  CS2,  liq.  hydrocarbons 
and  CHC13  (Puf  ahl,  I  c  ) 

As20s,  7Mo08-fl4H20.  (Seyberth;  B.  7. 
391) 

As206, 18MoO3H-28H2O.  Very  sol.  in  H20 
Sp.  gr.  of  sat.  solution  at  18.3°  =2.45  and  1  cc 
contains  2.16  g  acid.  Easily  sol.  in  absolute 
alcohol;  insol.  m  CS2,  liquid  hydrocarbons 
and  CHC13  (Pufahl,  Z.c ) 

Sol.  in  ether  with  subsequent  separation 
into  two  layers.  See  Phosphotungstic  acid 
(Drechsel,  B.  20.  1452  ) 

-f  38H20  Efflorescent.  When  recryst 
comp.  with  28H20  is  formed.  (Pufahl,  I  c.) 

As205,  20Mo03+27H20.  SI.  sol  in  HN03 
-j-Aq.  (Debray,  C.  R.  78.  1408  ) 

Ammonium  arseniomolybdate,  (NH4)20, 
As2O6,  2MoOs+3H2O. 

(Friedheim,  Z  anorg  1894,  6.  28.) 

+4H2O.    (Friedheim,  I  c  ) 

(NH4)20,  As206,  6Mo08+2H2O.  SI.  sol. 
in  cold  H20;  sol.  in  acids  (Debray.) 

+4H20.  SI.  sol.  in  cold,  very  easily  sol.  in 
hotH20.  (Pufahl,  Zc.) 

2(NH4)20,  As206,  6MoO3-f  6H20.  SI.  sol, 
in  H2O.  Cannot  be  recryst.  therefrom. 
(Pufahl.) 

+12H20.  (Friedheim,  Z.  anorg.  1894,  6. 
31) 

3(NH4)20,  As206,  6Mo084-4H20.  (Fried- 
heim, Z.c.) 


+8H2O     (Fnedheim,  l.c )     • 

(NH4)20,  2H2O.  7MoO3,  As2O5+4H2O. 
Sol  in  hot  H2O.  (Seyberth,  B.  7.  391 ) 

Not  obtained     (Pufahl.) 

7(NH4)2O,     2As206,     14Mo03+28H20. 
(Fnedheim,  l.c ) 

5(NH4)20,  As205, 16MoO3+5H20.  (Fried- 
heim, Z  anorg.  1894,  6.  31.) 

5(NH4)2O,  As2O5, 16Mo03+9H2O.  Nearly 
insol.  in  cold,  sol  in  boiling  HoO.  Easily  sol. 
in  NH4OH+Aq  (Gibbs,  Am  Ch.  J.  3.  402.) 

-H2H20.    (Pufahl,  I.e.} 

2(NH4)20,       As205,       18Mo03+17H2O. 

(Pufahl,  I.e.} 

3(NH4)2O,As2O6,18MoO3+14H20.  Very 
sol.  in  H2O  and  alcohol.  (Kehrmann,  Z. 
anorg.  1894,  7.  421.) 

3(NH4)20,  As205,  20Mo03.  Easily  sol.  in 
H2O.  (Debray,  C.  R.  78.  1408.) 

3(NH4)2O,  As205,  24Mo03+12H20.  De- 
composed by  H20,  especially  when  boiling. 
Easily  sol  in  NH4OH+Aq,  less  easily  sol.  in 
warm  H2S04  and  boiling  H3As04+Aq.  SI. 
sol  in  molybdic  acid+Aq,  HN03,  and  cone. 
NHJSTOg-fAq.  (Pufahl,  Z.c) 

Barium  arseniomolybdate,  BaO,   As2O5, 
6Mo03-flOH20. 

SI.  sol.  in  H2O.  Partially  decomp.  by  boil- 
ing. (Pufahl,  lc} 

SBaO,  As206,  6MoO3.  SI.  sol.  in  H2O. 
(Pufahl,  lc.} 

SBaO,  As206,  7Mo03     Ppt.    (Seyberth  ) 

SBaO,  As206,  ISMoOs.  Decomp.  by  HoO. 
(Pufahl,  lc} 

Cadmium    arseniomolybdate,    CdO,    2H2O, 

As2O6,  6MoO3+llH20. 
(Pufahl ) 
SCdO,    3H20,    As2O6,    18Mo03+33H20. 

(Pufahl.) 

Caesium  arseniomolybdate,  Cs2O,  Aso05, 
6Mo03. 

SI  sol  in  H2O.    (Pufahl,  lc.} 

4Cs20,  As2O5,  26Mo03+15H20.  Ppt. 
(Ephraim,  Z  anorg.  1910,  65.  246.) 

Calcium  arseniomolybdate,  CaO,  As206, 
6MoO3+10H2O. 

Rather  difficultly  sol.  in  cold  H20 .  (Pufahl, 
lc} 

3CaO,  As206,  6Mo03.  As  Ba  salt.  (Pu- 
fahl, lc} 

3CaO;  As205,  18MoO3+32H20.  Very  sol. 
in  H20.  Solution  sat.  at  18°  has  sp.  gr.= 
2.163.  (Pufahl,  lc} 

Cobalt  arseniomolybdate,  CoO,  2H20,  As205, 
6Mo03+llH20. 

(Pufahl.) 

3CoO,  3H20,  As206,  18Mo08+33H2O. 
(Pufahl.) 

Cupric  arseniomolybdate,  CuO,  2H20,  As205, 

6Mo03+15H20.    (Pufahl.) 
3CuO,    3H20,    As2O6,    18Mo08-f  34H20. 
(Pufahl) 


ABSENIOSULPHATE,  POTASSIUM 


71 


Lithium     arseniomolybdate,     Li2O,     As205. 

6Mo03+14H20. 
Very  sol.  in  H20.    (Pufahl,  I.e.} 
3Li2O,  As205,  18Mo03+34H20.    Solution 

sat.  at  15°  has  sp.  gr  of  2.481.    (Pufahl,  I.e.) 

Magnesium  arseniomolybdate,  MgO,  As2O6, 
6Mo08+13H20.  »  &  >  2  *> 

Very  sol.  in  H20.    (Pufahl,  Z  c.) 
3MgO,  As2O5,  18Mo03+36H20     Sol.  in 
H20.    (Pufahl,  Zc.) 

Manganese  arseniomolybdate,  MnO,  2H20. 
As206,  6Mo03+llH2O. 

(Pufahl.) 

3MnO,  3H20,  As2O5,  18Mo03+33H2O 
(Pufahl ) 

Nickel  arseniomolybdate,  NiO,  2H20.  As2O6, 
6Mo03+llH20. 

(Pufahl.) 

3NiO,  3H20,  As206,  18Mo08+34H2O. 
(Pufahl) 

Potassium  arseniomolybdate,  KoO,  As2O6. 
2Mo03+5H20. 

Sol.  in  H20.    (Friedheim,  Z.  anorg.  2.  314.) 

K20,  As206.  6Mo03-h5H20,  Sol.  in  hot 
H20  without  decomp.  (Friedheim,  Z.  anorg 
1892,  2.  330.) 

K20,  As206,  18Mo08+25H20.  Easily  sol. 
in  cold  H20.  Decomp.  on  dilution.  (Pufahl, 
I.e.) 

3K20,  As206,  18Mo03+26H20.  Easily 
sol.  in  H20.  (Pufahl,  I  c  ) 

3K20,  As2O6,  20Mo08.  Insol.  in  H20. 
(Debray,  C.  R.  78.  1408.) 

3K20,As206,24MoO8-hl2H20.  Somewhat 
sol.  in  H20  acidified  with  HN03.  (Pufahl, 
Z.c) 

Rubidium  arseniomolybdate,  3Rb20,  3As2O5, 
5Mo03+9H20. 

Easily  sol.  in  H20.  (Ephraim,  Z.  anorg. 
1910,  65.  241.) 

Rb20,  As206,  6Mo03.  SI.  sol.  in  H20 
(Pufahl,  Zc.) 

4Rb20,  As206,  18Mo03+40H2O.  Pptd. 
(Ephraim,  Z.  anorg.  1910,  65,  241-4.) 

Silver  arseniomolybdate,  3Ag20,  As205, 
6Mo03+a?H20. 

(Pufahl,  Leipzig,  1888.) 

6Ag20,  As206,  18Mo03+22H20.  SI.  sol. 
in  H20.  Very  sol.  in  NH4OH  and  in  dil. 
HN05.  (Pufahl,  Ic)  \ 

7Ag2O,  2As2O6,  36MoO8+30H20.  SI.  sol. 
in  cold,  easily  sol.  in  hot  H20  strongly  acidi- 
fied with  HN08.  (Pufahl,  I.e.) 

Sodium    arseniomolybdate,    Na20,    As20s, 

2Mo08+8H20. 

(Friedheim,  Z.  anorg.  1892,  2.  357.) 
Na20,  As206;  6Mo08+12H2O.    Very  sol. 

in  H20.    Solution  sat.  at  19.8°  has  sp.  gr,  =  ! 

1.678.    (Friedheim,  I.e.)  ' 


3Na20,  As205,  6Mo03+llH20,+12H2O, 
and+13H2O.  SI.  sol.  in  cold  H20.  (Pufahl, 
Zc.) 

3Na20,  As205,  18Mo03+24H20.  Easily 
sol.  in  H20.  fPufahl,  I  c.) 

+30H2O.  SI.  sol.  in  cold  H20.  (Pufahl, 
I.e.) 

Strontium  arseniomolybdate,  SrO,  As205, 
6MoO3+10H2O. 

As  Ba  salt.    (Pufahl,  I  c  ) 

3SrO,  AsjO5,  6MoO3.  As  Ba  salt.  (Pu- 
fahl, l.c  ) 

3SrO,  AsoOs,  18Mo03+32H20.  Very  sol. 
in  H20.  (Pufahl,  I  c.) 

Thallium  arseniomolybdate,   6T12O,   As205; 


Ppt.    (Pufahl) 

3T120,  3H20,  As206,  18Mo03  +3H20.  Ppt. 
(Pufahl.) 

Zinc  arseniomolybdate,  ZnO,  2H20,  As20s, 
6Mo08+llH20. 

(Pufahl.) 

3ZnO,  As206,  18Mo03H-37H20.  Very  sol. 
inH20.  (Pufahl.) 

Arseniophosphovanadicotongstic  acid. 

Ammonium    arseniophosphovanadicotung- 
state,  88(NH4)20,   2As206,   12P205, 
69V203,  148W03-i-484H2O. 
Sol  in  H20.    Insol.  in  alcohol  and  ether. 

(Rogers,  J.  Am.  Chem.  Soc.  1903,  25.  313.) 

Arseniophosphovanadicovanadiotungstic 
acid. 

Ammonium  arsemophosphovanadicovanadio- 
tungstate,  99(NH4)20,  2As206,  12P205, 
6V203,  66V205,  191W03+522H2O. 
SI.  sol.  in  cold  H20.    (Rogers,  J.  Am.  Chem. 

Soc  1903,25.314.) 

Arsemophospnovanadiotungstic  acid. 

Ammonium  arseniophosphovanadiotungstate, 
82(NH4)20,  3As206,  12P20B,  52V205, 
201WO»+567HiO. 

Very  sol  in  warm  H20.  Insol.  in  organic 
solvents.  (Rogers,  J.  Am.  Chem.  Soc.  1903, 
25.  312.) 

Arseniosulphuric  acid. 

Ammonium  arseniosulphate,  2(NH4)20, 

As206,  2S03+3H20. 

Can  b  e  recry  st  .  from  H20  .  (Friedheim  and 
Mozkin,  Z.  anorg.  1894,  6.  290.) 

Potassium  arseniosulphate,  2K20,  AsaO*, 
2S03+3H20. 

(Fnedheim  and  Mozkin,  Z.  anorg.  1894,  6 
289  ) 

5K20,  As20s,  8SO8+6H20.  (Friedheim 
and  Mozkin,  Z.  anorg.  1894,  6.  291.) 
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Sodium    arseniosulphate,     2Na20,     As205, 

2S03+3H20. 

(Friedheim  and  Mozkm,  Z.  anoig  1894,  6. 
290.) 

Arseniotelluric  acid. 

Ammonium    arseniotellurate,    2(NH4):A 
As205,  Te03+4H20. 

Sol  in  H2O.  (Weinland,  1.  anorg.  1901, 
28.  65) 

4(NH4)20,  3As205,  2Te08+llHsO.  Sol. 
in  H2O.  (Weinland.} 

Sodium    arseniotellurate,    2Na20,     As20fi, 

2Te03+9H20. 
Ppt.    (Weinland,  l.c ) 

Arseniotungstic  acid,  3H20,  As206, 16W03 
+ 32H20  =H8AsW8028  +  16H20  (a-an- 
hydroarsenioluteotungstic  acid). 

Sol.  in  H20.    (Kehrmann,  A.  245.  45.) 

3H20,  As205,  19W03  (?).  Sp.  gr.  of  sat 
solution  in  H20  is  3  279.  (Fremery.  B.  17. 
296.) 

Is  a  mixture  containing  principally 
EsAsW8028+16H20.    (Kehrmann.) 

As206,  18W03-H?H2O.  Sol.  in  H20. 
(Kehrmann,  Z.  au.org.  1899,  22,  292.) 

Aluminum  ammonium  arseniotungstate. 

See  Aluminicoarseniotungstate,  ammo- 
nittm. 

Ammonium   arseniotungstate,   4(NH4)20, 
2E20,  As206,  6WO8+3HoO. 

SI.  sol.  in  cold  H20  or  ENO8-f  Aq;  easily 
sol.  in  boiling  H20.  (Gibbs,  Proc.  Am  Acad. 
16.  135.) 

7(3STH4)20,  As2O5,  14WO3,+17H20.  Very 
si.  sol,  even  in  boiling  H2O.  (Fremery.  I  c.) 

3(NH4)20,  As2Ofi,  16W08-fl6H,O» 
(NH^sAsWsOas+SHaO.      Sol.  m  H20. 
(Kehrmann.) 

5(NH4)20,  As206,  17WO,+8H,0.  Can  be 
recryst.  from  H20  without  decomp.  Decomp 
by  long  boiling  with  H20.  (Kehrmann.  Z. 
anorg.  1899,  22.  294.) 

3(NH4)20,  As205,  1SWO3+ 14,  or  18H2O. 
Very  sol.  in  cold  H20.  Can  be  recryst.  from 
HsO  (Kehrmann,  l.c ) 

3(NH4)2O,  As20fi,  21WO3+«H20.  EasHy 
sol.  in  H20.  Easily  decomp.  on  recryst. 
(Kehrmann,  I.e.] 

3(NH4)20,  As205,  24W034-12H20.  More 
sol.  in  H2O  than  corresponding  phosphotung- 
state.  (Kehrmann,  I  c.) 

Barium  arseniotungstate,  2BaO,  As206> 

16W08-f-ajH20. 

Sol.  in  H20.    (Pochard,  A.  ch.  (6)  22.  262.) 
7BaO,   As208,   22W03+54H2O.     Sol.   in 
H20.     Can  be  recryst.  therefrom.     (Kehr- 
mann,   Z.c.) 


Potassium  arseniotungstate,  3K20,  3H20, 
As205,  6W03. 

Insol.  in  H2O.  Readily  sol.  in  alkali  hy- 
droxides H-Aq.  (Gibbs.) 

3K2O,  As205,  16WOaH-  16H20=K3AsW8O28 
-h8H2O.  Sol.  in  H20.  (Kehrmann  ) 

5K20,  As2O6,  17W03+22H20.  Scarcely 
sol.  in  cold  H20  (Kehrmann,  Z  anorg.  1899, 
22  *^95  ) 

3K20,  Aso05,  18W03  +  14H2O.  Efflorescent. 
(Kehrmann,  I  c.} 

3K20,  As20s,  19W03+16H20  (?).  Sol.  in 
H20.  (Fremery.) 


Silver  arseniotungstate, 

Inspl.  in  H20  (Kehrmann,  A.  245.  55)  ;  per- 
haps identical  with  — 

6Ag20,  As205,  16W03+HH20  Insol.  in 
H20.  (Gibbs) 

Sodium    arseniotungstate,    3Na20,    As20s, 

3W03+20H2O. 
Very  sol.  in  H20.    (Lefort,  C.  R.  92.  1461.) 

Arsenious  acid,  HAs02. 

Solubility  of  HAs02  in  amyl  alcohol  +Aq.  at 

25° 

aw  ^mol.  of  HAs02  in  1  1.  of  H2O. 
aa  =mol,  of  HA.s02  in  1  1.  of  amyl  alcohol. 
h=  partition  coefficient. 


aw 

aa 

h 

0  0449 
0  0446 
0  0887 
0  0892 
0.1800 

0  0082 
0  0083 
0.0164 
0  0161 
0,0324 

5  48 
5  38 
5  41 
5  53 
5  55 

(Auerbach,  Z.  anorg.  1903,  37.  356.) 

Solubility  of  HAs02  in  sat  HsBOs-fAq  and 

amyl  alcohol. 

aw  =mol.  of  HAs02  in  1 1.  of  H20. 
aa  =mol.  of  HAs02  in  1 1.  of  amyl  alcohol. 
h= partition  coefficient. 


aw' 

aa 

h 

0  0859 
0  1720 

0.0161 
0.0321 

"   5  33 
5.35 

(Auerbach,  I.e.} 

Insol    in  ethyl  acetate.     (Naumann,  B. 
1904,  37.  3601.) 
See  Arsenic  Inoxide. 

Arsenites. 

All  arsenites,  except  those  of  the  alkali 
metals,  are  partially  or  wholly  insol.  in  H20, 
but  easily  sol.  in  acids;  several  are  sol.  in 
(NH4)2S04,  NKJSTOs,  or  NH4Cl+Aq. 

All  basic  arsenites  are  sol.  in  acids  except 
those  that  give  an  insol.  salt  with  the  bases. 
Many  are  sol.  in  excess  of  As20«-j-Aq. 
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Aluminum  arsenite,  A1203, 

SI.  sol.  in  boiling  H20.  Easily  sol.  m  NaOH 
+Aq  and  in  acids.  (Reichard,  B.  1894.  27. 
1029) 

Aluminum  arsenite  iodide,   A1I3.   6As203+ 
16H2O. 

(Gruhl,  Dissert.  1897.) 

Ammonium  arsenite,  NH4As02. 

Very  sol.  in  H20.    (Luynes,  J.  pr.  72.  180  ) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899. 
II.  1014);  (Naumann,  B  1904,  37.  4328  ) 

(NH4)8As03  (?).  Sol  in  H20.  (Staven- 
hagen,  J.  pr.  1895,  (2)  51.  11.) 

(NH4)4As205.  Very  sol  in  H20.  Insol  in 
alcohol  or  ether.  (Stein,  A  74.  218  ) 

Could  not  be  obtained.    (Stavenhagen.) 

Ammoniumarsenite  bromide,  2As203,  NH4Br 
Sit  sol.  m  H20.    (Rudorff,  B.  19.  2679.) 

Ammonium  arsenite  chloride,  As2O8,  NH4C1. 
SI.  sol.  in  H20.    Sol.  in  warm  dil.  NH4OH 
•fAq.    (RudorfT ) 

Ammonium  arsenite  iodide,  2As2Os,  NH4I. 

SI.  sol.  in  boiling  H20.  Sol.  in  warm  dil. 
NH4OH+Aq.  (Rudorff.) 

Antimony  arsenite  (?). 

Ppt.  Sol.  m  a  small  amount  H20,  but 
insol.  in  a  large  quantity.  (Berzehus.) 

Completely  sol.  m  KOH+Aq.    (Reynolds.) 

Barium  arsenite,  Ba(As02)2. 

Easily  sol.  m  H20  when  recently  pptd ,  but 
insol  after  being  dried.  Pptd  from  aqueous 
solution  by  boiling.  (Filhol,  A.  68.  308.) 

Only  si.  sol.  in  H20.  (Stavenhagen.  J.  pr. 
1895,  (2)  51.  18.) 

Ba3(As03)2.  SI.  sol  in  cold  H20;  sol.  in 
hot  H20  and  dil.  acids.  (Stavenhagen,  J  pr 
1895,  (2)  51.  17.) 

BaH4(As03)2  Ppt.  (Bloxam,  Chem.  Soc. 
15.  281 ) 

+34H20.  Moderately  sol.  in  cold,  more 
easily  sol.  in  hot  H20.  Insol.  in  alcohol. 
(Perper,  Dissert.  1894.) 

Ba2As206+2H20.  Easily  sol.  m  H20. 
(Stavenhagen,  J.  pr.  1895,  (2)  51.  18.) 

-j-4H20.  SI.  sol  in  H2O;  also  somewhat 
sol.  in  alcohol.  (Stein,  A.  74.  218.) 

SI  sol.  in  H3As04+Aq  and  Ba02H2+Aq. 
(Dumas.) 

Sol.  in  NH4Cl+Aq.  (Wackenroder,  A.  41. 
316.) 

Not  pptd.  from  solutions  containing  Na 
citrate.  (Spiller.) 

BaAs407.  Sol.inH2Q.  Less  sol.  in  alcohol. 
(Reichard,  B.  1894,  27. 1033.) 

Bismuth  arsenite,  BiAs08+5H20  (?). 

Easily  sol.  in  HN08+Aq.  (Schneider,  J. 
p,  (2)  20.  419.) 


SI.  sol  in  H20.  (Stavenhagen,  J.  pr.  1895, 
(2)  51.  35.) 

Cadmium  arsenite,  Cd3(AsO3)2 

SI.  sol.  in  H20;  easily  sol  m  NH4OH4-Aq 
and  dil.  acids.  (Stavenhagen,  l.c  ) 

Cd2As2O5.  Ppt  (Reichard,  B  1898,  31. 
2168) 

Sol  m  acids  without  decomp  ;  insol.  in 
alkalis  (Reichard,  B.  1894,  27.  1033.) 

5CdO,  As203-j-12H20.  Not  attacked  by 
KOH,  Ba(OH)2  or  alkali  carbonates  4-Aq. 
Insol  in  KCN+Aq.  (Reichard,  Ch.  Z.  1902, 
26.  1145  ) 

Caesium  arsenite  bromide,  As203,  CsBr. 
Sol.  in  H2O.    (Wheeler,  Z.  anorg.  4.  451.) 

Caesium  arsenite  chloride,  As203,  CsCL 
As  above. 

Caesium  arsenite  iodide,  As203,  Csl. 
As  above. 

Calcium  arsenite,  Ca(As02)2. 

Somewhat  sol.  m  H20;  sol.  in  Ca(OE)2-f- 
Aq  or  As2O3+Aq.  (Simon,  Pogg.  47.  417.) 

Ca3(As03)2.   Ppt.    (Kuhn,  J.  B.  1852.  379.) 

Only  si.  sol.  H^O;  readily  sol.  in  dil.  acids. 
(Stavenhagen,  I  c.) 

Sol.  in  H20,  insol.  in  alcohol.  (Reichard, 
B.  1894,  27.  1036.) 

3CaO,  2As203+3H20.  SI.  sol.  in  H30; 
easily  sol.  m  NH4Cl+Aq;  sol.  in  AsjOs+Aq. 
(Stein  ) 

CaH4(As03)2+a?H20.  Moderately  sol.  in 
H2O.  Insol.  in  abs.  alcohol.  (Perper,  Dis- 
sert. 1894.) 

Ca2As205.  SI.  sol.  in  H20;  1  pt.  in  3000- 
4000  pts.  H20.  Alkali  chlorides  increase  sol- 
ubility slightly.  (Stavenhagen,  Z.c.) 

SI.  sol.  in  HaO,  insol.  in  RsO  containing  CaOsHa. 
(Berzehus  ) 

Not  pptd  in  presence  of  4000-5000  pts.  HaO.  (Hart- 
ing,  Lassaigne.) 

Not  pptd  from  solutions  containing  NH<  salts,  and 


when  pptd  is  sol.  in  (NHUhSCU,  NH4NO 
and  NH4CH-Aq     (Qieseke  and  Schweigger.) 

Sol  in  NH4AsO2-hAq.    (Schweigger.) 

Sol.  in  CaCh-HAq.    (Ordway.) 

Easily  sol.  in  dil  acids.    Net  pptd.  from  solutions 
containing  sodium  citrate.    (Spiller  ) 


Calcium    arsenite    iodide,    CaI2, 

12H20. 

SI  sol.  in  H20.  Decomp.  on  heating. 
(Gruhl,  Dissert.  1897.) 

Chromic  arsenite,  CrAs03. 

Sol.  in  H20,  but  slowly  decomp.  by  boiling. 
(Neville,  C.  N.  34.  220.) 

Sol.  in  HC1;  repptd.  by  NH4OH-fAq;  sol. 
in  KOH+Aq.  (Reichard,  B.  1894,  27.  1028.) 

Cobaltous  arsenite  basic,  7GoO,  As20s. 

Very  sol.  in  dil.,  difficultly  sol.  in  cone. 
H2S04.  Sol.  in  cone.  NaOH  and  in  cone. 
NH4OH+Aq  (Reichard,  Z.  anal.  1903,  42. 
10.) 
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Cobaltous  arsenite,  3CoO,As203. 

Sol  KOH-fAq  with  decomp.  (Identical 
with  salt  of  Girard)  (Rcichard,  B  1894,  27. 
1031.) 

+4HS0.  SI.  sol.  in  H2O;  easily  sol  in 
acids  (Stavenhagen,  J  pr  1895,  (2)  51.  39). 

3CoO,  2AssO,+4B:,0  Sol.  in  HN03 
(Guard,  C.  R.  1852,  34,  918.) 

Co3H6(As03)4  Insol.  in  H20;  sol.  in 
HN08,  HC1,  or  NH4OH+Aq.  (Proust.) 

Only  sol.  in  KOH,  or  NaOH+Aq  when 
formed  in  a  solution  containing  an  excess  of 
those  reagents.  (Reynoso,  C.  R  31.  68  ) 

CooAs205  Ppt.  (Reichard,  B.  1898,  31. 
2165) 

Sol  in  HNOi  and  HCl+Aq.    (Proust  ) 

Cupnc  arsenite,  Cu(As02)2. 

(Avery,  J.  Am.  Chem.  Soc  1906,  28.  1161  ) 

Insol.  in  liquid  NH3  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

+H2O.  SI.  sol.  in  H20.  (Stavenhagen, 
Ic.) 

+2H20.  SI.  sol.  in  H20;  insol.  in  alcohol. 
(Stavenhagen,  I  c  ) 

3CuO,  As20s.    Ppt.    (Stavenhagen,  l.c  ) 

2CuO,As203  (Scheele's  green.)  Insol.  in 
H20;  sol  in  KOH+  Aq,  NH4OH+Aq,  and 
in  most  acids.  Formula  is  Cu3(AsOs)2+ 
2H20.  (Sharpies,  C.  N  35.  89  ) 

Sol  m  NH4OH+Aq  without  decomp.  Sol. 
in  KOH+Aq  with  decomp.  (Reichard,  B. 
1894,  27.  1026  ) 

Insol.  in  pyridine.  (Schroeder,  Dissert. 
1901.) 

5CuO,  As203.  Insol.  in  H20,  sol.  in  acids, 
NH4OH+Aq  and  cone.  MOH+Aq.  (Reich- 
ard, Ch.  Z.  1902,  26.  1142.) 

r&CuO,  2/Aso03.  Min.  Trippkeite.  Easily 
sol.  in  HN03  and  in  HCl+Aq. 


Didymmm  arsenite, 

Ppt     (Frenchs  and  Smith,  A.  191.  355.) 
Does  not  exist     (Cleve,  B.  11,  910.) 

Glucimun  arsenite  iodide,   G1I2,   3As2O3+ 

8H20. 
Decomp.  by  H20.    (Gruhl,  Dissert.  1897.) 

Gold  (aurous)  arsenite,  3Au20,As2Os 

Decomp  by  light.  (Reichard.  B.  1894, 
27.  1027.) 

Gold  (auric)  arsenite,  AuAs03+H20. 

Very  sol.  in  H2O,  NH4OH+Aq  and  dil 
acids.  (Stavenhagen,  J  pr  1895,  (2)  61.  28  ) 

Iron  (ferrous)  arsenite,  FeO,As203. 

Deeomp.  in  the  air  when  moist;  sol.  in 
NH4OH+Aq  when  freshly  pptd.  (Reichard, 
B.  1894,  27.  1029-30.) 

Fe2As206.  Ppt.  Sol.  in  NH4OH+Aq; 
insol.  in  NH4  arsenite,  or  other  NH4  salts  + 
Aq.  (Wittstein.) 


Iron  (ferric)  arsenite,  basic,  4Fe203.  As203+ 
5H20. 

Ppt  H20  extracts  As20s  Sol.  in  cone, 
acids  with  separation  of  As203.  Acetic  acid 
is  without  action.  (Bunsen  and  Berthold. 
1834.) 

Sol.  in  KOH,  or  NaOH+Aq. 

Iron  (ferric)  arsenite,  Fe203,As203. 

Sol  in  NH4OH+Aq  when  freshly  pptd. 
(Reichard,  B.  1894,  27.  1030  ) 

Fe^SjjOg.  Ppt.  (Reichard,  B.  1898,  31. 
2170.) 

+7H20.    Sol.  in  NaOH,  and  KOH+Aq. 

"Ferric  arsenite"  is  si.  sol.  in  A12(S04)3+ 
Aq.  (Kynaston,  Dmgl  235.  326.) 

Lanthanum  arsenite,  La2H3(As03)s. 
Ppt.    (Frerichs  and  Smith,  A  191.  355.) 
Does  not  exist.    (Cleve,  B.  11.  910.) 

Lead  arsenite,  Pb(As02)2+sH2O. 

SI  sol  in  H2O.  Insol.  in  KOH,  but  sol.  in 
NaOH+Aq.  (Berzehus.) 

Pb2As205.  Insol.  in  H2O,  NH4OH,  NH4 
arserute,  or  other  NH4  salts +Aq  (Witt- 
stein  ) 

Pb3(As03)2.  Scarcely  sol.  in  H20;  easily 
sol.  in  HN03,  or  HC2H302+Aq.  BoiUng 
H2O  dissolves  some  As203.  Not  completely 
insol.  in  KOH + Aq.  (Streng,  A  129.238.) 

Sol.  in  acetic  acid;  insol  in  HoO  in  the 
presence  of  ammonium  salts;  sol.  in  NaOH+ 
Aq;  si,  sol.  in  KOH+Aq.  (Reichard,  B. 
1894,  27.  1024.) 

+H2O  SI.  sol.  in  H2O;  easily  sol  in  dil. 
acids.  (Stavenhagen,  J.  pr.  1895,  (2)  51.  33. 

Lead  arsenite  chloride,  PbgAsaOg,  2PbCl2. 

Mm.  Ekdemtte.  Easily  sol  in  HNOs+Aq, 
and  warm  HCl+Aq. 

Magnesium  arsenite,  Mg3(As03)2. 

Insol.  m  NH4OH-fAq,  but  sol  in  a  large 
excess  of  NH4Cl+Aq.  (Rose.) 

Very  sol.  in  boiling  H20  and  in  dil.  acids. 
Sol.  in  NH4Cl+Aq  (Reichard,  B.  1894,  27. 
1032.) 

Very  sol.  in  H20  and  dil.  acids.  (Staven- 
hagen, I  c ) 

Mg2As20fi+4H2O.  Hydroscopic.  Very 
sol.  in  H20  and  acids.  (Stavenhagen,  I  c.) 

3MgO,2As2O3+3H20,+15H20,  and 
+18H20.     (Perper,  Dissert  1894.) 

Magnesium  arsenite  iodide,  MgI2,  3As203+ 

12H20. 

Moderately  sol.  in  H2O.  (Gruhl,  Dissert. 
1897.) 

Manganous  arsenite,  'Mn3(As03)2+3H2O. 

Sol.  in  H20;  insol.  in  alcohol:  easily  oxidized 
by  moist  air.  (Stavenhagen,  I.e.) 

3MnO,2As203  (Reichard,  B.  1894,  27. 
1032.) 
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Mn3H2As4Oio+4H2O  SI  sol.  in  H20. 
Very  sol  in  acids  and  alkali  (Stavenhagen, 
Zc) 

Mn6As208.  Ppt.  (Reichard,  B  1898,  31. 
2165) 

Mercurous  arsenite,  Hg2O,As203 

Decomp.  by  light  Decomp.  by  H20- 
(Reiehard,  B.  1894,  27.  1022.) 

HgsAsOs.  Only  si  sol.  in  H2O;  sol.  in 
dil  acids.  (Stavenhagen,  J.  pr.  1895,  (2)  51. 
24.) 

Gradually  and  completely  decomposed  by 
H20.  (Reichard,  Ch  Z  1902,  26.  1143.) 

Mercuric  arsenite,  Hg3(As03)2. 
SI.  sol.  in  H20.    (Stavenhagen,  Z.c  ) 
Jbecomp   more  easily  by  H2O  than  is  the 

mercurous  comp.     (Reichard,  Ch.  Z.  1902, 

26.  1143.) 

2HgO,As203  Not  decomp  by  boiling 
with  HoO.  Undecomp.  by  boiling  acids. 
Decomp.  by  KOH+Aq,  K2C03+Aq  and 
NH4OH-hAq.  (Reichard,  B.  1894, 27. 1021 ) 

Hg&As2O8.  Ppt  Decomp.  by  boiling  H2O. 
Very  si.  sol  in  H2S04+HC1.  (Reichard,  B. 
1898,  31.  2170  ) 

Nickel  arsenite,  Ni3('As03)2 

Insol.  in  BL2O;  easily  sol.  in  NH4OH+Aq 
(Proust,) 

Ppt.    (Reichard.  B.  1898,  31.  2165.) 
3NiO,2As203.    Sol  in  NH4OH+Aq  ("iden- 
tical with  salt  of  Girard)     (Reichard,  B.  1894, 

27,  1031.) 

+4H20  Insol.  in  H20,  sol.  in  NH4OH-h 
Aq.  (Proust ) 

Sol  in  KOH-f-Aq.  (Girard,  C.  R.  34. 
918) 

2NiO,  As203.  Insol.  in  H20 ;  sol.  in  NH4OH 
-f  Aq,  sol.  in  KOH+Aq.  (Reynoso,  C.  R. 
31.  68.) 

Platinum  arsenite,  Pt3fAs03)4 

Sol.  in  H20  and  alcohol;  very  unstable. 
(Stavenhagen,  I  c ) 

Potassium  arsenite,  KAs02. 

SoL  in  H20;  si  sol.  in  alcohol  (Pasteur, 
A.  68.  309.) 

Insol.  in  ethyl  acetate.  (Naumann,  B 
1904,  37.  3601.) 

Does  not  exist.    (Stavenhagen,  I  c.) 

KsAsOs.  Very  sol.  in  H^O;  sol  in  alcohol. 
(Stavenhagen,  Ic.) 

K^SjjOs+eHiO.  Very  sol.  in  H20;  sol.  in 
alcohol.  (Stavenhagen,  i.e.) 

K2As407+2H20  Sol.  m  H20;  si.  sol.  in 
alcohol.  (Pasteur,  A.  68.  309.) 

Potassium  arsenite  bromide,  4As2Os,  2KBr. 
More  sol.  in  H20  than  iodide     (SchifT  and 

,  B.  19.  2675.) 


Potassium  arsenite  chloride,  2As203,  KCL 
Much  more  quickly  sol,  in  hot  H2O  than 

bromide  or  iodide     (Riidorff,  B,  19.  2675.)  . 
As3O3,  KC1     Decomp  by  R2O 

Potassium  arsenite  iodide,  3As203,  2KI+ 
H20. 

SI.  sol  in  cold  H2O;  sol.  in  20  pts.  boiling, 
and  40  pts  cold  H2O  (Emmet,  Sill  Am.  J. 
(2)  18.  583  ) 

6KAsO2,  2KI-j-3H20  SoL  in  H2O  and 
alcohol  Decomp.  by  acids.  (Harms  ) 

2KH(As02)2,  As2O3,  2KI.  SI.  sol  m  H20. 
(Harms,  A  91.  371.) 

2As203,  KI.  Very  difficultly  sol.  even  in 
boiling  H20.  Very  easily  sol.  in  KOH-fAq, 
but  much  less  so  in  Kj>C03-fAq.  (R-Qdorff, 

B.  19.  2670.) 

Sol  in  40  pts  cold,  20  pts.  hot  H20;  sol.  in 
alkalies.  (SchifT  and  Sestini,  A.  228.  72  ) 

Potassium    arsenite    sulphate,    K3AsO3, 

10K2S04. 

(Stavenhagen,  Zeit.  angew.  ch  1894,  8. 
166.) 

Rubidium  arsenite,  RbAs02. 

Sol.  in  H20;  aq.  solution  is  alkaline  to 
litmus  Insol.  in  alcohol.  (Bouchonnet,  C.  R. 
1907,  144.  641.) 

Rubidium  arsenite  bromide,  As2O3,  RbBr. 

Decomp.  by  H20.  (Wheeler,  Z.  anorg.  4. 
451.) 

Rubidium  arsenite  chloride,  As2O3,  RbCl. 

As  above. 

Rubidium  arsenite  iodide,  As203,  RbL 
As  above. 

Silver  arsenite,  Ag3AsO3. 

Insol.  in  H20.  Not  pptd.  m  presence  of 
20,000  pts.  H20.  (Hartmg) 

1 1.  H20  dissolves  0  0115  g.  Ag3As03  at  20°. 
(Whitby,  Z.  anorg.  1910,  67.  108.) 

Only  si.  sol  in  H20  and  m  dil.  acids;  readily 
sol  in  NH4OH + Aq  and  cone,  acids.  (Staven- 

Decomp.  by  light,  by  KOH+Aq  and  by 
NH4OH+Aq.  (Reichard,  B.  1894,  27.  1022- 
23  } 

Easily  sol.  in  HNO8+Aq  and  other  acids. 
(Marcefc.) 

More  easily  sol.  in  HC2Hs024-Aq  than 
Ag3P04;  si  sol.  in  HC2H5O2+Aq  (Santos, 

C.  N.  38.  94.) 

Insol.  in  KOH  +Aq.  (Kuhn,  Arch.  Pharm. 
(2)  69.  267.) 

Easily  sol.  in  NH4OH+Aq.    (Marcet.) 

Insol.  in  NH4OH+Aq,  but  sol.  therein  in 
presence  of  alkali  nitrates.  (Santos,  I  c.) 

Incompletely    sol.    in    (NH4)2CO8/ 
(NH4)oSO4,   or  NH4N03+Aq.     (Wittstem, 
Repert.  61.  41 ) 
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Decomp.  by  NH4Cl-[-Aq  Sol  mKAsOs+ 
Aq  (Kuhn,  I  c  ) 

Not  pptd.  in  solutions  containing  sol 
citrates.  (Spiller.) 

Sol  in  methvl  acetate  ( Naumann,  B 
1909,42.3790)" 

SI.  sol  in  methyl  acetate.  (Bezold,  Dis- 
sert 1908.) 

Insol.  m  ethyl  acetate  (Hamers,  Dissert. 
190S);  (Naumann,  B.  1910,  43.  314  ) 

+H20.  Very  sol.  m  H2O,  NH4OH+Aq 
and  m  dil  acids.  (Stavenhagen,  J.  pr.  1895, 

(2)  51.  29  ) 

2Ag20,  As203.    Ppt     (Pasteur,  J.  Pharm. 

(3)  13.  395.) 

Could  not  be  obtained.    (Stavenhagen,  I  c ) 
3Ag2O,  2As208.    Sol   in  cold  HC2H302+ 

Aq.    (Santos ) 

Sol  in  NH4OH-f  Aq  and  in  potassium  ar- 

senite+Aq.    (Girard,  0.  R.  34.  918  ) 
Ppt.    (Reichard,  B.  1898,  31.  2167.) 
Could  not  be  obtained.    (Stavenhagen,  I.e.) 

Silver    arsenite    ammonia,    2Ag2O,    As203, 

4NH3. 
Insol.  in  H20  or  alcohol.    (Girard  ) 

Sodium  arsenites. 

Correspond  to  potassium  arsenites,  but 
have  not  been  obtained  in  crystalline  form 
All  are  very  sol.  in  H20 .  (Pasteur,  A  68.  308. 

Na3As03  Very  sol.  in  H20.  (Staven- 
hagen, I  c ) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3602 ) 

Sodium  arsenite  bromide,  2As203,  NaBr. 

Decomp.  by  warm  H2O.  (Rudorff,  B.  21. 
3052) 

Sodium  arsenite  iodide,  2As203,  Nal. 
Decomp.  by  hot  H2O.    (Rudorff.) 

Strontium  arsenite,  Sr3(As03)2. 

Sol.  in  H20.    (Stavenhagen,  I  c  ) 

Sol.  in  H20,  insol  in  alcohol  (identical  with 
Stem)  (Reichard,  B  1894,  27.  1036.) 

Sr2As20;5-f2H2O.  Quite  easily  sol.  in  H20. 
(Stein ) 

SI.  sol.  in  H20,  Sr02H2+Aq,  or  H8As044- 
Aq.  (Dumas ) 

Very  si  sol.  in  alcohol     (Stem.) 

Easily  sol.  m  H20  and  in  acids.  (Staven- 
hagen, J  pr  1895,  (2)  51.  17.) 

SrsA8409.  Moderately  sol.  in  H2O.  (Reich- 
ard, B.  1894,  27.  1036  ) 

Strontium   arsenite  iodide,   SrI2.   3As2Os+ 

*12H20. 
As  Ba  comp.    (Gruhl,  Dissert.  1897.) 

Thallium  arsenite,  TlsAsOs. 

SI.  sol.  in  H20  and  alcohol;  easily  sol.  in 
acids,  especially  in  dil.  H2SO4.  (Stavenhager , 
Lc.) 


Tin  (stannous)  arsenite,  Sn3(As03)2 

Ppt  ;  decomp.  by  acids  and  alkah.  (Reich- 
ard, B  1898,  31.  2169  ) 

H-2H20  SI  sol.inHoO.  Easily  sol  in  dil. 
acids  and  alkalies.  (Stavenhagen,  Lc  ) 

Tin  (stannic)  arsenite,  Sn3(As03)4-|-5HHoO 
SI  sol.  in  H20.    (Stavenhagen,  I  c.) 
5Sn02, 2As2O3.   Ppt.    Sol.  in  acids  without 

decomp.    (Reichard,  B.  1894,  27.  1025.) 
Sn7As2Oi7     Ppt.    (Reichard,  B.  1898,  31. 

2169.) 

Uranium  arsenite,  U02,  As203. 

Insol  mNH4OH-t-Aq;onlysl  sol  KOH+ 
Aq.  Sol.  in  acids.  (Reichard,  B.  1894,  27. 
1029.) 

Zinc  arsenite,  ZnO,  As203. 

Ppt.  (Avery,  J.  Am.  Chem.  Soc.  1906,  28. 
1163.) 

3ZnO,As20g.  Sol.  in  acids  without  decomp. 
Easily  sol  in  NH4OE+Aq.  (Reichard,  B. 
1894,  27.  1033.) 

Arseniovanadic  acid,  As206,  V2O5+2E2O. 

Easily  sol.  in  H20,  but  solution  easily  de- 
composes; crystallizes  from  HaO  with  10H2O. 
Composition  is  vanadium  dihydrogen  arsen- 
ate  (V02)H2As04  (Friedheim,  B  23.  2600.) 

+14,  and  +18H20.  (Ditte,  C.  R.  102. 
757.)  Could  not  be  obtained.  (Friedheim.) 

3As206,  2V2Ofi  (Berzehus  )  Correct  for- 
mula is  as  above.  (Friedheim.) 

3H20,  7As206,  6V206  (Gibbs,  Am.  Ch.  J. 
7.  209.)  Could  not  be  obtained.  (Fried- 
heim.) 

3H20,  5As205,  8V206+24H20  (Gibbs.) 
Could  not  be  obtained.  (Friedheim.) 

Ars  eniovanadates. 

According  to  Friedheim  (Z.  anorg.  1892, 
2.  319)  the  arsemovanadates  are  double  ar- 
senates  of  V02  and  NH4. 

Ammonium  arseniovanadate,   (NH4)20, 
As2062V206;+5H20. 

Efflorescent  in  dry  air,  si.  sol.  in  cold, 
decomp.     by     hot     H2O.       Composition 
ammonium       divanadium       arsenate 

(VOs)i(NHOAs04+2JiHsO.  (Friedheim, 
B.  23.  2600.) 

SI.  sol.  in  cold  H2O,  Somewhat  more  easily 
sol.  in  hot  H20  with  separation  of  V2O5. 
(Schmitz-Dumont,  Dissert.  1891.) 

2(NH4)20,  3As205  2V206A+4H20.  Can- 
not be  crystallized  from  H20.  Composition 
is  (NH4)2HAs04+2(V02)2H2As04.  (Fried- 
heim.) 

Decomp.  under  H20  to  (NH4)20,  2V2Ofi. 
As205+5H20.  (Schmitz-Dumont,  I  c.) 

5(NH4)20,  4As206,  2V206+18H20.  Sol.  in 
H20.  (Ditte,  C.  R  102.  1019.)  Does  not 
exist.  (Friedheim,  B.  23.  2605.) 
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Calcium    arseniovanadate,    2CaO,    3As205. 
2V206+21H20  =  CaHAsO4+2(V02) " 
H2As04+8H20. 

Can  be  crystallized  in  presence  of  vanadic 
acid  without  decomp.  (Fnedheun.) 

Efflorescent.  Sol.  in  H20.  (Schmitz- 
Dumont,  I  c ) 

Cobalt  arseniovanadate,  CoO,  As205j  V2O5+ 

9H20  -Co(V02)2H2(As04)2+8:fl20. 
Sol.  in  H20.    (Friedheim.) 

Copper  arseniovanadate,  CuO,  AsaOs,  V205+ 
4H20  =  Cu(VO2)2H2(As04)2+3H20. 


Sol.  in  H20     (Friedheim.) 


As206, 

'4)2  + 


Magnesium  arseniovanadate,  MI 
V206+10H20  =  (V02)2MgH2C 
9H20. 

Sol.  inH20.    (Friedheim.) 

Moderately  sol.  in  H20.  Solution  decomp. 
on  standing.  (Schmitz-Dumont,  Z.c,) 

2MgO.  3As20B  2V205,+23H20  =MgHAs04 
+2(V02)H2AsO4-f9H20.  Sol.  in  H20.  (Fried- 
heim.) 

Sol.  in  H20  but  solution  decomp.  on  evap- 
oration. (Schmitz-Dumont,  I  c.) 

Potassium  arseniovanadate,  K20,  As206, 
2V2Ofi-f  5H2O  -  (V02)2KAsO4+2J£H2O. 

Sol.  inH20.    (Friedheim.) 

SI  sol.  in  cold  H20.  Partially  decomp.  on 
heating.  (Schmitz-Dumont.) 


Strontium  arseniovanadate,  2SrO,         jj 
2V206+20H20  =SrHAs04+2(V02)2H 


Sol.  in  H20.    (Friedheim.) 
+21H20.    Easily  sol.  in  H2O.    (Schmitz- 
Dumont.) 

Zinc  arseniovanadate,  ZnO.  As206,  V2O6+ 
Zn(V02)2H2(As04)2+5^H20. 


Sol.  inH20.    (Friedheim.) 

2ZnO,  3As2Oe,  2V205+5H20,  and+18H20 
=ZnHAs04+2(V02)2H2As04,  and+6^H20. 
Sol.  inH20.  (Friedheim.) 

Arseniovanadicottmgstic  acid. 

Ammonium  arseniovanadicotungstate, 
17(NH4)20,2As205,14^V208,20WO*+ 
98H20. 

SI.  sol.  in  cold  H20.  Readily  sol.  in  boiling 
H20.  Insol.  in  alcohol,  ether,  benzene,  CS2, 
CHCls,  acetone,  nitrobenzene,  aniline  and 
acetic  anhydride.  (Rogers,  J.  Am.  Chem. 
Soc.  1903,  25.  307.) 

Arseniovanadicovanadic  acid. 

Ammonium  arseniovanadicovanadate, 

5(NH4)20,    12As20B,    12V02,    6V206-f 
7H20. 

SL  sol.  in  cold,  sol  in  hot  H20,  from  which 
crystallizes  — 

4(NH4)20,  9As206,  9V02;  8V206+11H20. 
Sol.inH20.  (Gibbs,Am.Ch.J.7.209.) 


Arseniovanadicovanadiotungstic  acid. 

Ammonium  arseniovanadicovanadiotungstate, 
17(NH4)20,2As205,7V205,4V208,32W03 
+73H2O. 
SI.  sol.  in  cold,  readily  sol.  in  boiling  H20. 

(Rogers,  J.  Am.  Chem  Soc.  1903,  25.  310.) 

Arseniovanadiotungstic  acid. 

Ammonium  arseniovanadiotungstate, 

18(NH4)2O,  2As2Ofi,   13V2O6,  39W03-}- 
88H20. 

Sol.  in  H20.  Insol.  in  organic  solvents. 
(Rogers,  J.  Am.  Chem.  Soc.  1903,  25.  306.) 

Arseniuretted  hydrogen,  AsH3. 
See  Arsenic  hydride. 

Arsenochromic  acid. 

Potassium  arsenochromate,  K4Cr2As2Oie4- 
12H20. 

Sol.  in  moderately  cone,  mineral  acids. 
(Tarugi,  C.  C.  1897,  II  724.) 

K7Cr8As5022+24H20.  Ppt.  Sol.  in  dil. 
warm  acids.  (Tarugi.) 

Potassium  hydrogen  arsenochromate, 

KACrjAsiOu. 
(Tarugi,  C.  C.  1897,  II.  724.) 

Arsenosoarseniotungstic  acid. 

Potassium  arsenosoarseniotungstate,  10K20, 

4As206,  As208,  21WOs4-26H20. 
Precipitate.    Sol.  in  a  large  amount  of  hot 
H20.    (Gibbs,  Am.  Ch.  J.  7.  313.) 

Arsenosomolybdic  acid. 

Ammonium  arsenosomolybdate,   3(NH4)20, 

5As203,  12MoOs+24H20. 
SI.  sol.  in  H20.   (Gibbs,  Am.  Ch.  J.  7. 313.) 

Ammonium  barium  arsenosomolybdate, 

3(NH4)20,    2BaO,    5As208,    10Mo08+ 
50H20. 
Ppt.    (Ephrann,  Z.  anorg.  1910,  66.  57.) 

Ammonium  cupric  arsenosomolybdate, 

(NH4)20,CuO,  2As208,  4Mo03+2H20, 
and  2(NH4)20,  CuO,  3As208,  6Mo05+ 
13H20. 
Ppts.    (Ephraim,  Z.  anorg.  1910,  66. 58.) 

Barium  arsenosomolybdate,  3BaO,  2As203, 

8MoOs+13H20. 
Very  si.  sol.  in  H20..  (Gibbs.) 

Copper  arsenosomolybdate,  2CuO,  3As2Og, 

6Mo03. 
Sol.  inH20.    (Gibbs.) 

Manganese      arsenosomolybdate,      2MnO, 
3As208,    6Mo08+6H2O,    and+15H20. 
Insol.  m  H20.    (Gibbs.) 
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Potassium  arsenosomolybdate,  3K20, 
5Mo03-f3H20. 

Easily  sol.  in  H20.  (Ephraim,  Z.  anorg 
1910,  66.  54.) 

3JC20,  As203,  8Mo03-J-18H20.  Easily  sol, 
in  H2O.  (Ephraim.) 

Sodium  arsenosomolybdate,  Na*O,  As203, 
2Mo03-h6H20. 

Easily  sol.  in  H20.  (Ephraim,  Z.  anorg. 
1910,  66.  56.) 

2Na20,  As20s,  4MoOs+13H20.  Ppt. 
(Ephraim.) 

Zinc  arsenosomolybdate,  2ZnO,  3As203, 

6Mo03+6H2O. 
Sol.  inH20.    (Gibbs.) 

Arsenosophosphotungstic  acid. 

Potassium  arsenosophosphotungstate,  10K20, 
14As203,  3P208,  32W03+28H2O. 

Moderately  sol.  in  cold.  very'Jeasily  in  hot 
H20.  (Gibbs.) 

7K20,  2As208,  4P205,  60W03+55H20. 
Sol.  in  hot  H20  with  decomp.  (Gibbs.) 

Potassium  sodium  arsenosophosphotungstate, 
5K20,  Na20,  2As203,  2P205,  12W03+ 
15H20. 
(Gibbs,  Am.  Ch.  J.  7.  313.) 

Arsenosotungstic  acid. 

Ammonium    arsenosotungstate,    7(NH4)20, 

2As203,  18W08+18H20. 
Sol.  in  H20.    (Gibbs.) 

Barium    arsenosotungstate,    4BaO,    As203. 

9WOs-{-21H20. 
Precipitate.   'Nearly  insol.  in  H20.  (Gibbs.) 

Sodium  arsenosotungstate,  9Na20,  8As203, 

16W03+55H2O. 

Very  sol.  in  H20.  (Gibbs,  Am.  Ch.  J.  7. 
313.) 

Arsenyl  bromide,  AsOBr. 

H20  dissolves  out  As203:  insol.  in  alcohol. 
(Sfrullas.) 

+H20.    (Wallace,  Phil.  Mag.  (4)  17. 122.) 
As809Br6=2AsBr3,  3As203+12H20. 

Arsenyl  bromide  with  MBr. 
See  Arsenite  bromide,  M. 

Arsenyl  chloride,  AsOCl. 
Sol.  in  H20  with  decomp. 
-f  H20.    (Wallace,  Phil.  Mag.  (4)  16.  358.) 
AssOiCL    (Wallace) 

Arsenyl  chloride  with  MCI. 
See  Arsenite  chloride,  M. 

Arsenyl  potassium  fluoride,  AsOF»,  KF+ 
H20. 

(Marignac,  A.  145. 237.) 


Arsenyl  iodide,  As8I2On=2AsOI,  3As2O3-f- 
12H2O. 

Decomp.  by  H2O.  (Wallace,  Phil.  Mag.  (4) 
17. 122.) 

SI.  sol.  in  cold  H20,  less  sol.  in  alcohol. 
(Plisson,  J.  Pharm.  14.  46.) 

Arsenyl  iodide  with  MI. 
See  Arsenite  iodide,  M. 


Arsenyl  sulphoiodide,  A 

Scarcely  attacked  by  cold  H2O.  Boiling 
H2O  extracts  AsI3 .  Decomp .  by  hot  HN08  or 
H2S04  Easily  sol.  in  KOH,  or  NH4OH+Aq. 
(Schneider,  J.  pr.  (2)  36.  513.) 

Arsine. 
See  Arsenic  hydride. 

Atmospheric  air. 
See  Air,  atmospheric, 

Auriamine,  Au(OH)2NH2 

(Jacobsen,  C.  R.  1908,  146.  1214.) 

Dmuriamine,  Au2(OH)4NH. 

(Jacobsen,  C.  R.  1908, 146. 1214.) 

iSesgwmuriamine,  NAu3,  NH3. 

Decomp.  by  H20  into  NAu3.  (Raschig,  A. 
235.  341.) 

Auric  acid,  HAu2O4. 

Sol.  in  HBr,  or  HCl+Aq.  (Kruss,  B.  19. 
2546.) 

Ammonium  aurate* 

See  Auroamidoimide. 
Barium  aurate,  BaAu2O4+5H20. 

SI  sol.  in  H20.  (Weigand,  Zeit.  angew.  Ch. 
1905,  19.  139.) 

4-6H2O.  Sl.sol.inH20.  Sol.  in  dil.  H2S04 
and  m  dil.  HNOS.  Sol.  m  HC1.  Decomp.  by 
alcohol.  (Meyer,  C.  R.  1907,  145.  806.) 

Calcium  aurate  (?). 

Insol.  in  H20;  sol.  in  CaCl2+Aq.  (Fremy, 
A.  ch.  (3)  31.  485.) 

CaAu204+6H20.  As  Ba  salt.  (Meyer, 
!.  R.  1907, 145.  806.) 

Magnesium  aurate  (?). 

Ppt.  Insol.  in  H20;  sol.  in  MgCl2+Aq. 
(Pelletier.) 

Potassium  aurate,  KAu02+3H20. 

Very  sol.  in  H20,  and  easily  decomp. 
(Fremy,  A.  ch.  (3)  31.  483.) 

Sol,  in  alcohol;  the  solution  in  alcohol  does 
not  decomp.  below  50°.  (Figuier,  A.  ch.  (3) 
11.  364.) 

Potassium  aurate  sulphite,  KAu02, 2K2S03-f- 
5H2O. 

Sol.  in  H2O  with  decomp.  Nearly  insol. 
in  alkaline  solutions.  (Fremy,  A.  ch.  (3)  31. 
485.) 
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Sodium  aurate,  Na2Au204+2H20. 

Sol.  in  H20.  Sol  in  dil.  H2S04,  dil  HN03) 
and  HC1  with  decomp.  Decomp  by  alcohol. 
(Meyer,  C.  R.  1907,  145.  806.) 

Strontium  aurate,  SrAu204+6H/). 
As  Ba  salt.    (Meyer.) 

Auriimide  chloride,  Au(NH)Cl. 
(Raschig.) 

Auriimide   nitrate,   Au2N2H20,   2HNO3,   or 
AuN,    HN03+JiH20,    or   Au2O(NH)2, 
2HN03. 
Not  deliquescent.     Decomp    by  hot  H20 

into  Au20(NH)2.    (Schottlander,  J.  B  1884. 

453) 

Auroamidoimide,  Au(HN)NH2+3H2O. 

(Fulminating  gold.)  Insol.  in  H20;  not 
attacked  by  dil  acids;  sol.  in  cone  acids, 
and  in  moderately  dil  acids,  when  freshly  pre- 
cipitated. Insol.  in  alkalies  or  alcohol.  Sol. 
inKCN+Aq. 

Tnaturoamine,  Au3N4-o"H2O. 

Not  decomp.  by  boiling  dil.  acetic  acid, 
HN03,  or  H2S04.  (Raschig,  A.  1886,  235. 
349.) 


Auricyanhydric  acid,  EAu(CN)4 
Easily  sol.  in  H20,  alcohol,  or  ether. 
See  also  Bromauricyanides. 

Chlorauricyanides. 

lodauricyanides. 

Ammonium  auricyanide,  NH4Au(CN)4. 

Easily  sol.  in  H20  or  alcohol.    Insol.  in 
ether. 

Cobaltous  auricyanide,  Co[Au(CN)4]2+9H2O. 
SI.  sol.  m  cold,  easily  in  hot  H20.    SI.  sol. 
in  alcohol.    (Lindbom.) 

Potassium  auricyanide,  KAu(CN)4+l  HH20. 
Efflorescent.    SI.  sol  in  cold,  easily  in  hot 
H2O.    Easily  sol.  in  alcohol. 

Silver  auricyanide,  AgAuCN4. 

Insol.   in  H20   or  HNO3+Aq.     Sol.   in 
NH4OH+Aq. 

ZKauTOeftamine  nitrate. 
See  Auriimide  nitrate. 

Aurobromhydric  acid. 
See  Bromauric  acid. 

Aurobromic  acid* 
See  Bromauric  acid. 
Aurochlorhydric  acid. 
See  Chlorauric  acid. 

Aurochloric  acid. 
See  Chlorauric  acid. 


Aurocyanhydric  acid. 
Aurocyanides  with  MCN. 

See  Cyanide,  aurous  with  MCN. 

Azinosulphonic  acid. 
Ammonium  azinosulphonate,  N3SO3NH4. 
(Traube,  B  1914,47.944.) 
Barium  azinosulphonate,  (N3S03)2Ba. 
(Traube,  B.  1914,  47.  944.) 

Potassium  azinosulphonate,  N3SO8K. 

Easily  sol.  in  H20.  Can  be  cryst.  from 
boiling  abs.  alcohol.  (Traube,  B.  1914,  47. 
943.) 

Sodium  azinosulphonate,  N3S03Na 
(Traube,  B.  1914,  47.  944.) 

Azoimide,  HN3. 

Miscible  with  H2O  and  alcohol  (Curtius 
and  Radershausen,  J.  pr.  (2)  43.  207.) 

Stable  in  aq.  solution ;  decomp.  slowly  by  dil. 
boiling  HCL  (Curtius,  J.  pr.  1898,  (2)  58. 
265.) 

For  salts  of  HN3,  see  azoimide  of  metal 
under  metal. 

Azoimide,  hydroxylamine,  N8H,2NH2OH. 

Sol.  in  H2O.  Gradually  volatilizes  at  ord. 
temp.  (Dennis,  J.  Am.  Chem.  Soc.  1907,  29. 
22.) 

Azophosphoric  acid. 

See  Ps/rophosphamic  acid. 

jDewfozopljosphoric  acid. 
See  Pg/rophosphodiamic  acid. 

Barium,  Ba. 

Decomp.  by  H20  and  abs.  alcohol.  (Guntz, 
C.  R.  1901, 133.  874.) 

Insol.  in  liquid  NH3.  (Gore.  Am.  Ch.  J. 
1898,  20.  827.) 

Barium  amalgam,  BaHgi3. 

Stable  in  contact  with  liquid  amalgam  up 
to  30°.  Can  be  cryst.  from  Hg  without  de- 
comp. if  temp,  does  not  exceed  30°.  (Kerp, 
Z.  anorg.  1900,  25.  68.) 

BaHg12.  Stable  in  contact  with  liquid 
amalgam  from  30°-100°.  Can  be  cryst.  from 
Hg  without  decomp.  at  any  temp,  within 
these  limits.  (Kerp.) 

Barium  amide,  Ba(NH2)2. 

B.-pt.  280°.    (Mentrel,  C.  C.  1903, 1.  276.) 
Decomp.  by  H20.    (Guntz  and  Mentrel, 

Bull.  Soc.  1903,  (3)  29.  578.) 

Barium  potassium  amide. 
See  Potassium  aromonobarate. 

Barium  ammonia,  Ba(NHa)e. 

Takes  fire  in  the  air.  Only  si.  sol.  in  liquid 
NH8.  Violently  decomp.  by  HsO.  (Mentrel, 
C.  R.  1902, 135.  740.) 
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Barium  arsenide,  BaaAs; 

Decomp.  by  H20.  (Lebeau,  C.  R.  1899, 
129.  48.) 

Barium  azoimide,  Ba(N3)a. 
Very  si.  hydroscopic;  explosive 
12. 5  pts.  are  sol.  in  100  pts.  H20  at  0° 
16  2    "     "     "    "  100  "    H20   "  10  5 

16  7    "     "     "    "  100  "    H20   "  15° 

17  3    "     "     "    "  100  "     H2O   "  17° 

0  0172  pts.  are  sol,  in  100  pts.  abs.  alcohol  at 
16°. 

Insol.  in  ether.  (Curtius,  J.  pr.  1898,  (2) 
58,  290.) 

See  also  Barium  nitride. 

Barium  boride,  BaB6 

Sol.  in  fused  oxidizing  agents,  not  decomp. 
by  H20;  insol.  in  aq.  acids;  si.  sol  in  cone. 
H2S04,  sol.  in  dil,  and  cone.  HNOs.  (Moissan, 
C.  R.  1897, 125, 634.) 

Barium  sw&bromide  sodium  bromide,  BaBr. 

NaBr. 

Decomp.  by  H20.  (Guntz,  C  R.  1903, 
136.  750.) 

Barium  bromide,  BaBr2,  and  +2H20. 

100  pts.  H20  dissolve—- 
at 0°     20°    40°    60°     80°    100° 

98    104    114    123    135    149  pts.  BaBr2. 

Sat.  BaBr2+Aq  contains  at: 
—20°  —9°    +7°     16°      19°    40° 
45  7    46  5   48  5    48.8   49.3   50  9%BaBr2 
71°    76°    77°  104°  145°  160°  175° 
55  1  55.5  55  6  56  6  60.5  59  4  60.3%BaBr2 
(fitard,  A.  ch.  1894,  (7)  2.  540.) 
Sp.  gr.  of  BaBr2+Aq  at  19.5°  containing 
5         10       15       20       25       30%BaBr2 
1.045  1.092  1.114  1  201 1.262  1.329 

35         40         45         50      55%BaBr2. 
1.405    1.485     1.580    1.685     1  800 

(Kremers,  Pogg.  99.  444,  calculated  by 
Gerlach,  Z.  anal.  8.  285.) 

BaBr2+Aq  containing  7.74%  BaBr2  has 
sp.gr.  20°/20°- 1.0716. 

BaBr2+Aq  containing  16,76%  BaBr2  has 
sp.gr.  20720°  =  11674. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19. 279.) 

Sat.  BaBr2+Aq  boils  at  113°.  (Kremers, 
Pogg.  99.  43.) 

Solubility  in  BaI2+Aq  at  t°. 


t° 

Sat.  solution  contains 

%   BaBra 

%  Bal* 

—16 
—16 
+60 
135 
135 
170 
210 

4.7 
5.0 
5.5 
9.3 
9.0 
11.0 
14.9 

57.9 
59.0 
66.0 
67.3 
67.2 
67.4 
67.7 

(Etard,  A.  ch.  1894,  (7)  3.  287.) 


Very  sol.  in  absolute  alcohol.    (Hunefeld.) 

100  pts,  absolute  methyl  alcohol  dissolve  50 
pts.  BaBr2  at  22.5°. 

100  pts.  absolute  ethyl  alcohol  dissolve  3 
pts.  BaBr2  at  22  5°.  (de  Bruyn,  Z.  phys.  Ch. 
10.  783.) 

Sat  solution  in  87%  alcohol  contains  6% 
BaBr2.  (Richards,  Z.  anorg.  3.  455.) 

100  pts.  absolute  methyl  alcohol  dissolve 
45.8  pts.  BaBr2-f2E2O  at  15°. 

100  pts.  93.5%  methyl  alcohol  dissolve 
27.3  pts.  BaBr2+2H2O  at  15°. 

100  pts  50%  methyl  alcohol  dissolve  4  pts. 
BaBr2-l-2H2O  at  15°.  (de  Bruyn,  Z.  phys. 
Ch.  10.  787.) 

100  g.  BaBr2+CH8OH  contain  0.4  g.  BaBr2 
at  the  critical  temp.  (Centnerszwer,  Z.  phys. 
Ch.  1910,  72.  437.) 

At  15°,  1  pt.  by  weight  is  sol.  in: 
36  pts.  methyl  alcohol,  sp.  gr.  0.709 
207    "   ethvl         "         "    "  0.8035 
652    "   propyl       "         "    "  0  8085 

(Rohland,  Z.  anorg.  1897,  15.  413.) 

Nearly  insol.  in  boiling  amyl  alcohol,  10 
com.  dissolving  only  an  amt.  equal  to  1.3  mg 
BaO.    (Browning,  Sill.  Am.  J.  144.  459.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37, 
4328;  Eidmann,  C.  C.  1899,  II.  1014 ) 

Insol.  in  benzonitrile .  (Naumann,  B .  19 14, 
47. 1370 ) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann, B.  1909,  42.  3789.) 

Insol.  in  ethyl  acetate.  (Naumann,  B .  19 10, 
43.  314.) 

Barium  cadmium  bromide,  BaBr2,  CdBr2-j- 

4H20. 
Sol.  in  H20.    (v.  Hauer,  W.  A.  B.  20. 40.) 

Barium  rhodium  bromide. 
See  Bromorhodite,  barium. 

Barium  bromide  ammonia,  BaBr2,8NH8. 

Decomp.  by  H20.  (Joannis,  C,  R.  1905, 
140.  1244.) 

Barium  bromide  hydrazine,  BaBr2,  2N2H4. 

Hydroscopic.  Very  sol.  in  H20.  Insol.  in 
alcohol.  (Franzen,  Z.  anorg.  1908,  60.  291.) 

Barium  bromofluoride,  BaBr2,BaF2. 

Insol.  in  and  undecomp.  by  boiling  alcohol. 
Sol.  in  HBr  and  in  HNOS.  Decomp.  by  H20, 
hot  H2S04,  dil.  HC1,  dil.  HNOs,  or  dil.  acetic 
acid.  (Defacqz,  C.  R.  1904, 138. 199.) 

Barium  carbide,  BaC2. 

Decomp.  by  H20.  (Maquenne,  C.  R.  144. 
360.) 

Sp.  gr.  3,75.  Easily  decomp.  by  HjO  and 
dil.  acids.  (Moissan,  Bull.  Soc.  1894,  (3)  11. 
1008.) 
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Barium  carbonyl,  Ba(CO)2. 
Sol.  in  H20.     (Guntz  and  Mentrel,  Bull. 
Soc.  1903,  (3)  29.  586.) 

Barium  sw&chloride,  BaCl. 

Decomp.  by  H20.     (Guntz,  C.  R.  1903, 
136.  751.) 

Barium  sw&chloride  sodium  chloride,  BaCl, 

NaCl. 

Decomp.  by  H20.     (Guntz,  C.  R.  1903, 
136.  750.) 

Barium  chloride,  BaCl2,  and  +2H20. 
Permanent  in  dry  air. 

100  pts."  H20  at  t°  dissolve  (a)  pts.  BaCh  and  (6) 
pts.  BaCl2+2H20. 

Solubility  in  100  pts.  H2O  at  t°. 

t° 

Pts. 
BaCh 

t° 

Pts. 
BaCla 

t° 

Pts. 
BaCIt 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

30  9 
31.2 
31.5 
31.7 
31  9 
32  2 
32.4 
32  6 
32  8 
33.1 
33.3 
33  5 
33  8 
34.0 
34.2 
34.5 
34.7 
35.0 
35.2 
35.5 
35.7 
36.0 
36.2 
36.5 
36  7 
37.0 
37.2 
37  5 
37  7 
38.0 
38.2 
38  5 
38.7 
39.0 
39,2 
39.5 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

39.7 
40  0 
40.2 
40  5 
40.7 
41.0 
41.3 
41.6 
41.9 
42.2 
42.5 
42.7 
43.0 
43.3 
43.6 
43  9 
44.2 
44.4 
44.7 
45  0 
45.3 
45.6 
45  9 
46.2 
46  4 
46  7 
47.0 
47  3 
47.6 
47  9 
48.2 
48.5 
48  8 
49.1 
49  4 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
104.1 

49  7 
50.0 
50.3 
50.6 
50.9 
51.2 
51.5 
51  8 
52  1 
52.4 
52.7 
53.0 
53.3 
53.6 
54.0 
54  3 
54.6 
55  0 
55.3 
55.6 
55.9 
56.2 
56.6 
56.9 
57.2 
57.6 
57.9 
58.2 
58.5 
58.8 
59.2 
59.5 
59.8 
60.2 
60.3 

t° 

a 

b 

t° 

a 

b 

15.64 
49  31 

34  86 
43  84 

43  50 
55  63 

74  89      f 
105  43      t 

59.94 
>9  58 

65.51 
77.89 

(Gay-Lussac,  A.  oh.  (2)  11.  309.) 

100  pts  HaO  at  t°  dissolve  32.62  +0.2711t  pts.  BaClss 
(Kopp  ) 

100  pts  H20  dissolve  pts.  BaCla  +2H20  at  t°. 

t° 

Pts 
BaCl2+2E20 

t° 

Pts. 
BaCla  -}-2H20 

16  25 
20  00 
22  50 
37.50 
50  00 

39 
42 
43 
51 
65 

66 
22 
7 
0 
0 

62  50 
75  00 
87  00 
100 

48  0 
63  0 
65  0 
72  0 

(Brandes.) 

Sol.  in  2  67  pts.  H20  at  18  75°     (Abl  ) 
1  pt.  BaCh  is  sol.  in  2.86  pts.  H2O  at  15.5°,  and  1.67 
pts  at  boiling  temp.    (M.  S.  and  P.) 
100  pts.  H20  at  15  5°  dissolve  20  pts.  BaCla,  and  43 
pts  at  87  7°.    (XJre's  Diet.) 

Solubility  in  100  pts  HaO  at  t°. 

(Mulder,  calculated  from  his  own  and  other 
observations.    Scheik.   Verhandel.  1864.  45.) 

The  saturated  solution  contains  — 
60.3  pts.  BaCl2  to  100  pts.  H20,  and  boils  at 
104.1°.    (Mulder.) 
60.1  pts.  BaCl2  to  100  pts.  H20,  and  boils  at 
104.4°.    (Legrand.) 
61.8  pts.  BaCl2  to  100  pts.  H20,  and  boils 
at  104.5°.    (Griffith.) 
59.58  pts.  BaCla  to  100  pts.  H20,  and  boils 
at  105.48°  (Gay-Lussac);  at  106°  (Kremers)* 
54.1  pts.  BaCl2  to  100  pts.  H20,  and  forms 
crust  at  104.4°:  highest  temperature  observed, 
104.9°.    (Gerlach,  Z.  anal.  26.  426.) 

Sat.  BaCL+Aa  contains  at: 

t° 

Pts. 
BaCl2 

f 

Pts. 
BaCla 

0 
•12  2 
38  4 
62  75 

31  1 
33  9 
41  2 

47  7 

77  5 
95  65 
102.5 
105 

51  9 
57.7 
58.9 
59  7 

(NordensHold,  Pogg.  136.  316  ) 
100  pts.  H20  dissolve  pts.  Bad*  at  t°. 

t° 

Pts 
BaCla 

t° 

Pts. 
BaCh 

9- 
30 
37 

33  2 

38  1 
40  0 

50 
58 

43  7 
45.9 

(Gerardm,  A.  oh.  (4)  5.  143 ) 

1  pt.  BaCls-f  2H20  is  sol.  in  2.18  pts.  H20 
at  21.5°,  and  the  solution  has  sp.  gr.  *=  1.2878. 
(Schiff,  A.  109.  326.) 

1  pt.  anhydrous  BaCl2  is  sol.  in  2.86  pts. 
H20atl5°.  (Gerlach.) 


100°    130°    144°    160°    180°    215° 
36     37.3    37.5    38.9    40.7  43.1%BaCl2 
(fitard,  A.  oh.  1894,  (7)  2.  535.) 

Aq.  solution  contains  27.6%  BaCla  at  30°. 
(Shreinemakers,  C.  C.  1910, 1.  9.) 
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Solubility  of  BaCl2+2H20  in  H20  equals 
1.745  mol.-litre  at  30°.  (Masson,  Chem.  Soc. 
1911,  99.1136) 

BaCls+Aq  sat  at  8°  has  sp.  gr  1.27.    (Anthon  ) 
BaCls+Aq  sat  at  15°  has  sp  gr  1  282     (Michel  and 
EIrafft.) 

BaCh+Aq  sat  at  18  1°  has  sp  gr.  1  285,  and  con- 
tains 44  31  pts  BaCl2+2H2O  to  100  pts.  H20.  (Kar- 
sten.) 

Sp  gr.  of  BaCIa-hAq  at  19  5° 


Sp.  gr.  of  BaCl2+Aq  at  20' 


g.  mols.  BaCh  per  1. 

Sp.  gr 

0  01 
0  025 
0.05 
0  075 
0  10 
0.25 
0  40 

1  001878 
1  00475 
1  00929 
1  01369  • 
1  01766 
1  0456 
1  0726 

(Jones  and  Pearce,  Am.  Ch.  J.  1907, 38. 701.) 
BaCl2-fAq  containing  6.94%  BaCl2  has 

sp.gr  20°/20°  =  1.0640. 
BaCL+Aq  containing  11.38%  BaCl2  has 

sp.  gr.  20°/20°  =  1.1086. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 

19.  279.) 

Sp.  gr.  of  BaCl2+Aq  at  25°. 


%  BaCla 


8  88 
18  24 


Sp  gr 


1  0760 
1  1521 


%  BaCla 


27  53 

35  44 


Sp.gr 


1  2245 
1  2837 


(Kremers,  Fogg.  99  444  ) 
Sp.  gr.  of  BaCl2+Aq  at  15°. 


%  BaCls 

Sp  gr. 

%  BaCla 

Sp.gr 

1 

1.00917 

14 

1  13778 

2 

1.01834 

15 

1.14846 

3 

1  02750 

16 

1.15999 

4 

1.03667 

17 

1.17152 

5 

1.04584 

18 

1  18305 

6 

1.05569 

19 

1  19458 

7 

1.06554 

20 

1.20681 

8 

1  07538 

21 

1.21892 

9 

1.08523 

22 

1.23173 

10 

1  09508 

23 

1  24455 

11 

1  10576 

24 

1  25736 

12 

1  11643 

25 

1.27017 

13 

1  12711 

BaCla+Aq 


1-normal 
i^_    tt 

Vs-     " 


Sp  gr 


1.0884 
1  0441 
1.0226 
1.0114 


(Wagner,  Z.  phys.  Ch.  1890,  5.  35.) 
Sp  gr  ofBaCla+Aq 


25 
22.8 


Concentration  of  BaCls+Aq 


1  pt.  BaCl2  in   3.684  pts.  H20 
1    "      "      "  52.597     "      "  1 


Sp.   gr. 

1  2194 
1.0145 


(Gerlach,  Z.  anal.  8.  283.) 
Sp.  gr.  of  BaCl2+Aq  at  21.5°. 


(Hittorf,  Z.  phys.  Ch.  1902,  39.  628.) 
Temp,  of  Maximum  Density. 


1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 


Sp.gr. 


.0073 

.0147 

0222 

.0298 

0374 

.0452 

.0530 

0610 

.0692 

.0776 

0861 

0947 

1034 

1122 


1.1211 


%  BaCl2+ 
2H2O 


16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Sp  gr 


1302 

1394 
1488 
1584 
1683 
1783 
1884 
1986 
2090 
2197 
2304 
2413 
2523 
2636 


Weight  of  BaCls 
in  1000  grams 
H20 

Temp,  of  maximum 
density 

Molecular  reduc- 
tion of  temp,  of 
M  D. 

0 

6.73 
10.42 
20.83 
41  72 

3  982° 
3.207° 
2.783° 
1.572° 
—0  843° 

23.94 
23  88 
24.04 
24  04 

(De  Coppet,  C.  R.  1897,  125.  533.) 

BaCl2-f  Aq  containing  10%  BaCl2  boils  at 

100.6°.    (Gerlach.) 
BaCla+Aq  containing  20%  BaCl2  boils  at 

101.9°.    (Gerlach.) 

B.-pt.  of  BaCl2-f  Aq  containing  pts.  BaCl2  to 
100  pts.  H20.  G  =  according  to  Gerlach 
(Z.  anal.  26. 443);  L= according  to  Legrand 
(A.  ch.  (2)  69.  452). 


1.2750 


B-pt. 


G 


(Schiff,  calculated  by  Gerlach,  I.e.) 
Sp.  gr,  of  BaCl2-hAq  at  18°. 


%  BaCh 


5 

10 
15 


Sp.gr. 


1.0445 
1.0939 
1.1473 


%  BaCU 


20 

24 


Sp.  gr. 


1.2047 
1.2559 


(Kohlrausch,  W.  Ann.  1879.  1.) 


100.5° 

101.0 

101.5 

102.0 

102.5 

103.0 

103.5 

104.0 

104  4 

104.5 


6.4 
12.7 
19.0 
25.3 
31.6 
37.7 
43.7 
49  5 

55.2 


11.0 
19.6' 
26.2 
32  5 
38  6 
44.5 
50.3 
56.0 
60.1 
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Less  sol.  in  H2 
pure  H20,  and  sea 
(Berzelius.) 
Solubility    of    BJ 
BaCl2=no.  %i 
solved  in  10  cc.  c 
(in  milhgramm 
quantity  of  liqu 

O  containing  HC1  than  in 
rcely  sol.  in  cone.  HCl+Aq. 

*,C12    in    HCl+Aq    at    0°. 

r»nls,  (in  milligrammes)  ^LS- 

BaCl2+NH4Cl.    Solubility  of  BaCl2  in 
NH4Cl+Aq  at  30° 

Composition  of  the 
solution 

Solid  phase 

%  NEUCl      %  BaCls 

)f  the  liquid  ,  HC1  =  no.  mols. 
es)  contained  in  the  same 
id. 

0              27  6 
5  71         22  16 
10  06         18.36 
13  84         15.42 
20.00         10  89 
24  69           8  33 
25  79           7  95 
26  06           7.99 
27  47           3  56 
29  5             0 

BaCl2/2H2O 

BaCl22H2O+NH4Cl 
a 

NH4C1 

<t 

BaCla                HC1          Sum  of  mols        Sp.  gr. 

29  45            0                29.45          1.250 
27.8               11             28  9             1.242 
26.075          2.8            28  875        1.228 
23  4              5.0            28.4            1  210 
14  0            14  36          28  36          1  143 
10  2            18  775        28  975         1  118 
6  67          22.75          29  42          1.099 
2  74          32  0            34  74           1.079 
0.29          50  5            50.79          1  088 

(Schreinemakers,  Z,  phys.  Ch.  1909,  66.688.; 
See  also  under  Ammonium  chloride. 
BaCl2+Ba(OH)2.    Solubility  of  BaCl2  in 
BaO+Aqat30°. 

(Engei,  Bull.  Soc.  (2)  45.  653.) 

Sol.  in  about  8000  pts.  cone.  HCl+Aq. 
Sol.  in  about  20,000  pts.  cone.  HCl+Aq 
through  which  HC1  gas  was  passed. 
Practically  insol.  in  cone.  HCl+Aq  con- 
taining V«  vol.  ether.    (Mar,  Sill.  Am.  J.  143. 

Solubility  in  HCl+Aq  at  30°. 

Composition  of 
the  solution 

Solid  phase 

%by 
wt 
BaO 

%by 

•wt 
BaCIa 

0 
1  78 
1.79 
1  75 
2  33 
2.50 
3.27 
4.67 
4.86 
4.29 
4.64 
4.65 
4  62 
4  60 
4  58 
4  45 
4  99 

27  6  . 
27  42 
27  31 
27.41 
24  98 
24.20 
21  46 
19.18 
18.97 
18  83 
18.77 
18.10 
18.04 
17.08 
12  81 
10  77 
0 

BaCl2,  2H2O 
BaCl2,  2H2O+BaCl(OH),  2H20 

BaCl(OH),  2H20 

tt 
<( 

BaCl(OH),  2H20+BaO,  9H20 

it 
tt 

BaO,£9H2O 

cc 
tt 

et 

Composition  of  the 
solution 

Solid  phase 

J^Cl     %Bbayclf' 

0            27.6 
5  94       12.97 
11.55         3  85 
18.11         046 
32  35         0.00 
37.34         0.00 
38.63         0.00 

BaCl2,  2H20 

t( 

it 
a 
tt 

BaCl2,  2H20+BaCl2,  H20 
BaCl2,  H20 

{Schreinemakers,  Z.  phys.  Ch   1909,  68.  89.) 

Much  less  sol.  in  HN03+Aq  than  in  H20, 
because  Ba(NOs)2  is  nearly  insol.  therein. 
(Wurtz.) 
BaCla  is  sol.  in  about  — 
4.00  pts.  H2O. 
5.00  pts.  NH4OH+Aq  (cone.). 
5.33  pts.  NH4OH+Aq  (1  vol.  cone.:  3  vols. 
H20). 
5.33  pts.  HCl+Aq  (1  vol.  cone.:  4  vols. 
H2O). 
8.00  pts.  HC2H302+Aq  (1  vol.  commercial 
acid:  1  vol.  H2O). 
6.00  pts.  NH4Cl+Aq  (1  pt.  NH4C1  •  10  pts. 
H20). 
6.00  pts.  NH4C2H802+Aq  (diL  NH4OH+ 
Aq  neutralized  by  dil.  HC2HsO2+Aq.) 
6.67    pts.    NaC2H802+Aq    (commercial 
HC2H802  neutralized  by  Na2C08,  and  dil. 
with  4  vols.  H20). 
6.33  pts.  Cu(C2H802)2+Aq.  See  Stolba  (Z. 
anal.  2.  390). 
5.67  pts.  grape  sugar  (1  pt.  grape  sugar: 
10  pts.  H20).    (Pearson,  Zeit.  Chem.  1869. 
662.) 

'(Schreinemakers,  Z.  phys.  Oh.  1909,  bti.  88.J 
Sol.  in  CuCl2,NH4Cl+Aqat30°.  (Schreine- 
makers, Z.  phys.  Ch.  1909  66.  688.) 
The  solubility  data  for  the  system  BaCl2+ 
CuCl2+KCl+Aqhavebeendeterminedat40 
and  60°.  (Schreinemakers,  C.  C.  1915,  1.  933.) 
BaCl2+HgCl2.    Solubility  of  BaCl2+ 
HsCL>inH20. 

t° 

Gms.  per  100  g 
solution 

Solid  phase 

BaCla 

HgCla 

10.4° 
10  4 
10  4 
10  4 
10.4 
10.4 
25.0 

23,58 
23.44 
22.58 
22.48 
22.10 
21.64 
23  02 

50.54 
50.74 
51  23 
51  41 
51.66 
51.74 
54  83 

BaCl2,2H20+HgCl2 
BaCl2,3HgCls,  6H20 

BaCU,2H20+HgCl2 

'    (Foote  and  Bristol,  Am.  Oh.  J  .  32.  248.J 
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Solubility  of  BaCl2+HgCl2  in  H20. 


Temp.  =30 

Temp,  =0° 

%  HgCU 

%  BaCls 

Solid  phase 

%  HgCh 

%  BaCls 

Solid  phase 

0 

27  77 

BaCl2.2H20 

0 

23  70 

BaCla  2H20 

2.90 

27  56 

< 

14.25 

24  0 

tt 

7  09 

27.47 

t 

36  20 

24.89 

a 

12.98 

26  99 

i 

46.12 

24  07 

BaCl2,  3HgCl2.6H20+ 

22  61 

26  89 

i 

46.05 

24  03 

"    BaCl2.2H2O 

34.57 

26  69 

i 

46  07 

24.05 

t( 

46  50 
55  16 
55.32 

25  22 
23.46 
23  08 

HgCls+BaCls  2H20 

46  59 
47.78 
48  43 

23  28 
21  05 
20  64 

BaCl2,  3HgCl2  6H20 
BaCl2,  3HgCl2  6H20+HgCl2 

55  19 

22  98 

n 

48.49 

20.71 

cc 

48.97 
41  30 

17  87 
14  26 

HgCl2 

a 

44  33 
29  0 

18  50 
11.59 

H^Cl, 

27  62 

8.41 

it 

16.36 

6  11 

It 

14  19 

2.65 

it 

3  95 

0 

tt 

7  67 

0 

Temp  =40° 

56.57 

22.98 

BaCl2.2H20+HgCl2 

(Schreinemakers,  Ch.  Weekbl.  1911,  7.  202.) 


BaCli+KCl.   Sol.  m  sat.  KCl+Aq,  at  first   100  pts. 
without  pptn.    The  KC1  is  pptd.  after  a  time 
until  a  state  of  equilibrium  is  reached. 

100  pts.  H20  at  16.6°  dissolve  33.8-27.2  pts 
KC1  and  18.2-34.9  pts.  BaCl2.  (Kopp,  A.  34. 
267.) 

100  g.  sat  solution  of  BaCl2-f  KC1  contain 
13.83  g.  BaCl2  and  1897  g.  KC1  at  25°. 
(Foote,  Am.  Ch.  J.  32.  253.) 


dissolve,  when  both  salts  are 
in  excess — 


i 

2 

3 

4 

5 

6 

NaCl    .    .    . 
BaCl2  .    .    . 

35  9 

4.1 
34  5 

35*0 

40  4 

35.3 

19.4 

60*3 

38  6 

54.7 

BaCl2+Ba(N03)2.    BaCl2  is  sol.  in  sat 


1,  2,  and  3  are  at  17°.    (Kopp,  A.  34.  268.) 
4,  5,  and  6  are  at  b.-pt.    (Mulder.) 

Solubility  of  BaCl2-f  NaCl. 
100  pts.  H20  dissolve  pts.  BaCl2  and  NaCl 

att°. 


Solubility  of  BaCl2H-Ba(NO3)2  in  H20.  Both 
salts  present  in  solid  phase. 

*° 

Pts. 
BaCU 

Pts 
NaCl 

t° 

Pts 
BaCk 

Pts 
NaCl 

Gma.  per  100  gms 

Gms  per  100  gms. 

10 

4,1 

33  9 

60 

9.7 

33  5 

t° 

.  Q1UIJ 

t° 

20 

4  1 

33  8 

70 

11  7 

33  6 

BaCla 

BafNCMa 

Bads 

Ba(NCh)2 

30 

5.0 

33.7 

80 

13.9 

33  6 

40 

6.3 

33  6 

90 

15  9 

33  6 

0 

22.5 

4.3 

100 

31 

14 

50 

7.9 

33  5 

100 

17  9 

33  6 

20 

24  5 

6  0 

140 

32 

20 

40 

26.5 

7.*5 

180 

33 

26 

(Precht  and  Wittgen,  B. 

14.  1667.) 

60 

28  5 

9.5 

210 

32 

32 

Solubility  of  BaCl2+NaCl  in  HCl-f  Aq  at  30°. 

(Etard,  A.  Ch.  (7)  2.  535  ) 

Solid  phase,  NaCl 

Solid  phase,  BaCl24-2H2O 

Pp  gr 
of  sat 

G.  mol  litre 

Sp.gr 

G  mol.-htre 

Very  slowly  sol.  in 

i              £  f\    f\rr\  \ 

sat.  NaNOa+Aq  with 

solution 

HC1 

NaCl 

solution 

HC1 

BaCh 

separation  of  Ba(NOg)2. 
Rapidly  sol.  in  sat.  KNOs-f-Aqj  forming 
Ba(NO8)2,  which  separates  out.    (Karsten.) 
BaCli+NaCl.    BaCl2  is  sol.  in  NaCl+Aq 
at  first  without  separation  of  NaCl,  which, 
however,  finally  separates. 

1.2018 
1  1906 
1  1801 
1.1633 
1.1512 
1  1427 

0.0000 
0  4575 
0  969 
1.786 
2.412 
3.052 

5.400 
4  932 
4  386 
3.589 
2.978 
2.463 

1  3056 
1  2651 
1.2147 
1.1789 
1.1419 
1,1068 

0.0000 
0.4709 
1.107 
1  622 
2.234 
3,041 

1.745 
1  468 
1.122 
0.861 
0.592 
0.307 

1.1289 

4  152 

1.628 

1  0880 

3.953 

0.124 

1  1188 

5.950 

0.630 

1  0895 

3.059 

0.020 

1  1258 

7  205 

0.268 

1  1024 

6.234 

0.00 

1.1609 

10.25 

0.00 

(Masson,  Chem.  Soc.  1911,  99.  1136.) 
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Solubility  of  BaClj+NaClin  HCl+Aq  at  30°. 


ToHCl 

%NaCl 

%BaCh 

fcJohd  phase 

0 
4  84 
12.02 
17  20 
23.16 
28  66 
36.51 

23.85 
18  07 
9  55 
4.65 
1  54 
0.47 
0  12 

3  8 
2.27 
0  82 
0  29 
0  00 
0  00 
0  00 

NaCl,  BaClj  2H20 

i 
t 

c 
e 

NaCH-BaCl2  H20 

(Schreinemakers,  Arch.  Ne'er.  Sc.  ex.  nat.  (2) 


Insol  in  liquid 
J.  1898,  20.  827.) 


;.     (Franklin,  Am.  Ch. 


Solubility  in  alcohol  100  pts.  alcohol  of  given  sp  gr 
dissolve  pts  of  the  anhydrous,  and  crystallized 
salt 


Sp.gr 

Pts 
BaCh 

Pts 
BaCh-(-2H2O 

0  900 
0  848 
0  834 
0  817 

I'OO 
0  29 
0  185 
0  09 

1  56 
0  43 
0  32 
0  06 

(Kirwan ) 

Insol.  in  abs.  alcohol,  or  below  19°  in  al- 
cohol of  over  91%.  Dil.  alcohol  dissolves  less 
BaCl2  than  corresponds  to  the  amount  of  H2O 
present.  (Gerardin,  A.  ch.  (4)  5.  142.) 

Solubility  in  100  pts.  alcohol  at  t°.   D=sp  gr. 
of  alcohol;  S=  solubility. 


D«=0 

9904 

D» 

0  9848 

D  = 

0  9793 

D« 

0  9726 

t° 

& 

14 
25 
32 

47 
60 

29  1 
32  0 
33  5 
37  4 
39.8 

14 
32 
39 
50 
63 

25  0 
29  1 
30  9 
33  2 
37  6 

11 
15 
20 
35 
45 

19  6 
20  4 
21  7 
24  6 
26  8 

15 
23 
33 
50 

15  6 
17  0 
19  1 
22  0 

D  =0  9573 

D  -0  9390 

D=0  8967 

D  «0  8429 

t° 

s 

t° 

s 

t° 

8 

t° 

s 

13 

24 
34 
39 
50 

10 
11  4 
12  9 
13  8 
15  2 

12 
23 
31 
37 
47 

6  5 
7  2 
8  3 
9  0 
10.1 

12 
30 
47 

0  1 
4  3 
4  9 

12 
19 
25 
50 
67 

0  00 
0  00 
0  04 
0  28 
0  377 

(Gerardin,  A.  ch.  (4)  6.  142.). 

Solubility  in  diL  alcohol  of  x%  by  weight 
at  15°. 

%  alcohol  0        10      20      30     40    60    80 

Pts.  BaCl2,2H20  30.25  23.7  18.0  12  8  9.3  3  4  0.5 

(Schiff,  A.  118.  365.) 

Sol.  in  6885-8108  pts.  99.3%  alcohol  at 
145°,  and  in  1857  pts,  at  ebullition.  (Frese- 
nius.) 


Solubility  of  BaCl2  in  alcohol  +  Aq. 

t° 

% 

alcohol 

Bafeb 

Solid  phase 

30° 

0 

27  95 

BaCl2  2H2O 

32  67 

10  63 

* 

50  16 

5.68 

66  72 

2  23 

92  53 

0.05 

94  83 

0  07 

BaGl,.2H,O+BaClj  H2O 

94  75 

0.05 

94.60 

0  07 

97  14 

Bads  H2O 

98  17 

0  08 

BaCl2  HaO+BaCl. 

99  41 

BaCl2 

60° 

0 

31  57 

BaCl2  2H2O 

16.68 

20  16 

K 

34.10 

13  21 

C( 

66  02 

2  82 

K 

88.55 

0.25 

(( 

90.11 

0  09 

BaCl2  2H20+BaCl2  H20 

90  39 

... 

(C 

93  95 

. 

BaCl2.H20 

(Schreinemakers  and  Massink.  Chem. 

Weekbl.  1910,  7.  213.) 

100  pts.  absolute  methyl  alcohol  dissolve 

2.18  pts.  BaCl2  at  15.5°,  and  7.3  pts.  BaCl2, 

2H20  at  6°.    (de  Bruyn,  Z.  phys.  Ch.  10. 783.) 

At  15°  C.     1  pt.  by  weight  is  sol.  in:— 

78  pts.  methyl  alcohol  of  sp.  gr.  0.790 
7,000  "    ethyl         "        "    "    "  0  8035 
100,000  "    propyl      "       "    "    "  0.8085 
(Rohland,  Z.  anorg.  1897,  15.  413.) 

Absolutely  insol.  in  boihng  amyl  alcohol. 
(Browning,  Sill.  Am.  J.  144.  459.) 

Absolutely  insol.  in  acetic  ether.  (Cann. 
C  R.  102.  363.) 

Very  si.  sol.  in  acetone.  (Knig  and  M'El- 
roy,  J.  Anal,  Ch.  6.  184.) 

100  pts.  by  weight  of  glycerine  dissolve  10 
pts.  BaCl2  at  15.5°.  (de  Bruyn,  Z.  phys.  Ch, 
10.  783.) 

Insol  in  acetone.  (Naumann,  B.  1904.  37. 
4329.)  (Eidmann,  C.  C.  1899,  IL  1014.) 

Insol.  in  benzomtrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate.  (Naumann.  B. 
1909,  42.  3790.) 

Insol,  in  anhydrous  pyridine,  97%  pyri- 
dine-j-Aq.  and  95%  pyridine+Aq.  SI.  sol. 
in  93%  pyridine+Aq.  (Kahlenberg,  J.  Am. 
Chem.  Soc.  1908;  30.  1107.) 

+H2O.  Solution  of  monohydrate  sat.  at  6° 
contains  31.57%  BaCl2,  (Schreinemakers, 
Chem.  Weekbl.  1910,  7.  213.) 

2.5  grams  of  the  monohydrate  are  sol.  in 
100  cc.  of  methyl  alcohol  at  14°.  (Kirschner, 
Z.  phys.  Ch.  1911,  76.  176.) 

Exact  S9lubility  in  methyl  alcohol  cannot 
be  determined  as  BaC^+B^O  separates  out 
from  a  sat.  solution  of  the  dihydrate.  (Kirsch- 
ner,  Z.  phys.  ch.  1911,  76. 177.) 

Barium  cadmium  chloride,   BaCl2jCdCl2+ 

4H20. 
Easily  sol.  in.  H20.    (v.  Hauer.) 
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Solubility  in  E20  at  t°. 


t° 

100  pts  solution  contain  pts 

100  g  of 
solution 
contain  g  salt 

100  g  H2O 
dissolve 
g  salt 

100  mols.  H20 
dissolve  mols.  of 
anhydrous  salt 

Cl 

Ba 

Cd 

22  o 

15.19 

14  71 

11.98 

41  88 

72  06 

3  32 

32.9 

16  18 

16  09 

12  40 

44.59 

SO  73 

3  72 

41.4 

16  95 

16.81 

13  05 

46  87 

88  01 

4  06 

53.4 

18  21 

18  13 

13.95 

50  30 

101  21 

4  66 

62.0 

18.81 

18  74 

14  73 

52  28 

109  56 

5.05 

97  8 

22  48 

22  00 

17  57 

62  05 

163  50 

7.53 

108.3 

23  51 

22  79 

18.53 

64  83 

184  33 

8  49 

109  2 

23.69 

29  95 

18  67 

65  31 

188  27 

8  67 

(Rimbach,  B.  1897,  30.  3083.) 
BaCl22CdCl2+5H20.   Quite  difficultly  sol.  in  H20.    (v.  Hauer.) 

Solubility  in  H20  at  t°. 


t° 

100  pts.  by  wt  of  solution  contain  pts.  by  wt. 

100  g  of 
solution 
contain  g   salt 

100  g.  HaO 
dissolve 
g   salt 

100  mols   EbO 
dissolve  mols    of 
anhydrous  salt 

Cl 

Ba 

Cd 

22  6 

16.89 

11.00 

17.71 

45.60 

83  82 

2.63 

41  3 

18  15 

11.77 

19  22 

49.14 

96.62 

3  03 

53  9 

18  78 

12  41 

19.85 

51  04 

104.25 

3.27 

62.2 

19  66 

12  83 

20  59 

53.08 

113  13 

3.55 

69  5 

20  18 

13  09 

21.20 

54.47 

119  64 

3.76 

107.2 

23  31 

14  87 

24  11 

62  29 

165  18 

5.19 

107  2 

23  16 

14  93 

24.39 

62  48 

166  53 

5  23 

(Rimbach,  B.  1897,  30,  3083.) 


Barium  mercuric  chloride,  basic,  BaCl2,  HgO 

+6H20. 
Decomp.  by  H20.    (Andre*,  C.  R  104. 431.) 

Barium  mercuric  chloride,  BaCl2;  2HgCl2+ 
2H20. 

Efflorescent  in  dry  air;  sol.  in  H20.  (v 
BonsdorfT,  Pogg.  17.  130.) 

The  salt  BaCl2,  2HgCl2  +2H20  described  by 
Bonsdorff  does  not  form  under  the  conditions 
which  he  gives.  (Foote,  Am.  Ch  J.  1904,  32. 
251.) 

BaCl2,3HgCl2+6H20.  Solubility  deter- 
minations with  mixtures  of  BaCl2  and  HgCl2 
show  that  these  chlorides  do  not  form  a  double 
salt  at  25°,  but  that  a  transition  temp  exists 
at  about  17.2°  below  which  the  salt  BaCl2, 
3HgCl2+6H2O  forms.  (Foote,  Am.  Ch.  J. 
1904,  32.  251.) 

-f8H20.  Less  sol.  in  H20  than  the  Sr  and 
Mg  double  salts.  (Swan,  Am.  Ch.  J.  1898, 20. 
633.) 

Barium  rhodium  chloride,  3BaCl2,  Rh2Cl8. 
See  Chlororhodite,  barium* 

Barium  stannous  chloride,  BaCl2,  SnCl2+ 
4H20. 

Sol.  in  H20.    (Poggiale,  C.  R.  20.  1183.) 
Barium  stannic  chloride* 

See  Chlorostannate,  barium. 

Barium  uranium  chloride,  BaCl2,UCl4. 

Decomp.  by  H20.  (Aloy,  Bull.  Soc.  1899. 
(3)21.265.) 


Barium  zinc  chloride,  BaCl2,  ZnCl2+4H2O. 

Deliquescent,  and  sol.  in  H20.  (Warner, 
C.  N.  27.  271.) 

Pptd.  from  warm  solution  only.  (Ephraim, 
Z.  anorg  1910,  67.  381.) 

•f2JiB20.  Pptd.  from  cold  solution. 
(Ephraim.) 

Barium  chloride  hydrazine,  BaCl2,  2N2H4. 

Hydroscopic.  (Franzen,  2*.  anorg.  1908, 
60.  290.) 

Barium  chloride  hydroxylamine,  BaCl2, 

2NH2OH. 

Very  sol  in  H20.  (Crismer,  Bull.  Soc.  (3) 
3. 118) 

Barium  chloride  sulphuric  anhydride,  BaCl2, 
2S08. 

Decomp.  by  H20.  (Schultz-Sellack,  B.  4. 
113.) 

Barium  chlorofluoride,  BaClF. 

Difficultly  sol.  in  H20,  but  much  more  sol. 
than  BaF2.  Decomp.  by  H20,  so  that  when 
washed  on  filter,  the  filtrate  contains  more 
BaCl2  than  BaF2.  (Berzelius,  Pogg.  1. 19.) 

Insol.  in  and  undecomp.  by  boiling  alcohol; 
sol.  in  cone.  HC1  and  HNOs.  Decomp.  by 
hot  H20,  hot  H2S04,  dil.  acetic  acid,  dil.  HC1 
or  dil.  HN08.  (Defacqz',  C.  R.  1904,  138. 
198.) 

Barium  cyanamlde,  BaCN2. 
Decomp.  by  H20.    (Frank,  C.  C.  1902,  II. 

774.) 
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Barium  s^&fluoride   sodium  fluoride,  BaF. 

NaF. 

Decomp.  by  H2O.  (Guntz,  C.  B,.  1903, 
136.  750.) 

Barium  fluoride,  BaF2. 

Scarcely  sol.  in  H20  (Berzehus) ;  less  sol.  in 
H20  than  CaF2. 

1  hter  H2O  dissolves  1630  mg.  BaF2  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

1605  mg.  are  contained  in  1 1.  of  sat.  solu- 
tion at  18°.  (Kohlrausch,  Z.  phys.  Ch.  1908, 
64.  168.) 

Insol.  in  molten  MnCl2,  MnBr2,  MnI2, 
MnCl2+BaCl2,  MnBr2+BaBr2  and  MnI2+ 
BaI2.  (Defacqz,  A.  ch.  1904,  (8)  1.  350.) 

Easily  sol.  in  HC1,  HN08,  or  HF+Aq. 
(Gay-Lussac  and  The'nard.) 

SI.  sol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2 ) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Sol.  in  an  aqueous  solution  of  sodium  cit- 
rate. (Spiller.) 

Barium  tin  (stannic)  fluoride. 
Bee  Fluostannate,  barium. 

Barium  tellurium  fluoride,  BaF2,  2TeF4. 

Decomp.  by  H2O.  (Hogbom,  Bull.  Soc.  (2) 
36.  60.) 

Barium  titanium  fluoride. 
See  Fluotitanate,  barium. 

Barium  titanyl  fluoride,  TiO2F2,  BaF2. 

See  Fluoxypertitanate  and  fluoxytitanate, 
barium. 

Barium  uranyl  fluoride. 
See  Fluoxyuranate,  barium. 

Barium  vanadyl  fluoride. 
See  Fluoxyvanadate,  barium. 

Barium  zirconium  fluoride,  3BaF2,  2ZrF4  + 

2H20. 

Insoluble  precipitate.    (Marignac.) 
See  also  Fluozirconate,  barium. 

Barium  fluoiodide,  BaF2,  BaI2. 

Decomp.  by  H2O,  dil.  HC1,  dfl,  HNOS  or 
hot  H2S04.  Sol.  in  HI  and  HNOS.  Insol. 
in  and  undecomp.  by  boiling  alcohol.  De- 
comp. by  dil.  acetic  acid.  (Defacqz,  C.  R. 
1904,  138.  199.) 

Barium  hydride,  BaH. 

Decomp  by  H20  or  HCl+Aq.  (Winkler, 
B.  24.  1979.) 

Decomp.  by  H2O.  (Guntz,  C.  R.  1901, 
132.  964.) 

Barium  hydrosulphide,  BaS2H2. 

Easily  sol.  in  H20.    Insol.  in  alcohol. 

+4H20.  Sol.  in  H20,  and  the  solution  dis- 
solves S.  (Veley,  Chem.  Soc.  49.  369.) 


(Osann,) 

100  pts.  H20  dissolve  pts.  BaO  at  t°. 

t° 

Pts  BaO 

t° 

Pts.  BaO 

t° 

Pts.  BaO 

0 
5 
10 
15 
20 
25 

1.5 
1  75 
2  22 
2  89 
3  48 
4  19 

30 
35 
40 
45 
50 
55 

5.0 
6.17 
7  36 
9  12 
11  75 
14.71 

60 
65 
70 
75 

80 

18.76 
24.67 
31.9 
56.85 
90  77 

(Rosenthiel  a 

100pts.H2< 
BaO2H2.    /TT 

nd  Ruhlmann,  J.  B.  1870.  314.) 
3  dissolve  at  25°  55.08  miUimols. 
erz  and  Knoch,  Z.  anorg.  1904, 

5p.gr  of  Ba02Hs+Aq. 

2          (H 
41.  315.) 

%BaO            Sp  gr      |    %BaO 

Sp.gr. 

30                 16                18 
19                  13                09 
26                 1  03 

1  02 
1  01 

Barium  hydroxide,  Ba02H2. 

100  pts  cold  HaO  dissolve  5  pts.  BaOaHa 
boiling  "        50 

(Davy) 
100  pts.  HsO  at  20°  dissolve  3  45  pts  BaO. 

(Bmeau,  C.  R  41.  509  ) 
100  pts.  HaO  at  13°  dissolve  2  86  pts.  BaO. 
47°     *  "     13  3 
70°        "     17.9 


(Dalton.) 

Sp.  gr.  of  BaO2H2-hAq  at  18°  containing 
1.25%  BaO2H2  =  1.0120;  containing  2.5%  = 
1.0253,  (Kohlrausch,  W.  Ann.  1879,  6.  41.) 

Sp.  gr.  of  Ba02H2+Aq  at  80°. 


Sp.gr. 

% 
BaOaH2 
by 
volume 

% 
BaOaEa 
by 
\veight 

Sp.gr. 

% 

BaOaHa 
by 
volume 

% 
BaOaEa 

by 
weight 

1.514 

58  22 

38  45 

1.219 

24.53 

20.12 

1  500 

56.31 

37  54 

1  200 

23.00 

19.17 

1.479 

54  14 

36.60 

1.195 

22.15 

18.53 

1.458 

49.38 

33.87 

1  174 

19.83 

16.89 

1.450 

48.90 

33.72 

1.152 

17.78 

15.43 

1.413 

45.99 

32  55 

1.129 

16.01 

14.18 

1.400 

45.00 

32.14 

1.125 

15.80 

14.04 

1.390 

44.22 

31.81 

1.114 

14.56 

13.07 

1.375 

42.40 

30  84 

1.100 

13.06 

11.87 

1.368 

41.45 

30.30 

1.076 

10.58 

9.83 

1,350 

38.60 

28  59 

1  062 

9.16 

8.62 

1.338 

37.30 

27.88 

1,049 

7  55 

7.20 

1.312 

35.02 

26  69 

1  040 

6.51 

6.26 

1.301 

34.02 

26.13 

1.031 

5  18 

5.02 

1.278 

31.48 

24.67 

1.022 

4.78 

4.67 

1.249 

28.14 

22  52 

1.015 

3.90 

3.84 

1.236 

26.41 

21.36 

1.009 

3.37 

3.34 

(Haff,  C.  N.  1902,  86.  284.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

More  sol.  in  NaCl+Aq,  KNO3+Aq,  or 
NaNOs+Aq  than  in  H20.  (Karsten.) 

Not  precipitated  by  alcohol.    . 
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BARIUM  HYDROXIDE 


Sol.  with  combination  in  absolute  alcohol 
and  anhydrous  methyl  alcohol.  Insol.  in 
ether. 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Solubility  in  acetone+Aq  at  25°. 
A=cc.  acetone  in.  100  cc.  acetone-}-  Aq. 

in  100  cc.  of 


the  solution. 

=sp.  gr.  of  the  solution. 


A 

BaOaH2 
_ 

s 

0 
10 
20 
30 
40 
50 
60 
70 

55.08 
31.84 
17.79 
9.10 
4.75 
1.54 
0.48 
0.08 

1.04790 
1  01677 
0.99268 
0.97630 
0.95605 
0  93980 
0  91790 
0.89562 

(Herz,  Z.  anorg.  1904,  41.  321.) 


is  sol.  in  an  aqueous  solution  of 
cane  sugar  (Hunton,  Phil.  Mag.  (3)  11.  156); 
also  in  an  aqueous  sol.  of  mannite  (Favre,  A. 
ch.  (3)  11.  76);  sorbine  (Pelouze);  hot  solu- 
tion of  quercite,  separating  on  cooling  (Des- 
saignes)  . 

+3E20.  Decomp.  by  H2O  free  from  car- 
bonic acid.  SI.  sol.  in  alcohol  and  ether. 
(Bauer.  Z.  anorg.  1905,  47,  416.) 

Solubility  in  H2O  the  same  as  that  of  the 
comp.  with  8H20.   Insol.  in  alcohol  and  ether. 
(Bauer,  Zeit.  angew.  Ch.  1903,  17.  341,) 
^Nearly  insol.  in  alcohol  and  ether.    (Bauer, 
Zeit.  angew.  Ch.  1903,  16.  349.) 

+8E20.  Sol.  in  20  pts.  cold,  and  3  pts. 
boiling  H20  (Graham);  17.5  pts,  H20  at 
15.5ft.  and  in  all  proportions  of  hot  H20. 
(Hope.)  Sol.  in  19  pts,  H2O  at  15°,  and  2  pts. 
at  100°.  (Wittstein.) 

If  Ba02H24-8H2O  is  heated  it  dissolves  in 
the  crystal  HaO  and  the  solution  has  the 
following  bpts. 


B.-pt.  of  Ba02H2  8H2O+Aq,  etc.— Continued 


Bpt, 

Time 

%BaO 

108 
108.5 
109 
109 
108 
105 
100 

12' 
13' 

17'  40" 

17'  50" 
18' 

18'  45" 

57.49 
58.74 
61  44 
63  65 
66  53 
67.51 
68  17 

(Bauer,  Z.  anorg.  1905,  47,  407.) 

Solubility  in  Ba(N08)2+Aq  at  25°. 
Solution  sat.  with  respect  to  both  Ba(N08)2 
and  BaOaH2,  8H2O. 


Sp.  gr  25°/25° 

g.  BaO  as 
Ba(OH)2  in 
100  g  H2O 

g.  Ba  (N0s)a  in 
100  g  H2O 

1.1448 

5  02 

11.48 

1.1371 

4.93 

10.21 

1.1288 

4.83 

8.66 

1  1220 

4.72 

7.55 

1  1133 

4  72 

7.01 

1.1062 

4.65 

6.82 

1.1044 

4  61 

6,55 

1.1010 

4.64 

6.08 

1.0975 

4.60 

5.66 

1.0949 

4.55 

5  46 

"  1.0937 

4.54 

5  32 

1,0885 

4.52 

4.44 

1.0864 

4.53 

4.41 

1.0840 

4  52 

4.04 

1.0790 

4.48 

3  47 

1  0774 

4.46 

3  14 

1.0731 

4  40 

2  79 

1  0711 

4.42 

2.53 

1.0651 

4  35 

1  88 

1.0626 

. 

1.0640 

4*.  35 

1.45 

1  0538 

4.29 

0  43 

1  0512 

4  29 

0 

(Parsons  and  Corson,  J.  Am.  Chem.  Soc. 
1910,  32.  1385.) 

Solubility  of  Ba(OH)2+8H2O  (solid  phase) 


%BaO    49.05        50.05        52.43        53  72 

in  MCl-fAq  (mol.  per  litre  of  solution) 

B.-pt.      103°          104°          105°          106° 

at  25°. 

%BaO    55.35        57.49        58  74        61.44 

r>       A           i/vyo              1  AQO             1AO    K°           inQ° 

Solution  of 

(CIO 

(OHO 

B.-pt.         107                lUo               JLUo.O            JLUy 

BaO2H2-f  3H20  separates  at  109°.    (Bauer, 
Zeit.  angew.  Ch.  1903,  17.  345.) 

LiCl 

C 

t 

0 
075 
1.42 

0.555 
0.745 
0.937 

B.-pt.  of  Ba02H2.8H20-hAq 

at  732  mm. 

( 

KC1 

i 

2.30 

0.86 
1.75 

1.336 
0.645 
0.660 

Bpt, 

Tune 

%BaO 

78°  (mpt.) 
78 
103 

0 
4' 
6'  30" 

48.45 
48.45 
49.05 

( 

NaCl 
t 

3.40 
0 
0.73 

0.676 
0.555 
0.630 

0£tf\t\ 

104 
105 
106 

6'  45" 
7'  30" 
9'  25" 

50.05 
52.43 
53.72 

t 
RbCl 

1  43 
2.82 
1.25 

.699 
0.806 
0.648 

107 

10'  45" 

55.35 

(Herz,  Z.  anorg.  1910,  67.  366.) 

BARIUM  OXIDE 
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Solubility  of  BaO  in  NaOH+Aq  at  30°. 

Barium  iodide,  basic,  Ba(OH)I+9H20. 

<?Q  Na2O 

%BaO 

Solid  phase 

See  Barium  oxyiodide. 

0 

4  99 

BaO  9H20 

Barium  bismuth  iodide,  BaI2,  2BiI3-f  18H20. 

4.78 

1  29 

< 

Deliquescent;  decomp.  by  HoO.     (Linau. 

6.43 

0  89 

1 

Pogg.  111.  240  ; 

9.63 

0  57 

» 

11  62 

0  53 

t 

Barium  cadmium  iodide,  BaI2,  CdI2-j-5H2O. 

17  87 

0.47 

t 

*    Dehquescent.    (Croft.) 

23.28 

1.06 

( 

24.63 

1.87 

Ba0.9H20+Ba0.4E2O 

Barium  mercuric  iodide,  BaI2,  2HgI2. 

26  14 
27  72 

1.84 
1.75 

BaO  4H20 

c 

Decomp.  by  much  H2O.    (Boullay.) 
BaI2,  HgI2.    Sol.  in  H20.    (Boullay.) 

28.43 

1  58 

( 

Sp.    gr.     of    sat.    solution  =3.575-3.588. 

29.24 

1  34 

Ba0.4H20+BaO  2H2O 

(Rohrbach,  W.  Ann.  20.  169.) 

32.12 

0  82 

BaO  2H20 

+5H2O.    (Duboin.  C.  R  1906,  143.  314.) 

34.72 

0  59 

C( 

2BaI2,   3HgI3+16H20.     (Duboin,   C.  R. 

41.09 

0.57 

BaO  2H20-f-NaOH.H2O 

1906,  142.  888.) 

42 

0 

NaOH.H20 

BaI2,  5HgI2+8H20.   As  the  corresponding 

(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  84.) 

Ca  salt.    (Duboin,  C.  R.  1906,  142.  888.) 
3BaI2,  5HgI2+21H20.    Very  deliquescent. 

50%  alcohol  dissolves  less  than  0.5%  of 

(Duboin,  C.  R.  1906,  142.  889.) 

its  wt.  of  Ba02H24-8H2O.     (Beckmann,  J. 
pr.  1883,  (2)  27. 138.) 

Barium  suModide  sodium  iodide,  Bal,  Nal. 
Decomp.  by  H20.     (Guntz,  C.  R.  1903, 
136.  750.) 

Barium  iodide,  BaI2. 

Not  deliquescent.    Very  sol.  in  H20  and 
alcohol.    100  pts.  of  anhydrous  salt  dissolve: 
at  0°   19  5°  30°  40°  60°  90°  106° 
in  59     48      44    43    41     37      35  pts.  H2O. 
(Kremers,  Pogg.  103.  66.) 

Sp.  gr.  of  BaI2+Aq  containing: 
5          10        15        20        25       30%BaI2 
1  045  1.091  1.143  1.201  1  265  1.333 

35        40        45        50        55      60%BaI2. 
1.412  1.495  1.596  1.704  1.825  1  970 
(Kremers,  Pogg.  111.  63,  calculated  by  Ger- 
lach,  Z.  anal.  8.  279  ) 

Easily  sol.  in  alcohol.    (Henry.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B, 
1914,  47.  1369.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909, 42. 3789.)  .  1  . 

-f  2H20.  At  15°  C.,  1  pt.  by  weight  in  sol.  in: 

22  pts.  methyl  alcohol  sp.  gr.  0.790 

93  «          «         «        "    *    0.8035 

307  "          "         "        "    "   0.8085 

(Rohland,  Z.  anorg.  1897, 15.  413.) 

+7H2O.    (Thomson,  B.  10.  1343.) 

The  composition  of  the  hydrates  formed 
by  BaI3  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt.  produced  by  BaJ2  and  of  the  conduc- 
tivity and  sp.  gr.  of  BaI2+Aq.  (Jones,  Am. 
Ch.  J.  1905,  34.  306.) 


Barium  stannous  iodide. 
Very  sol.  in  H20.    (Boullay.) 

Barium  zinc  iodide,  BaI2,  2ZnIa. 

Deliquescent,  and  sol,  in  H20.  (Rammels- 
berg.) 

-f4H20.  Very  hydroscopic.  (Ephraim, 
.  anorg.  1910,  67.  385.) 


Barium  nitride, 

Decomp.  H20  violently,  not  alcohol.  (Ma- 
quenne,  A.  ch.  (6)  29.  219.) 

BaN6. 

See  Barium  azoimide. 

Barium  oxide,  BaO. 

Sol.  in  H20  with  evolution  of  heat. 

Easily  sol.  in  dil.  HNO8,  or  HCl+Aq. 

Solubility  in  NaOH+Aq.  See  Barium 
hydroxide. 

Solubility  in  Na20,  HC1,  +H20  at  30°. 
(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  98.) 

Solubility  in  Na20,  NaCl,  BaCl2+Aq  at 
30°.  (Schreinemakers.) 

Insol.  in  liquid  NH8.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Sol.  with  combination  in  absolute  alcohol 
and  anhydrous  wood-spirit.  Insol.  in  ether. 

Easily  sol.  in  absolute  methyl  alcohol. 

1  1.  absolute  ethyl  alcohol  sat.  with  BaO  at 
9°  contains  213.8  g.  BaO.  (Berthelot,  Bull. 
Soc.  8.  389.) 

Sol.  in  methyl  alcohol.  (Neuberg  and 
Neimann,  Biochem.  Z.  1906,  1.  173.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  *B. 
1909,  42.  3790.) 

See  also  Barium  hydroxide. 

Barium  peroxide,  Ba02. 

Insol.  in  H20;  decomp.  by  boiling  HaO. 
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BARIUM  OXYBROMIDE 


Sol.  in  acids  with  formation  of  hydrogen 
dioxide,  ^ 

Forms  hydrate  with  8H20;  also  10H20 
(Berthelot,  A  ch.  (5)  21.  157);  also  a  com- 
pound BaO2,  H202,  which  is  very  unstable,  si. 
sol.  in  cold  H20.  and  insol.  in  alcohol  or  ether. 
(Schone,  A.  192.  257.) 

+8HoO  100  cc.  pure  H20  dissolve  0  168 
g,  BaO2+8H20;  if  H2O  contains  03  g. 
Ba(OH)2+8H20,  only  0.102  g.  Ba02+8H20 
are  dissolved;  if  06  g.  Ba(OH)2+8H20  only 
0.019  g.  Ba02+  8H20  are  dissolved.  (Schone, 

A.  1878,  192.  266.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Barium  oxybromide,  Ba(OH)Br+2H20. 

Decomp  by  H20.  (Beckmann,  J.  pr.  (2) 
27.  132.) 

BaBr2,BaO+5H2O.  SI.  sol.mH20.  (Tas- 
siUy,  C.  R.  1895,  120.  1340.) 

Baritim  oxychloride,  Ba(OH)Cl+2H2O. 

Decomp,  by  H20.  (Beckmann,  J.  pr.  (2) 
26.  388,  474 ) 

Baritim  mercury  oxychloride,  BaCl2,  HgO+ 

6H20. 
Decomp.  by  H20     (Andre,  C  R.  104. 431.) 

Barium  oxyiodide,  Ba(OH)H-9H20. 

Decomp.  by  H20  and  alcohol.    (Beckmann, 

B.  14.  2154  ) 

BaI2,BaO+9H20.  SI.  sol.  in  H20.  (Tas- 
silly,  C.  R.  1895,  120.  1340.) 

Barium  oxysulphides,  Ba704S8+58H20, 

Ba2OS+10H20,  Ba4OS3+28E20. 
Very  unstable;  decomp.  by  recrystalliza- 
tion  into  BaS2H2  and  BaO2Hs. 

Barium  phosphide,  BaP2. 

Decomp.  by  H20.  (Dumas,  A.  ch.  32. 
364.) 

BasP2.  Crystallized.  Sol.  in  dil.  acids; 
insol.  in  cone  acids;  decomp.  by  H2O.  Insol. 
in  organic  solvents  at  ord.  temp.  (Jaboin, 

C.  R.  1899,  129.  765.) 

Barium  selenide,  BaSe. 
Sol.  in  H20  with  decomp. 
SI.  sol.  in  H20.    (Favre,  0.  R.  102.  1469.) 

Barium  silicide,  Ba2Si. 

(Jiingst,  C.  C.  1906, 1.  195.) 

BaSi2.  Slowly  decomp.  by  H20,  not  by 
NH4OH+Aq.  Rapidly  decomp.  by  cone. 
NaOH.  Sol.  in  HNOS,  H2SO*  and  H8P04 
with  evolution  of  spontaneously  inflammable 
gas.  Sol.  in  EF  and  HC1.  Sol.  in  acetic  acid 
without  evolution  of  gas.  (Moissan,  Traite" 
ch,  min.  1904,  III.  680.) 

Decomp.  rapidly  in  both  hot  and  cold  H20. 
(Bradley,  C.  N.  1900,  82.  150.) 


Barium  sulphide,  BaS 

Sol.  in  H2O  with  decomp. 

Crystallized.    Decomp.  by  H2O. 

Attacked  by  cold  cone.  HNO3.  (Mourlot, 
A.  ch,  1899,  (7)  17.  521.) 

Cryst.  modification  is  less  readily  acted  on 
by  air  and  other  reagents  than  the  amorphous 
modification;  sol.  in  fuse  oxidizing  agents. 
(Mourlot,  C.  R.  1898,  126.  645.) 

+H2O.  (Neuberg  and  Neimann,  Biochem. 
Z.  1906,  1.  174.)  . 

+6H20.  Slowly  sol.  in  boiling  H2O,  with 
decomp.;  insol.  in,  but  decomp.  by  boiling 
alcohol.  (Schone.) 

Barium  sulphide,  Ba4S7+25H20  (?). 
Sol.  in  H2O.     (Schone,  Pogg.  112.  215.) 

Barium  Zn'sulphide,  BaS8. 

Sol.  in  large  amount  of  boiling  H20. 
(Schone,  Pogg.  112.  215  ) 

Barium  ^rasulphide,  BaS4+H20. 

Easily  sol.  in  H20,  especially  if  hot;  sol.  in 
2.42  pts.  H20  at  15°;  insol.  in  CS2  or  alcohol. 
(Schone,  Pogg.  112.  224.) 

+2H20.    (Veley,  Chem  Soc.  49.  369.) 

Barium  penta sulphide,  BaSs. 
Known  only  in  solution. 

Barium  mercuric  sulphide,  BaS,  HgS-f-5H20. 
Sol.  in  H20.    (Wagner,  J.  pr.  98.  23.) 

Barium  nickel  sulphide,  BaS,  4NiS. 

Sol.  in  warm  cone.  HC1.  (Bellucci,  C.  A. 
1909,  293.) 

Barium  stannic  sulphide. 
See  Sulphostannate,  barium. 

Barium    uranyl    sulphide,    6BaS,    U02S+ 

*H20  (?) 

Decomp.  by  HCl+Aq.  (RemeM,  Pogg. 
124.  159.) 

Baryta. 
See  Barium  oxide,  BaO. 

Beryllium,  Be. 

For  beryllium  and  its  salts,  see  Glucinum 
and  the  corresponding  salts. 

Bismuth,  Bi. 

Not  attacked  by  H20.  Very  slowly  at- 
tacked by  HCl-j-Aq  (Troost).  Very  si.  sol. 
in  cone.  HCl+Aq  (Schiitzenberger,  Willm). 
Not  attacked  by  dil.  ECl-j-Aq  (Naquet  and 
Hanriot).  Very  slowly  attacked  by  cold  HC1 
+Aq  (Godeffroy).  According  to  very  careful 
experiments  pure  Bi  is  absolutely  unattacked 
by  hot  or  cold,  dil.  or  cone.  HCl+Aq  except 
in  presence  of  oxygen.  (Ditte  and  Metzner, 
A.  ch.  (6)  29.  397.) 

Not  attacked  by  dil.  H2S04+Aq.   Decomp. 
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by  hot  cone.  H2S04.  Easily  sol.  in  dil.  or 
cone.  HNOs+Aq,  or  aqua  regia. 

Not  attacked  by  pure  HNO3+Aq  of  1.52  to 
1.42  sp  gr.^at  20°;  violently  attacked  by  a 
more  oil.  acid,  but  the  acid  becomes  concen- 
trated thereby.  Cone.  HN03+Aq  attacks 
only  by  heating  or  adding  N02.  (Millon,  A. 
ch.  (3)  6.  95.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J 
1898,  20.  827.) 

Yz  ccm  oleic  acid  dissolves  0.0091  g.  Bi  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  15, 
143.) 

Bismuth  arsenide,  Bi3As4. 
(Descamp,  C.  R  86.  1065.) 

Bismuth  dibromide,  Bi2Br<i. 

Not  known  in  a  pure  state.  (Weber,  Pogg. 
107.599.) 

Bismuth  Jnbromide,  BiBr3. 

Very  deliquescent .  Decomp .  by  H20 .  Sol . 
in  alcohol  or  ether. 

Sol.  in  AlBr3.  (Isbekow,  Z.  anorg.  1913, 
84.  27.) 

Bismuth  hydrogen  bromide,  BiBr8,  2HBr+ 
4H20. 

Deliquescent. 

Decomp.  in  the  air.  (Aloy,  Bull.  Soc.  1906, 
(3)  35.  398.) 

Bismuth  caesium  bromide,  2BiBr3,  SCsBr, 

Ppt.    Insol.  in  HBr. 

Sol.  in  HC1  and  in  HN03.  (Hutchins,  J. 
Am.  Chem.  Soc.  1907,  29.  33.) 

Bismuth  potassium  bromide,  BiBr8,2KBr. 

Decomp.  by  H20.  (Aloy,  Bull.  Soc.  1906, 
(3)  36.  398.) 

Bismuth  bromide  ammonia,  BiBr3,  3NH3. 

Sol.  in  HCl+Aq. 

BiBrs,  2NH3  (?). 

2BiBr3,  5NH3.  Not  deliquescent;  not  de- 
comp.  by  H20;  easily  sol.  in  dil.  acids. 
(Muir,  Chem.  Soc.  29.  144.) 

Bismuth  bromide  potassium  chloride, 

K2BiCl3Br2+lHH20. 
Decomp.  by  H20.    (Atkinson,  Chem.  Soc. 
43.  289.) 

Bismuth  ^chloride,  Bi2Cl4. 

Very  deliquescent.  Decomp.  by  H20,  dil. 
acids,  or  cone.  NBUCl+Aq.  (Weber,  Pogg. 
107.  596.) 

Bismuth  £nchloride,  BiCl8. 

Deliquescent.  Decomp." by  H20.  Sol.  in 
dil.  HCl-fAq,  and  alcohol.  Not  decomp.  by 
H20  in  presence  of  citrates.  (Spiller.) 


0.08  g  sol.  in  100  ccm.  liquid  H2S.  (An- 
tony, C.  C.  1905, 1  1692.) 

Moderately  sol.  in  liquid  NH3.  (Gore,  Am. 
Ch.  J.  1898,  20.  827.) 

1  g.  BiCl3  is  sol.  in  5  59  g.  acetone  at  18°. 
Sp  gr.  of  sat.  solution  18°/4°  =  0.9194.  (Nau- 
mann,  B.  1904,  37.  4331.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann, 
C.  C.  1899,  II.  1014  ) 

Sol  in  benzonitnle.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910* 
43.  314.) 

1  pt.  is  sol  in  60  36  pts.  ethyl  acetate  at 
18°.  Sp.  gr  at  18°/40°= 0.9106.  (Naumann, 
B  1910,43.320) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Bismuth  chloride,  Bi3Cl8  (?). 

Decomp.  by  H20.  (Deh6rain,  C.  R.  64. 
724.) 

Bismuth  hydrogen  chloride,  2BiCl3,  HC1+ 
3H20. 

Not  deliquescent.  Decomp.  by  H20. 
(Engel,  C.  R.  106.  1797.) 

Bids,  2HC1.  (Jacquelain,  A.  ch.  (2)  62. 
363.) 

Bismuth  caesium  chloride,  Bids,  3CsCl. 

Decomp.  by  H20.  SI.  sol.  in  cold  dil.  HC1+ 
Aq,  but  easily  sol.  on  warming.  (Brigham, 
Am.  Ch.  J.  14.  181.) 

2BiCls,  3CsCl.    As  above.    (Brigham.)    ' 

BiCl3,  6CsCl.  Easily  sol.  in  H20  and  diL 
HCl+Aq.  (GodefTroy,  B.  8.  9.) 

Does  not  exist.    (Brigham.) 

Bismuth  hydrazine  chloride,  Bids, 

3N2H4HCL 

Sol.  in  acids,  from  which  it  is  pptd.  by  H2O. 
(Ferratini,  C.  A.  1912.  1613.) 

Bismuth  nitrosyl  chloride,  BiCl3,  NOC1 

Very  deliquescent.  Decomp.  by  H20. 
(Sudborough,  Chem.  Soc.  59.  662.) 

Bismuth  potassium  chloride,  BiCls,  KC1+ 
H20. 

Decomp.  by  H2O.  Cannot  be  recryst.  ex- 
cept from  cone.  BiCls-f-HCl.  Decomp.  by 
HCl-f-Aq  into  BiCl8,  2KC1+2H20.  (Brig- 
ham,  Am.  Ch.  J.  14. 167.) 

BiCl3,  2KC1.  Decomp.  by  H20.  (Arppe, 
Pogg.  64.  37.) 

Deliquescent. 

Sol.  in  H20  with  decomp.  into  the  oxy- 
chloride  when  excess  H20  is  used,  (Aloy, 
Bull.  Soc.  1906,  (3)  36.  397.) 

4-2H20.  Decomp.  by  H20.  (Jacquelain, 
J.  pr.  14.  1.) 

Sol.  in  moderately  cone.  HCl+Aq. 

BiCl8,  3KC1.    Decomp.  by  H20.    (Arppe.) 

Does  not  exist.    (Brigham.) 
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Bismuth  rubidium  chloride,  BiCU,  RbCl-f 
H20. 
Decomp.  by  H20;  sol.  in  dil.  HCl-fAq, 
from  whicK  BiCl3,  3RbCl  crystallizes.    (Brig- 
ham,  Am.  Ch.  J.  14.  174.) 
Bids,  3RbCl.   Decomp.  by  H2O;  sol.  in  dil. 
HCl-fAq  without  decomp.    (Brigham.) 
BiCls;  6RbCL    Decomp.  by  H20;  sol.  in 
HClH-Aq  (Godeffroy,  B.  8.  9);  does  not  exist. 
(Brigham.) 
lOBiCls,  23RbCl  (?).    As  above.     (Brig- 
ham.) 

Bismuth  sodium  chloride,  BiCls,  2NaCl+ 
H20. 
+3H20.   Decomp.  by  H20.    (Arppe,Pogg. 
64.  237.) 
BiCl3,  3NaCl. 

Bismuth  thaUous  chloride,  BiCl3,  3T1C1. 
Ppt.    (Ephraim,  Z.  anorg.  1909,  61.  254.) 
BiCls,  6T1CL    Ppt.    (Ephraim.) 

Bismuth  chloride  ammonia,  2BiCl3,  NHg. 
Stable.    (Deh&ain,  C.  R.  54.  724.) 
BiCl3,2NH3.    (D.) 
Bids,  3NH3.    (D.) 

Bismuth  chloride  nitric  oxide,  BiCl3,  NO. 
Very  hygroscopic.    (Thomas,  C.  R.  1895, 
121.  129.) 

Solubility  of  freshly  pptd.  Bi(OH)3  in 
NaOH+Aq. 

g  NaOH  per  1 

g.  Bi  dissolved 
perl  at  20° 

g.  Bi  dissolved 
per  1  at  100° 

400 
320 
240 
200 
160 
120 
80 
40 
20 

0  16 
0  11 
0.11 
0  10 
0  08 
0  07 
0  04 
trace 
0 

1  70 
1  20 

0  5 
0  5 

0*35 
0  2 
0  15 

(Moser,  Z.  anorg.  1909,  61.  386.) 
Solubility  of  freshly  pptd.  Bi(OH)3  in 

KOH  per  1  g. 

g.  Bi  dissolved 
per  1.  at  20° 

g  Bi  dissolved 
per  1.  at  100° 

560 
448 
336 
280 

168 
112 

56 
28 

0.14 
0  11 
0  11 
0  10 
0  08 
0.06 
0  03 
trace 
0 

1  65 
1.20 

0.5 
0  5 

0  3 
0.2 
0.15 

(Moser,  Z.  anorg.  1909,  61.  386.) 

Bismuth  chloride  nitrogen  peroxide,  Bids, 
N02. 

Decomp.  by  moist  air,  but  stable  in  dry  air. 
(Thomas,  C.  R.  1896, 122.  612.) 

Bismuth  chloride  selenide. 
See  Bismuth  selenochloride. 

Bismuth  tfrifluoride,  BiF3. 

Insol.  in  H20  or  alcohol.  (Gott  and  Muir, 
diem.  Soc.  53. 138  ) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Bismuth  hydrogen  fluoride,  BiF3,  3HF. 

Deliquescent.  Decomp.  by  boiling  H20. 
(Muir,  Chem.  Soc.  39. 21.) 

Bismuth  gold,  Au5Bi. 

Insol.  in  equal  pts.  of  HN08  and  tartarie 
acids.  (Roessler,  Z.  anorg,  1895,  9.  71.) 

Bismuthous  hydroxide,  Bi(OH)3. 

Sol.  in  strong  acids.  Insol.  in  solutions  of 
alkalies,  alkali  carbonates,  (NH^COs,  or 
OTkNOs;  or  of  amyl  amine  (Wurtz).  When 
recently  pptd.  is  sol.  in  NE^dH-Aq,  but 
insol.  in  NH4N08-f  Aq  (Brett,  1837).  Not 
pptd.  in  presence  of  Na  citrates  (Spifier). 


Bi208,  2H2O. 

Bi203,  H20.    (Muir,  Chem.  Soc.  32.  131.) 

See  also  Bismuth  rfnoxide. 

Bismuth  ^mhydroxide,  Bi204,  H20. 

2H20.    (Wernicke,  Pogg.  141.  109.) 


Bismuthic  hydroxide  (Bismuthic  acid), 
H20. 

Insol.  in  HaO;  easily  decomp.  by  acids. 
(Fremy,  A.  ch.  (3)  12.  495  )  Decomp.  by 
H2S04;  not  attacked  by  S02+Aq;  neither 
dissolved  nor  decomp.  by  dil.  HN03+Aq,  but 
slowly  converted  into  an  allotropic  modifica- 
tion (?).  Partially  decomp.  by  cone.  HNOs. 
Slowly  but  wholly  dissolved  by  hot  cone. 
HN03.  SI.  sol.  in  cone.  KOH  +Aq.  (Arppe.) 

Sol.  in  about  100  pts.  boiling  KOH+Aq,  so 
cone,  that  it  solidifies  on  removing  the  lamp, 
(Muir,  Chem.  Soc.  51.  77.) 

BiA,  2H20.    (Bodeker,  A.  123.  61.) 

Does  not  exist.    (Hoffmann  and  Geuther.) 

Bismuth  iodide,  BiI3. 

Not  attacked  by  cold  H20,  but  by  boiling, 
BiOI  is  formed.  100  pts.  absolute  alcohol 
dissolve  3H  pts.  salt  at  20°.  (Grott  and  Muir, 
Chem.  Soc.  67.  138.) 

Sol.  in  HN08,  and  HI+Aq,  from  which  it 
is  repptd.  by  HaO  or  alcohol.  Sol.  in  JEQ-fAq 
or  KOH+Aq.  (Rammelsberg.) 
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SI.  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827  ) 

100  g.  absolute  alcohol  dissolve  3.5  g.  BiI3 
at  20°.  (Gott  and  Muir,  Chem.  Soc.  57. 138.) 

Sol  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

100  pts  methylene  iodide  dissolve  0.15  pt. 
Bila  at  12°,  and  very  little  more  at  higher 
temperatures.  (Retgers,  Z.  anorg.  3.  343.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790 ) 

Bismuth  hydrogen  iodide,  BiI3,  HI+4H20. 
(Arppe,  Pogg.  44.  248.) 

Bismuth  caesium  iodide,  3CsI,2BiI3. 

Very  si.  sol.  in  H20.  (Wells,  Am.  J.  Sci. 
1897,  (4)  3.  464.) 

Bismuth  calcium  iodide,  2BiI8,  CaI2-f-18H2O. 
Deliquescent:  decomp.  by*H20.     (Linau, 
Pogg.  111.  240.) 

Bismuth  magnesium  iodide,  2BiI3,  MgI2+ 

12H20. 

Deliquescent:  decomp.  by  H20.  (Linau, 
Pogg.  111.  240.) 

Bismuth  potassium  iodide,  Bils,  4KI. 
Ppt.    (Arppe,  Pogg.  44.  237.) 
BiI3,  3KL    (Astre,  C.  R.  110.  1137  ) 
BiI3,  2KL    Sol.  in  acetic  ether,    (Astre.) 
+4H20.    Sol.  in  small  amt.  H20  without 

pptn,,  but  decomp.  by  much  H20. 
Bils,  2KI,  HI.    (Arppe.) 
2BiI3,  3KI+2H20.    (Astre.)          * 
BiI8,KI+H2O.  Decomp.  by  H20.  (Nickles, 

C.  R.  61.  1097.) 
2BiI3,  KI.    Sol.  in  acetic  ether.    (Astre.) 

Bismuth  sodium  iodide,  BiI3,  NaI+H20. 

Deliquescent;  decomp.  by  H20.  (Nickles, 
C.  R.  51.  1097.) 

2BiI3,  3NaI-f  12H20.  As  above.  (Linau, 
Pogg.  111.  240.) 

Bismuth  zinc  iodide,  2BiI8,  ZnI2+12H20. 
Very  deliquescent.  (Linau,  Pogg.  111.  240.) 

Bismuth  iodide  ammonia,  Bils,  3NH3/ 
Decomp.  by  H20.    (Rammelsberg.) 

Bismuth  iodide  zinc  bromide. 
Sol.  in  H20.    (Linau,  Pogg.  111.  240.) 

Bismuth  nitride. 

Explosive.    (Fischer,  B.  1910>  43.  1471.) 
BiN.   Ppt.   Decomp.  by  H20  or  dil.  acids. 

(Franklin,  J.  Am.  Chem.  Soc.  1905,  27.  847.) 

Bismuth  dioxide,  Bi202. 

Sol.  in  cone.  HN08+Aq.  Decomp.  by 
strong  acids,  and  boiling  KOH+Aq. 

Decomp.  by  H2O.  (Tanatar,  Z.  anorg. 
1901,  27.  438.)  ' 


Bismuth  tfnoxide, 
Insol.  in  H20.    Sol.  in  cone,  acids 
Solubility  of  Bi203  in  HNO3+Aq  at  20° 


In  lOOg  of  the 

liquid  phase 

Solid  phase 

g  BisOs 

g    Nj-Os 

0  321 

0  963 

Bi203  N2O6  2H2O 

0  337 

0982 

tt 

3.54 

4  68 

(( 

6.37 

7.17 

tt 

13  67 

12  50 

tt 

14.85 

13  31 

(( 

18  74 

15  90 

Bi203  N206  H20 

23  50 

19  21 

tc 

23.50 

19  29 

C( 

27  15 

20.96 

It 

28  11 

21.64 

(( 

29  50 

22  53 

(t 

30.19 

22  90 

C( 

31.' 

t8 

23  70 

C( 

32  93 

24.83 

jBi203  N206  H2O  + 

32  80 

24  86 

lBi203.3N206  10H20. 

32.67 

24  70 

Bi203.3N205  10H2O. 

32.59 

24.60 

a 

32  24 

24.68 

tt 

30  74 

25  13 

te 

29  83 

25  30 

tt 

24.16 

28  25 

tt 

16  62 

35.40 

tt 

12  17 

43  37 

tt 

11  66 

46.62 

tt 

11.19 

49  38 

(t 

11.19 

50.20 

tc 

15  20 

54  66 

(t 

20  76 

53.75 

(C 

27.85 

51.02 

|Bi203.3N2Ofi  10H2O+ 
(Bi203  3N206.3H20.  „ 

8  58 

( 

20    OQ 

Oo.xso 

Bi203  3N2O5  3H2O. 

4  05 

74.90 

(i 

(Rutten,  Z.  anorg.  1902,  30.  386.) 

Solubility  of  Bi203  in  EN03+Aq  at  t°. 

t° 

%Bi2Os 

%N3Ofi 

Sokd  phase 

9° 

20  8 

17  1 

Bi203  N2O6  H20 

24.02 

19  1 

a 

31.09 

23  8 

JBi203.N208.H20+ 

31  2 

23  9 

lBi2Os.3N206.10H20 

30° 

34.2 

26  5 

a 

28.2 

29  6 

Bi203.3N206  10H20 

16  1 

47.7 

tt 

65° 

5  55 

7.44 

BiaOs.NsO*  H20 

27.62 

22  46 

a 

40.80 

31.60 

BiaOs  N208.H20+Bi2Os. 

3N206.10H20 

37.82 

35  80 

Bi203.3N2Ofi  10H20 

35.73 

47  02 

(Bi208.3N206.10H20+ 
lBi208.3N206.3H20 

4.59 

77.90 

Bi203  3N206.3H20 

(Rutten.) 
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Solubility  of  Bi203  in  HNO3+Aq  at  t°. 

Bismuth,  phosphide,  BiP. 

t° 

%Bi203 

%N2O5  1              Solid  phase 

(Cavazzi.) 

72° 
75° 
80° 

37  23 

36  74 
39  75 

47  76 
47  91 
45  16 

Bi.Os  3N2O5  4H2O 
a 

a 

Bismuth  In'selenide,  Bi2Se3 
Insol.  in  H2O,  alkalies,  or  alkali  sulphides 
-f-Aq;  si.  attacked  by  HCl+Aq;  oxidized  by 
HNOs+Aq.    (Schneider,  Pogg.  94.  628.) 

9° 

31  2 

23  9 

BiaOs  3N.O5  lOHaOH- 

Mm.  Frenzehte. 

20° 
30° 

32  8 
34  2 

24  8 
26  4 

BiaOs  N2O3  H>0 
i 

Bismuth  potassium  selenide. 

50° 

36  9 

28  9 

t 

See  Selenobismuthite,  potassium. 

64° 
65° 

40  6 
40  8 

31  1 
31  6 

t 
t 

Bismuth  selenochloride,  BiSeCl. 

75  5° 

45  4 

34  6 

t 

Not  attacked  by  H2O;  very  si.  sol.  in  HC1+ 

72° 

45  9 

35  6 

t 

Aq;  easily  and  completely  sol.  with  decomp. 
in  HN03  +  Aq     (Schneider.) 

11  5° 

25  36 

52  57 

\   BisOs  3N203  10H2O  + 
J      Bi2Os  3N->Oo  3HO 

Bismuth  ^sulphide,  Bi2S2+2H20  (?). 

20° 

27  85 

51  02 

'ti 

Insol.  in  H20.    Decomp.  by  HCl+Aq. 

50° 

32  22 

49  29 

se 

65° 

35  73 

47  02 

tt 

Bismuth  £n*sulpjiide,  Bi2S3. 

Tr»orvl     ir»    "FT  f\ 

(Rutten.) 

insoi.  in  n2vy. 
1  1.  H20  dissolves  0.35  x  1(H  moles  Bi2S3 

Solubility  in  NaOH-f  Aq  at  25°. 

at  18°.    (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 
Easily  sol.  in  moderately  dil.  HNOa+Aq, 
and  cone.  HCl+Aq    with  separation  of  S. 

Cone,  of  NaOH        g  Bi>0s  in  100  cc.  of  solution 
Mol/1                                   Mean  result 

Insol.  in  alkalies,  alkali  sulphides,  Na2S2O3, 
or  KCN+Aq:  insol.  in  NH4C1,  or  NH4N03+ 
Aq  (Brett).    Insol.  in  potassium  thio  carbon- 
ate +Aq.    (Rosenbladt,  Z.  anal.  26.  15.) 
Insol.  in  alkali  hydroxides  or  alkali  hydro- 

1  0                      0.0013=^0  0002 
2.0                      0  0026^0.0002 
3.0                      0  0049=^0  0005 

sulphides. 

(Knox,  Chem.  Soc.  1909,  95.  1767.) 

Insol.  in  2N-(NH4)2S+Aq. 
0.0090  g.  Bi2S3  is  sol.  in  100  cc.  N-Na2S2-f 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 

Aq  at  25°.     (Knox,  Chem.  Soc.  1909,  95. 
1764)    t 

II.  1014.) 
Min.  Bismite.   Easily  sol.  in  HN03+Aq. 

Somewhat  sol.  in  Na2S+Aq.     75  cc.  of 
Na2S-|-Aq  (sp.  gr.  1.06)  dissolve  an  amt.  of 

See  also  Bismuthous  hydroxide. 

Bi2S3  corresponding  to  0.031  g.  Bi203.    (Still- 

*Di««M«<4.1.   •r^-t^^^iJ^     ~D,   f\ 

man,  J.  Am.  Chem.  Soc.  1896,  18.  683.) 

Bismuth  tefroxide,  Bi204. 

Sol.  in  cone.  HCl+Aq,  with  evolution  of 
Cl;  in  oxygen  acids  with  evolution  of  0.  Less 
easily  sol.  in  cone.  H2S04  than  in  HN03,  or 
HCl+Aq. 

Bismuth  oxide,  Bi409  (?) 
(Hoffmann  and  Geuther.) 

Bismuth  pentatide,  Bi2O6. 

Sol.  in  dil.  acids  Combines  with  H20  to 
form  bismuthic  hydroxide,  which  see.  (Hase- 
broek,  B.  20.  213.) 

Bismuth  oxybromide,  etc. 
See  Bismuthyl  bromide,  etc. 

Bismuth  palladium,  PdBi2. 

Insol.  in  equal  pts.  HN03  and  tartaric  acids. 
(Roessler,  Z.  anorg.  1895,  9.  70.) 

Bismuth  platinum,  PtBi2. 

Insol.  equal  pts.  HN03  and  tartaric  acids. 
{Roessler,  2?.  anorg.  1895,  9.  69.) 


Solubility  in  Na2S+NaOH+Aq  at  25°. 


Cone  of  Na2S 
Mol  /I. 

Cone  of  NaOH 
Mol/1 

g  BuSs  m  100  cc. 
of  solution 

0  5 
1  0 

1  0 
1  0 

0  0185 
6  0838 

(Knox,  Chem.  Soc.  1909,  95.  1763.) 

Bismuth  sulphide  pptd.  from  acid  solution 
is  not  dissolved  by  subsequent  treatment  with 
K2S+Aq.  (Stone,  J.  Am.  Chem.  Soc.  1896, 
18.  1091 ) 

Sol.  in  K2S+Aq.  (Ditte,  C.  R.  1895,  120. 
187.) 

Solubility  in  K2S+KOH+Aq  at  25°. 


Cone  ofKaS 
Mol  /I. 

Cone   of  KOH 
Mol./l. 

g.  BUSs  in  100  cc 
of  solution 

0  5 
1  0 
1  25 

1   0 
1,0 
1,25 

0  0240 
0.1230 
0.2354 

(Knox,  Chem.  Soc.  1909,  96.  1763.) 
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Solubility  in  alkah  sulphides  +Aq  at  25°. 

Alkali 
sulphide 

Cone  of  alkali 
sulphide  Mol  /I 

g  BiiSs  in  100  cc. 
of  solution 

Na2S 

0  5 
1  0 
1  5 

0  0040 
0  0238 
•  0  1023 

K2S 

0  5 
1  0 
1.25 

0  0042 
0  0337 
0  0639 

(Knox,  Chem.  Soc.  1909,  95.  1762.) 

Decomp.  by  FeCl3  + Aq  (Cammerer.  C.  C. 
1891,  II.  525.) 

Insol  in  KCN+Aq.  (Hoffmann,  A  1884, 
223.  134 ) 

Mm.  Bismuthiniie.  Easily  sol.  in  HNO3+ 
Aq 

Bismuth  cuprous  sulphide,  Bi2S3,  Cu2S. 

Insol.  in  H20.  Sol.  with  decomp.  in  HN03 
-f  Aq.  (Schneider,  J.  pr.  (2)  40.  564.) 

Mm.  Emplectonite. 

Bismuth  potassium  sulphide,  Bi2S3,  K2S. 

(Schneider,  Pogg.  136.  460.) 

Insol  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314 ) 

Bi2S3,4K2S+4H2O.  Decomp.  by  H20. 
Very  sol  in  K2S+Aq.  Efflorescent  in  dry 
air.  (Ditte,  C.  R.  1895A  120.  186.) 

See  also  Sulphobismuthite,  potassium. 

Bismuth  silver  sulphide,  Bi2S3,  Ag2S. 
Insol.  in  cold  HC1,  or  HN03.    Sol.  in  warm 

HN03  with  separation  of  S,  m  boiling  HC1 

with  separation  of  H2S. 
Mm.  Plenargynte.  Matildite 
(Schneider,  J.  pr.  1890,  (2)  41.  414.) 

Bismuth  sodium  sulphide,  Bi2S5,  Na2S. 
(Schneider.) 

Bismuth  sulphide  teUuride,  Bi2S3,  2Bi2Te3. 

Mm.  Tetradymite.  Sol.  in  HN03  with  sepa- 
ration of  S. 

Bi?S2,  2Bi2Te. 

Min.  Joseite.    As  above. 

Bismuth  sulphobromide,  BiSBr2. 
(Muir  and  Eagles,  Chem  Soc.  1895,  67. 91.) 

Bismuth  sulphochloride,  BiSCL 

Insol.  in  H20  or  dil.  HCl+Aq  Sol.  in 
cone  HC1,  or  HNOs+Aq.  Decomp.  by 
alkalies+Aq.  (Schneider,  Pogg.  93.  464 ) 

Bismuth  sulphoiodide,  BiSI. 

Not  attacked  by  boiling  H20,  and  dil.  acids. 
Decomp.  by  hot  cone.  HCl+Aq,  and  HNO8+ 
Aq.  KTOH+Aq  dissolves  out  I2.  (Schneider, 
Pogg,  110.  114.) 


Bismuth  teUuride,  Bi2Te3. 
Min.  Tetradymite.    Sol.  in  HNO3+Aq. 
See  also  Bismuth  sulphide  telluride. 

Bismuthic  acid,  HBiOs. 
See  Bismuthic  hydroxide. 

Potassium  bismuthate,  KBi03. 

Sol.inH2O.    (Arppe.) 

KH(BiO3)2.    Insol  in  H20. 

Not  decomp.  by  boiling  H20.  (Andre*,  C. 
R.  113.  860.) 

No  salts  of  HBi03  can  exist.  (Muir  and 
Carnegie,  Chem.  Soc.  61.  77.) 

Bismuthicotungstic  acid. 

Ammonium  bismuthicotungstate,  3(NH4)20, 

2Bi208,  11W03+10H20. 
A  yellow  oil  which  dries  to  a  yellow  glass. 
(E.  F   Smith,  J.  Am.  Chem.  Soc.  1903,  25. 
1232.) 

Potassium  bismuthicotungstate,  3K20, 

2Bi203,llW08+15H2O. 
A  yellow  oil  which  dried  to  a  pale  yellow 
glass.    (E.  F.  Smith,  J.  Am.  Chem.  Soc.  1903, 
25.  1233.) 

Strontium  bismuthicotungstate,  3SrO, 
2Bi203,nW034-llH2O. 

A  yellow  wax,  insol  in  pure  H20,  but  sol. 
in  H20  containing  a  few  drops  HNO3.  (E. 
F,  Smith,  J.  Am.  Chem.  Soc.  1903,  25. 1233.) 

Bismuthyl  bromide,  BiOBr. 

Insol.  in  H20;  sol.  in  moderately  cone. 
HBr-fAq. 

Insol.  in  H20.  (Herz,  Z.  anorg.  1903,  36. 
348.) 

Bi809Br6.  Insol.  in  H20;  easily  sol.  in 
cone.  HC1,  or  HN03+Aq;  less  sol.  in  dil. 
HN03+Aq. 

BinOisBr7.  As  the  preceding  comp. 
(Muir.) 

Bismuthyl  chloride,  BiOCl. 

Insol.  hi  H20  or  dil.  acids.  Sol.  in  cone. 
HC1,  or  EN03-f  Acj. 

Insol.  in  liquid  NE3.  (Franklin,  Am,  Ch.  J. 
1898,  20.  827.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

+H20.    (Heintz,  Pogg.  63.  55.) 

+3H20.    (Phillips,  Br.  Arch.  (1)  39,  41.) 

BirOsCls.    (Arppe.) 

Bi02Cl3.  Insol.  in  H20;  sol.  in  hot  HC1,  or 
HNO3+Aq.  (Muir.) 

Bismuthyl  fluoride,  BiOF. 

Insol.  in  H20;  sol.  in  HC1,  HBr,  or  HI+Aq. 
(Gott  and  Muir,  Chem.  Soc.  33.  139.) 

BiOF,  2HF.    Insol.  in  H20. 
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Bisrauthyl  iodide,  BiOI. 

Not  decomp.  by  H20  or  alkaline  solutions 
Sol.  in  HCl+Aq.  Decomp.  by  HN03-f  Aq 
(Schneider,  J.  pr.  79.  424.) 

InsoL  an  KC1,  or  KI+Aq. 

3BiOI,7Bi2O3.  Sol.  in  dil.  HC1;  decomp 
by  HN03:  insol.  in  boiling  HaO  and  alkali 
(Blyth,  C.  N.  1896,  74.  200.) 

Bil.,  5Bi203.  Ppt.  SI.  sol.  in  HC2H302-h 
Aq.  Not  decomp.  by  H2O.  (Fletcher  and 
Cooper,  Pharm.  J.  (3)  13.  254.) 

4BiIs,  5Bi203.  Easily  sol.  in  HCl+Aq 
Decomp.  by  HNO3+Aq.  SI.  attacked  by 
H2S04;  somewhat  sol.  in  HoC^As,  and 
KHC4H406+Aq. 

Sol.  in  (NH4)2S,  and  KOH+Aq.  (Storer's 
Diet.) 

Bismuthyl  s-ulphide,  Bi603S. 

(Hermann,  J  pr.  75.  452.) 

Bi203S.  Insol.  in  H20.  (Scherpenberg, 
C.  C.  1889,  II.  641.) 

Bi4O3S 

Min.  Karelimte. 

Boracic  acid. 
See  Boric  acid. 

Borax. 

See  Tetraborsite,  sodium. 

Boric  acid,  anhydrous,  B20S. 
See  Boron  inoxide. 

Metabonc  acid,  HB02. 

Sol.  in  H20. 

SI.  sol.  in  hot  glacial  acetic  acid.  (Holt, 
Chem.  Soc.  1911,  100.  (2)  720.) 

Orthoboric  acid,  H3B03. 

Sol.  xn  33  pts  H20  at  10° 
"       25         "        "  20° 
3         "        "  100° 
(Berzelius ) 

Sol  in  20  pt«s  H>0  at  18.75°.    (Abl ) 

100  pts,  H^O  at  100°  dissolve  2  pts.    (Ure's  Diet ) 

1  pt.  crystallized  acid  dissolves  in — 
25. 66  pts.  H20  at  19° 


Or,  safe,  aqueous  solution  contains  at — 


14.88 

12  66 

10.16 

6  12 

4  73 

3  55 

2  97 


25°. 
37  5° 
50°. 
62.5° 
75°. 
87  5° 
100°. 


19° 
25° 
37  5° 
50° 
62  5° 
75° 
87  5° 
100° 


3.75%H3B03. 

6  27" 

7  32" 

8  96" 
14  04" 
17  44" 
21  95  " 
25.17 


(Brandes  and  Firnhaber,  Arch.  Pharm.  7.  50.) 
1  litre  H20  dissolves  at — 


0° 
12° 
20° 
40° 
62° 
80° 


19.47  g.  H3B03 

29.20  " 

39  92  " 

69  91  " 
114.16" 
168  15  " 
291.16  " 
(Ditte,  C.  E.  85,  1069.) 

1 1.  H20  dissolves  0.901  mol.  H3B03  at  25°. 
(Herz,  Z.  anorg.  1910,  66.  359.) 

1 1.  H20  dissolves  0.898  mol.  H8B03  at  25°. 
Sp.  gr.  of  the  solution  =  1.0168.  (Muller,  Z. 
phys.  Ch.  1907,  67.  529.) 

1 1.  H20  dissolves  0.887  mol.  H3B03  at  25° 
and  1.025  mol.  at  30°.  (Ageno  and  Valla, 
1st.  Ven.  (VIII)  14.  II,  331.) 

Solubility  in  H20  at  t°. 


Or,  100  pts  H20  dissolve  at — 


19° 
25° 
37  5° 
50° 
62.5° 
75° 
87.5° 
100° 


3  9  pts. 

6.8  " 

7.8  " 

98" 

16  0  " 

21  0  " 

28  0  " 

34  0  " 


t° 

g  HaBOs  in  100  g.  of  the  solution 

0 

2  59 

12  2 

3  69 

21 

4  90 

31 

6.44 

40 

8.02 

50 

10.35 

60 

12  90 

69  5 

15  58 

80 

19  11 

90 

23.30 

99  5 

28.10 

108 

36.7 

115 

45.0 

120 

52  4 

(Nasim  and  Ageno,  Z.  phys.  Ch.  1909,  69. 

483.) 

Solubility   curve  for  orthoboric   acid   in 

H20  at  various  temp,  up  to  120°.    (Nasini 

and  Ageno,  Gazz.  ch. 

it.  1911,  41.  (1)  131. 

Sp  gr  of  HsBOs+Aqsat.  at  8°  =  1.014.    (Anthon,  A. 
24.  241.) 

Sp.gr  of  HsBCh+Aqsat 

.  at  15°  =  1.  OS 

>AS.   (Stolba,J. 

pr.  90.  457.) 

Sp.  gr.  of  H8B03+Aq  at  15°. 

%H8BOs 

Sp.  gr. 

%HsBO, 

Sp.  gr. 

1 

1  0034 

4 

1.0147 

2 

1  0069 

Sat.  sol. 

1,015 

3 

1.0106 

.   .  . 

(Gerlach,  Z. 

anal.  28.  473.) 
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Sp  gr,  of  H3B03+Aq  at  18°. 
%H3BO3    0  776       1  92        2  88        3  612 
Sp.  gr.        1  0029     1  0073     1  0109     1  0131 
(Bock,  W.  Ann.  1887,  30.  638  ) 

Volatile  with  steam 
More  sol    in  dil    HCl+Aq  than  in  H20. 
Sol.  m  warm  cone   H2SO4,  HC1,  or  HN03+ 
Aq. 

Solubility  in  HCl+Aq  at  25°. 

Solubility  in  KOH+Aq. 
See  Borates,  potassium. 
Solubility  in  NaOH+Aq. 
See  Borates,  sodium- 
Solubility  m  LiCl+Aq  at  25° 

Milhmols  LiCl  in 
10  ccin  of  tho  solution 

Milhmols  HaBOs  in  10  ccm 
of  the  sat  solution 

7  1 
10  3 
22  3 
37  2 

9  01 
8  13 
7  65 
6  42 
5  02 

Milhmols  HC1  in 
10  ccm  of  the  solution 

Millimois  HsBOj  in  10  ccm. 
of  the  sat  solution 

7  0 
13  7 

9  01 
7  69 
6  66 

(Herz,  Z  anorg  1910,  66.  359.) 
Solubility  in  KCl+Aq  at  25° 

(Herz,  Z.  anorg.  1910,  66.  359  ) 
Solubility  of  H3BO8  in  HCl+Aq  at  16°. 

Milhmols  KC1  in 
10  ccm  of  the  solution 

Milhmols  HsBOs  m  10  ccm 
of  the  sat  solution 

Normality  of  HC1 

Normality  of  HaBOs 

1  9 
79 
15  6 
30  6 

9  01 
9  20 
9  44 
9  80 
10  75 

0 
0  130 
0  260 
0  390 
1.30 
2  16 
4  32 
6  00 
7  08 
8  74 
9  51 

0  907 
0  895 
0.870 
0  842 
0  645 
0  542 
0  308 
0  338 
0  327 
0  327 
0  338 

(Herz.) 
Solubility  in  RbCl+Aq  at  25°. 

Millunols  RbCl  in 
10  ccm  of  the  «jolutio  n 

Milhmols  HsBOs  m  10  ccm. 
of  the  sat  solution 

14  0 
25  3 

9.01 
9  66 
10.60 

(Herz,  Z.  anorg.  1902,  33.  354.) 
Solubility  in  HF+Aa  at  26°. 

(Herz  ) 
Solubility  in  NaCl+Aq  at  25°. 

I                                    (3) 
(1)                     (2)             Titer  after        (3)-(2) 
Titor  rk-f          Titer  after        addition       ^mmia  fmo 
HP         saturation  with         of            bone  aC1d 
H*            HsBOs  at  26°     manmtol       b°nc  aCld 

Milhmols  NaCi  in 
10  ccm  of  the  solution 

Milhmols  HjBOa  m  10  ccm. 
of  the  sat  solution 

8  2 
15  2 
29  4 

9  01 
8  49 
8  25 
8  20 

3  21n.     1.61                 2  36      0.75 
2  80n.     1.25(1.40?)      2  21      0.96(0.81?) 

The  t  values  0.75  and  0.81  represent  the 

solubility  of  H8B08  in  the  concentrations  of 
fluorbonc  acid  resulting  from  the  original 
concentration  of  HF+Aq. 

(Abegg,  Z.  anorg.  1903,  35-  145.) 

Solubility  of  HsBOs  in  acids +Aq  at  26°. 


Acid 

Normality  of 
the  acid 

Normality  of  HsBOs 

H2S04 

0  548 
2  74 
5  48 
8  75 

0  746 
0  518 
0  312 
0,092 

HN08 

0.241 
1.206 
1  607 
2  411 
5  96 
7.38 

0  818 
0  676 
0.593 
0.567 
0.268 
0.238 

Z,  anorg.  1903,  34.  205.)- 


(Herz ) 

Solubility  in  H20  is  increased  by  presence 
of  KC1,  KN08,  K2S04,  NaN03  and  Na2S04. 

In  general  the  solubility  in  H20  is  increased 
by  the  presence  of  both  electrolytes  and  non- 
electrolytes.  (Bogdan,  C.  C.  1903,  II  2.) 

Sol.  in  borax + Aq.  (McLauchkn,  Z.  anorg- 
1903,  37.  371 ) 

SI.  sol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.)  .  _  ^  . 

Unattacked  and  undissolved  by  liquid  NO2. 
(Frankland,  Chem.  Soc.  1901,  79.  1362.) 

Sol.  in  6  pts.  alcohol  (Wittstein),  5  pts. 
boiling  alcohol  (Wenzel).  Only  traces  dis- 
solve in  anhydrous  ether.  (S£tu£.)  SoliJn 
100  pts.  ether.  .'/Hager's  Comm.)  Sol.  in 
several  essential  oils. 

1  1.  H20  sat.  with  amyl  alcohol  dissolves; 
0.8952  mol.  HsBOs  at  25°.  (Auerbach,  Z. 
anorg.  1903,  37.  357.)  ---  . 
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Solubility  of  H3B03  in  amyl  alcohol+Aq  at  t°. 
M  =millimols  H3B03  in  1  1.  of  H2O. 
A  =millimols  H3B03  in  1  1.  of  alcohol. 

Sp.  gr.  of  amyl  alcohol+Aq  sat  with  H3BO3. 

g.  water  in  1  1.  of  alcohol  + 
Aq 

d25°/4° 

t° 

M 

A 

32  481 
35  465 
37  339 
42  479 
45  175 
45  636 
47  883 
51  461 
52  043 
59  270 
63  179 
64  254 
66  403 
66  624 
68  253 
69  211 
75  610 

0  82229 
0  82324 
0  82321 
0  82392 
0  82447 
0  82456 
0  82454 
0  82527 
0  82585 
0  82699 
0  82739 
0  82779 
0  82701 
0.82670 
0  82856 
0  82884 
0  82999(?) 

15° 

607  2 
589.3 
589  0 
586.0 
427.4 
425  8 
289.1 
894  0 
372  0 
371  8 

176  4 
177.4 
177  1 
173  4 
127  6 
127  0 
84  9 
264  0 
110  0 
110  8 

25° 

301  2 
180  8 
49  15 
51.04 
26.02 

85  7 
54  0 
15  45 
15  45 
8  05 

(Muller.) 

35° 

146.3 

44  27 

(Miiller,  Z.  phys.  Ch.  1907,  57.  514.) 


Solubility  of  H3B03  in  amyl  alcohol  and  NaCl+Aq  at  25° 


"Water  phase 


Amyl  alcohol  phase 


NaCI  normality 

mol   HsBOs 

Sp.gr  25%° 

1  1.  contains 

mol  HaO 

mol  amyl  alcohol 

mol.  HsBOa 

0.00 

0.880 

0  8296 

4  10 

8  39 

0  2640 

0.945 

0.866 

0.8277 

3  55 

8  49 

0  263S 

1.490 

0  850 

0  8268 

3  27 

8  54 

0.2689 

1.865 

0.844 

0  8259 

3  03 

8  56 

0  2724 

2.355 

0  833 

0.8254 

2  86 

8  59 

0  2850 

2.845 

0  827 

0  8247 

2  62 

8  62 

0.2877 

3.06 

0.810 

0  8241 

2  39 

8  66 

0  2891 

3  48 

0.810 

0.8240 

2  32 

8  69 

0.3006 

3.57 

0  807 

0.8236 

2.15 

8.70 

0  3066 

4  01 

0  801 

0.8233 

1  99 

8.72 

0  3162 

4.28 

0.798 

0  8229 

1  78 

8.75 

0  3210 

(Muller) 


Solubility  in  hydroxy-compounds+Aq  at  25°. 


Organic  substance 
added 

Mol.  of  organic  sub- 
stance in  100  mol.  of 
the  mixture 

Mol.  of  boric  acid  sol 
in  1  1.  of  solution 

Sp.  gr.  of  the  pure 
mixture 

Sp.  gr.  of  the  mixture 
sat  with  bone  acid 

Lactic  acid 

2.321 
6.819 
18  77 
36.33 

1.07 
1.61 
1  86 
2.08 

1.0252 
1.0722 
1  1405 
1.2023 

1.0444 
1.0986 
1.1635 
1.2254 

Glycerine 

24.64 
46.75 
,  67,71 
90.58 

1.208 
2.132 
2  96 

3.78 

1.1574 

1*.2370 
1.2531 

1.1707 
1.2260 
1  2526 
1.2710 
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Solubility  in  hydroxy-compounds,  etc. — Continued 


Organic  substance 
added 

Mol  of  organic  sub- 
stance in  100  mol  of 
the  mixture 

Mol  ot  bone  acid  sol 
in  1  1   of  solution 

Sp  gr   of  the  pure 
mixture 

Sp  gr   of  the  mixture 
sat  with  bone  acid 

Manmtol     , 

0  790 
0  810 
0  945 
1  585 

1.007 
1  015 
1  029 
1.136 

1  0244 
1  0288 
1  0475 

1  0425 
1  0433 

Dulcitol 

0  065 
0  130 
0  260 

0  8876 
0  9078 
0  9360 

0  9995 
1  0018 
1  0060 

1  0686 
1  0212 
1  0260 

(M  idler.) 


Solubility  of  H3BO3  in  alcohols  -J-Aq  at  25°. 
M  =Mol.  of  alcohol  in  100  mol.  of  alcohol -j-Aq. 
H3B03=Mol  of  H3B03  in  1  1.  of  the  solution. 
dx— Sp.  gr.  of  alcohol -j-Aq. 
d2—Sp  gr  of  alcohol -j-Aq  sat.  with  H3B03. 


Alcohol  added 

M 

HsBOs 

di 

ds 

Methyl  alcohol 

11  74 
28.64 
36  02 
43.95 
52  31 
100 

0  895 
1  012 
1  098 
1  161 
1  307 
2  900 

0  7924 

0  8904 

Ethyl  alcohol 

8  996 
22  28 
44.46 
55  62 
79.89 
88  10 
99  26 

0  829 
0  800 
0  729 
0  700 
0.893 
1  105 
1  527 

0.7860 

0.8353      ' 

n-Propyl  alcohol 

23.66 
53.63 
83  65 
100 

0.6437 
0.4569 
0  5776 
0  961 

0  9043 
0  8231 
0.8133 
0  8010 

0.9193 
0.8570 
0  8466 
0.8297 

i-Butyl  alcohol 

0.70 
2  15 
2  18 
71  4 
77  1 
85  6 
100 

0  884 
0  857 
0  857 
0.323 
0,347 
0  4212 
0  6927 

0.9923 
0  9853 
0  9855 
0  8173       ' 
0  8133 
0  8081, 
0  79§4t 

1  0124 
0  0038 
-    -  0  0046  -  " 
0.8351      "  , 
0  8220 
0  8195 
0.8172      - 

i-Amyl  alcohol 

0  448 
0  520 
0.5251 
67  26* 
75.54 
83.40 
100 

0.883 
0  880 
0  880 
0  2584 
0  2722 
0.3190 
0.5703 

0-3&8  -     - 
019® 
0^93i 
03232L     - 

0  &S3^      ' 
0  8t£2 
0.806S     ''  - 

1.0132  . 
1  0126- 
1.0123 
0.829%       , 
-      0.8253 
-       -0  8223 
0  8220 

i  Water  sat.  with  alcohol. 


2  Alcohol  sat.  with_water. 


(Muller.) 
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Easily  sol  in  acetone     (Krug  and  M'Elroy 
J  Anal.  Ch.  6.  184.) 

Solubility  in  acetone +Aq  at  20° 

A  =  ccm  acetone  m  100  com  acetone  4-Aq 

H3B03«millimols  H3BO3  in  100  ccm.  of 

the  solution 


0 

20 
30 
40 
50 
60 
70 
SO 
100 


HiBOa 


79  15 

81  71 
83  35 

82  74 
81  61 
76  40 
67  62 
55  05 

8  06 


(Herz,  Z.  anorg.  1904,  41.  319  ) 

100  g.  pure  anhydrous  ether  dissolve  0  00775 

g.  H3B03 
100  g  ether  sat  with  H2O  dissolve  0  2391  g 

H3B03. 

(J  A.  Rose,  Dissert.  1902.) 

Sol.  in  10  pts  glycerine.    (Hager.) 

100  pts.  glycerine  (sp  gr  1.26  at  15  5°) 
dissolve  pts.  H3B03  at  t°. 


0 
10 
20 
30 


Pts 
HsBOa 


20 

24 
28 
33 


40 
50 
60 
70 


Pts 
HaBOa 


38 
44 

50 
56 


80 

90 

100 


61 
67 

72 


(Hooper,  Ph.  J.  Trans  (3)  13.  258  ) 
Solubility  of  H3BO3  in  glycerine -j-Aq  at  25°. 


Solubility  of  HjB03,  etc.— Continued 


Acid 

Tart  an  c 

Normality  ot 
the  acid 

Normality  ot  HjBO 

0  955 
1  909 
2  51 
3  316 

0  890 
0  923 
0  962 
1  07 

(Herz,  Z.  anorg.  1903,  34.  206  ) 

The  solubility  of  H3BO3  in  H20  is  increased 
by  the  presence  of  racemic  acid 


Mi llimols  racemic  acid 
m  10  ccm  of  the  solvent 


0 

6  3 
12  6 

24  7 


Millimols  boric  acid 
in  10  ccm  of  the  holution 


9  01 
9  86 

10  46 

11  65 


(Herz,  Z.  anorg  1911,  70.  71  ) 

Solubility  of  H3B03  m  H20  is  increased  by 
the  presence  of  tartanc  acid. 


Milhmols  tartanc  acid 
in  10  ccm  of  the  solvent 


0 

7  5 
15 
30 


Milhmols  boric  acid  in 
10  ccm  of  the  solution 


9  01 
10  00 
10  70 
12  07 


(Herz,  Z  anorg.  1911,  70.  71.) 
Solubility  in  oxalic  acid+Aq  at  25°. 


Milhmols  oxalic  acid 
in  10  ccm  of  the  solution 


2  97 
5  95 

13  77 


Millimols  HsBO3  in  10 
ccm  of  the  &at   solution 


9  01 
9  95 

10  80 

11  98 


(Herz,  Z.  anorg.  1910,  66.  93.) 


G  =  g.  glycerine  in  100  g 
H3B03=MillimolsH3BO 
solution. 

glycerine  +Aq. 
3  in  100  cc.  of  the 

Solubility  in  H20  is  mcrei 
ence  of  urea,  acetone  or  prop 
dan,  C.  C.  1903,  II.  2  ) 
Readily  sol.  in  hot  glacial  a 
Chem  Soc.  1911,  100  (2).  7S 
Sol  m  250  pts.  benzene. 

Solubility  of  H8B03  in  mar 

ised  by  the  pres- 
yl  alcohol.    (Bog- 

iceticacid.  (Holt 
JO.) 
Hager.) 

mite+Aq  at  t°. 

G 

H3B03 

Sp  gr 

0 
7  15 
20  44 
31  55 

JO  95 
48-7^   " 
69  2 
UKL 

90  1 

90  1 
90  6 
92  9 
97  0 
103  0 
1402 
390,3 

1  0170 
1  0379 
1  0629 
1  0897 
1  1130 
1.1328 
1  1871 
1  2719 

Solid  phase,  HaBOs 

t° 

Mg  -mols  in  1  1 

t° 

Mg-mols  m  1  1 

Manmte 

HaBOa 

Manmte 

HaBOa 

25° 

0 
0  1 
0  3 
0  4 
0  5 
0  6 
0  7 
0.8 
1  043 
1.409 
1.781 

0  887 

0  951 
1  015 
1  039 
1.071 
1.102 
1.142 
1  173 
1.244 
1.404 
1  521 

0 
0  1 
0  2 
0  3 
0.4 
0  5 
0  6 
0  7 

1  025 
1  056 
1.086 
1  118 
1  157 
0  193 
1  219 
1  258 

(Herz,  Z.  anorg.  1905,  45.  268.) 
Solubility.  oi  :  HiBO^in"  O^GUUC  acids+Aq  at 

.     ,             Normality  of  -H 
'Acid                 the'a«id       ^  . 

Normality  of  HsBO, 

Acetic  -   *  -  •  U  570      »*; 
£85-   '0 

0  887 
0^268 
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Distribution  between  HF-j-Aq  and  amvl 
alcohol  at  25°. 
c  =  HF  concentration  (millimols) 
a-HsBOs  concentration  in  alcohol  layer 
(expressed  in  millimols) 
w  =  H3BO3   concentration  in   water  layer 
(expressed  in  millimols) 

Solid  pha&e,  mannite 

t° 

Mg  mols  m  1  1 

Mannite 

HjBOa 

25° 

1  075 
1  1424 
1  259 
1  265 
1  354 
1  409 
1  536 
1  781 

0 
0  2646 
0  463 
0  559 
0  794 
0  927 
1  243 
1  521 

c 

a 

w 

500 

t 

t 

t 

250 

t 

t 

i 

125 

i 

t 

i 

62  5 

t 

( 
t 

14  3 
19  2 
25  3 
114  3 
30  1 
37  0 
56  8 
108  0 
39  0 
47  2 
52  8 
96  0 
30  4 
39  4 
65  (68?) 
90  0 

71  2 
99  2 
144  2 
979  0 
144  5 
194  8 
321  5 
652  0 
170  5 
214  0 
240  5 
442  0 
111  2 
151  8 
272  8 
362  2 

(Ageno  and  Valla,  1st.  Ven.  (VIII)  14.  331.) 

Distribution  between  H2O  and  amyl  alcohol 
at  25°. 

w  =  concentration  of  H3BO3  in  H2O  layer 
expressed  in  millimols 
a  =  concentration  of  H3B03  in  alcohol  layer 
expressed  in  millimols 

w 

a 

(Abegg,  Z  anorg.  1903,  36.  131.) 
See  also  Boron  inoxide. 

P^roboric  (tetraboric)  acid,  H2B4O7. 

Sol.  in  H2O. 
Sp.  gr.  of  solutions  of  boric  acid,  calculated 
as  H2B407,  containing  — 
63         1  27         1  91        2  54%H2B407 
1  0034    1  0069     1  0106     1  0147  sp.  gr. 
Sat.  solution  at  15°  has  sp.  gr.  1.015.    (Ger- 
lach,  Z.  anal.  28.  473.) 
Insol.  in  hot  glacial  acetic  acid.     (Holt, 
Chem.  Soc  1911,  100.  (2)  720.) 

265 
196 
159 
126 
87 
75 
64 

8 
5 
6 

9 
2 

6 

76  6 
59  5 
47  5 
37  1 
33  2 
22  7 
19  76 

(Abegg,  Z.  anorg.  1903,  35.  130.) 
Partition  of  H3BOs  between  water  and 

mivf.nrPH  nf  a.mvl  fl.lr»nV»nl  fl.nr)  PIS*. 

W  =  Millimols  H3BO3  in  10  com.  of  the 
aqueous  layer. 

G  =  Millimols  H3BO3  in  10  ccm  of  the 
amyl  alcohol — CS2  layer. 


Composition  of  the 
solvent  mixture 

G 

w 

W,G 

75%  'by  vol.  amyl 
alcohol+25%  by 
vol.  CS2 

0  145 
0  275 
0  429 
0  589 

0.624 
1  198 
1  844 
2  565 

4  31 
4  36 
4  30 
4  45 

50%  by  vol.  amyl 
alcohol  + 
50%  by  vol.  CS2 

0  145 
0  259 
0  364 
0.555 

0  756 
1  353 
1.946 
2  889 

5.47 
5.21 
5  34 
5  22 

25%  by  vol.  amyl 
alcohol  4- 
75%  by  vol.  CS2 

ooop 

0.699 
1  467 
2  165 
3  129 

8  24 
8.40 
8  12 
8  14 

(Herz,  Z.  Elektrochem.  1910,  16.  870.) 

Borates. 

No  borate  is  quite  insol.  in  H20 ;  the  alkali 
borates  are  very  sol.  The  less  sol.  borates  are 
easily  decomp  by  H20;  the  easily  sol.  salts 
are  also  decomp.,  but  less  quickly.  The  less 
sol.  borates  are  easily  sol.  m  H3B03,  HNO3, 
etc  They  are  more  sol.  in  H20  containing 
tartaric  acid  or  potassium  tartrate  than  in 
pure  H20.  (Souberain.)  The  normal  borates 
of  the  alkaline-earths  are  sol.  to  no  inconsid- 
erable extent  in  H20,  and  more  readily  in  hot, 
than  in  cold  H20,  (Berzelius,  Pogg.  34.  568.) 

All  borates  are  insol.,  or  si.  sol.  in  alcohol. 

Aluminum  borate,  2A1203,  B203. 

Min.  Jeremciewite. 

+3H20.    Ppt    (Rose,  Pogg  91.  452.) 

3A1203,  B203.  Crystallized.  Insol.  in 
HNOj+Aq.  (Ebelmen,  A.  ch.  (3)  33.  62.) 

3A12O3,  2B203+7H20.   Ppt.    (Rose,  I.  c.) 

Ammonium  borate. 
The  system  (NH4)20,B203,H20  at  60°  has 
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been  studied  by  Sborgi.     (Real.  Ac.  Line. 
1915  (5)  24.  I,  1225  ) 
2(NH4)2O,4B2O3+5H20.    (Sborgi.) 

Ammonium  liberate. 

Difficultly  sol  in  acetone  (Naumann,  B. 
1904,  37.  4328.) 

Ammonium  tefroborate,  (NH4)2B4O7-f-4H20, 
or  perhaps  NH4H(BO2)2+1MH20 

Sol.  in  12  pts.  cold  H^O,  decomp.  by  heat. 
(Rammelsberg,  Pogg.  90.  21  ) 

Sol.  m  acetone  (Eidmann,  C.  C.  1899, 
II  1014.) 

-f  H20     (Arfvedson ) 

Ammonium  octoborate,  (NH4)2B8Oi34-6H20 
Sol  in  8  pts.  cold,  decomp.  by  boiling  H2O 
(Rammelsberg,  Pogg.  90.  21.) 
+4H20. 

Mm.  Lirdellerite.  Sol.  in  H20  with  de- 
comp. 

Ammonium  defcaborate,  (NH4)2Bi0Oi64- 

6H20. 

Permanent.    Sol  inE^O     (Rammelsberg.) 
+8H20.     (Atterberg,   Bull.  Soc.   (2)   22. 

350) 

Ammonium    dodekaborate,    (NH4)2Bi2Oi9-H 

9H20. 

Sol.  in  hot  H2O.  (Bechi,  Sill.  Am.  J.  (2) 
17.  129.) 

Ammonium  pe?  borate,  NH4B03. 
See  Perborate,  ammonium. 

Ammonium  calcium  borate,  (NH4)sCaB4On 
=  CaB407+4(NH4)2O.  * 

(Ditte,  C.  R.  96.  1663.) 
Ammonium  magnesium  borate. 

Sol.  in  H20,  decomp  by  boiling.  (Ram- 
melsberg, Pogg.  49.  451.) 

Ammonium  zinc  borate,  4(NH4)2B4O7, 

Zn(B02)2-f5H20. 
(Ditte,  C.  R.  96.  1663  ) 

Barium  borate,  Ba(B02)2. 
Ppt.    (Ouvrard,  C.  R  1906,  142.  283.) 
-f  2H2O     (Atterberg ) 
+4H20.    (Benedikt,  B.  7.  703.) 
Sol.  in    3,300  pts.  45%  alcohol. 
"       7,800    "   50 
"     25,000    "   60 
"     55,000    "   75 
(Berg,  Z.  anal.  16.  25.)  ' 

+10H20.  SI.  sol.  in  cold,  more  readily  in 
hot  H20,  especially  in  presence  of  ammonium 
salts.  (Berzelius,  Pogg.  34.  568.)  Sol.  in 
sodium  citrate+Aq.  (Spfller.)  Insol.  in 
wood  spirit.  (Ebehnen.) 

2BaO,B203.  Decomp.  by  H2O  forming 
BaO,  B208+4H20.  (Ouvrard,  C.  R.  1906, 
142.283.) 


3BaO,  B203.  Easily  sol.  in  mineral  acids. 
SI  attacked  by  dil.  acetic  aoid.  (Ouvrard, 
C.  R.  1901,  132.  258.) 

BaB4O,.  Slowly  sol.  in  warm  dilute  HNO3 
+Aq.  (Ditte,  C.  R.  77.  892.) 

+5H2O.  Sol.  in  100  pts.  cold,  and  more 
freely  in  hot  H2O.  When  freshly  pptd.  sol. 
in  cold  NH4Cl+Aq  (Wackenroder,  A.  41. 
315),  NH4N03+ Aq  (Brett,  Phil  Mag  (3)  10. 
96),  and  BaCl2+Aq  (Rose). 
'  BaB6Oio+13H2O.  (Laurent,  A.  ch  (2)  67. 
215) 

Ba2B206.     (Bloxam,  Chem.  Soc.  14.  143.) 

5BaO,  2B203. 

Ba3B10Oi8-f6H2O  Sol.  in  100  pts.  cold 
H2O  Easily  sol.  in  ammonium  nitrate,  or 
chloride,  or  barium  chloride  H-Aq.  (Rose, 
Pogg  87.  1.) 

Ba2B6On.   Easily  sol.  in  warm  dilute  acids. 

+6H20. 

+7H20. 

+15H2O.    (Laurent,  A.  ch.  (2)  67.  215  ) 

Barium  borate  bromide,  3BaO,  5B203,  BaBr2. 
(Ouvrard,  C.  R  1906,  142.  283.) 

Barium  borate  chloride,  3BaO,5B2O3,BaCl2. 

Unaffected  by  H20.  Sol.  in  acids.  (Ouv- 
rard, C.  R.  1906,  142.  283.) 

Bismuth  borate,  BiB03+2H20. 

Ppt.  SI.  sol.  in  H2O  Decomp.  by  H2S. 
Not  decomp.  by  KOH+Aq.  (Vanino,  J.  pr. 
1906,  (2)  74.  152.) 

Cadmium  borate,  Cd3(B03)2. 

Insol  in  H2O,  easily  sol.  in  dil.  acids  (Ouv- 
rard, C.  R.  1900,  130.  174.) 

Cd(B02)2  Difficultly  sol.  in  H20  (Strom- 
eyer) ;  insol.  in  H20,  sol.  in  HCl+Aq  (Odling) ; 
easily  sol  in  warm  NH4Cl+Aq  (Rose). 

(Guertler,  Z.  anorg.  1904,  40.  242  ) 

3CdO,  2B208+3H2O.  Ppt.  SI.  soL  in 
H20  (Rose,  Pogg.  88.  299  ) 

CdO,  2B2O3+2H20  (Ditte,  A.  ch.  1883, 
(5)  30.  255.) 

CdO,  4B2O3-HOH2O.  Sol.  in  H20;  de- 
comp on  heating.  (Ditte,  A,  ch.  1883,  (5)  30. 
255) 

Cadmium    borate   bromide,    6CdO,    8B2O3. 
CdBr2. 

Insol.  in  H20  and  fuming  HC1  or  HBr+Aq. 
(Rousseau  and  Allaire,  C.  R.  1894,  119.  72.) 

Cadmium    borate    chloride,    6CdO,    8B2O3, 

CdCl2. 

(Rousseau  and  Allaire,  C.  R.  1894,  118. 
1256.) 

Cadmium  borate  iodide,  6CdO,  8B203,CdI2. 
(Allaire,  C.  R.  1898,  127.  557.) 

CflBsium  borate,  Cs2B6Oio. 

Very  sol.  in  H2O,  less  in  alcohol.  (Reischle, 
Z.  anorg.  4.  116.) 
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Calcium  borate,  Ca(B02)2. 

SI.  sol.  in  H20;  insol.  in  alkali  chlorides,  or 
boiling  cone,  acetic  acid+Aq;  sol.  in  cold  or 
hot  solutions  of  ammonium  salts,  especially 
ammonium  nitrate,  in  CaCl2-j-Aq.  and  also 
easily  sol.  in  dilute  mineral  acids  at  50°. 
(Ditte,  C.  R.  80.  490,  561.) 

+2H20. 

-f-4H20;  two  modifications  of  which  one 
is  very  unstable,  (van't  Hoff  and  Meyer- 
hoffer, A.  1906,  351.  101.) 

-f6H2O.  When  wanned  in  H20  it  goes 
over  into  CaB2044-4H20.  (van't  Hoff  and 
Meyerhoffer.) 

Sol  in  H2O  without  decomp.;  1  1.  solution 
contains  2  g.  salt.  (Ditte,  C.  R.  96.  1663.) 

CaB407.  Decomp.  by  H2O.  (Blount,  C.  N. 
54.208.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+3H2O.    (Ditte,  C.  R.  96.  1663.) 

+4H20.    Mm.  Bechihte. 

+6H2O.    Mm.  Borocalcite.    Sol.  in  acids. 

CaB6Oio,+4H2O. 

-j-8H20.  Unstable.  On  standing  in  the 
solution  in  which  it  is  formed  it  changes  into 


+12H20.  Unstable.  Goes  over  into 
CaB6Oio+8H20.  (van't  Hoff  and  Meyer- 
hoffer, A.  1906,  351.  104.) 

CaB8Oi3+12H20.    (Ditte,  C.  R.  96.  1663.) 

2CaO,B208.  Insol.  in  H2O,  sol.  in  dil.  acids. 
(Ouvrard,  C.  R.  1905,  141.  353  ) 

Ca2B6On     (Ditte,  C.  R.  77.  785.) 

+3H20.  Min.  Pandermite,  Pnceite.  See 
4CaO,  5B208+9H20. 

H-5H2O.    Min.  Colemanite. 

If  all  the  Ca  is  in  form  of  colemanite,  the 
solution  contains  in  100  g.,  4  8  g.  H3B03  and 
0.1  g.  CaO.  (van't  Hoff,  B.  A.  B.  1907,  653.) 

+7H20. 

-f9H2O.  (van't  Hoff  and  Meyerhoffer,  A. 
1906,  351.  101.) 

3CaO,  B2O8.  Easily  sol.  in  dil.  acids. 
(Ouvrard,  C.  R.  1901,  132.  258.) 

3CaO,  5B2O3+9H20.  (van't  Hoff,  B.  A.  B. 
1906,  II.  568  ) 

4CaO,  5B2O8+9H20.  True  composition  of 
Pandermite.  (van't  Hoff,  B.  A.  B.  1906,  II. 
,572.) 

Calcium  iron  (ferrous)  borate  silicate, 

Ca2FeB2Si2Oi0. 
Min.  Homilite.    Easily  sol.  in  HCl-fAq. 

Calcium  magnesium  borate,  CaO,  MgO, 
3B203+6H20. 

Min.  Hydroboracite.  Somewhat  sol.  in  H2O. 
Easily  sol.  in  warm  HClH-Aq  or  HN08  +Aq. 

3CaO,  3MgO,  4B203.  (Ditte,  C.  R.  77. 
894.) 

Calcium  sodium  borate,  2CaO,  Na20,  5B208 

+8H20. 

(van't  Hoff,  B.  A.  B.  1907,  303. 
Ca3B10O18,  Na8B6O9+15,  or  24H20. 


Min.  Natroborocalcitej  Ulexite  Decomp. 
by  boiling  with  H2O  Sol.  in  acids. 

Ca2Na4Bi2O22-fl5H20.  Min.  Franklan- 
dite.  SI  sol.  in  H2O;  easily  sol.  in  HC1,  and 
HN03+Aq. 

Calcium  borate  bromide,  3CaO,  3B203,  CaBr2. 

SI  attacked  by  H20.  Very  sol.  in  dilute 
acetic  acid  (Ouvrard,  C.  R.  1905, 141. 1023.) 

3CaO,  5B2O8,  CaBr2.  Hardly  attacked  by 
cold  H2O  or  very  dil.  acetic  acid.  Sol.  in 
strong  acids,  even  when  dilute.  (Ouvrard, 
C.  R.  1905,  141.  1023.) 

Calcium  borate  chloride,  Ca3B2O6,  CaCl2. 

Decomp.  quickly  by  moist  air  or  H2O, 
slowly  by  absolute  alcohol.  (Chatelier,  C.  R. 
99.  276 ) 

3CaO,  3B203,  CaCl2  (Ouvrard,  C.  R. 
1905.  141.  353.) 

3CaO,  5B2O3,  CaCl2.  SI.  attacked  by  cold 
H2O  and  dil.  acetic  acid+Aq.  Strong  acids 
dissolve  even  when  very  dilute.  (Ouvrard, 
C.  R  1905,  141.  352.) 

Calcium  borate  silicate,  2CaO,  B208,  2Si02 
+H20. 

Min.  Datolite  Sol.  in  HCl+Aq  with  sep- 
aration of  gelatinous  silica. 

+2H2O.    Min  Botryolite. 

CaO,  B208,  Si02.  Min.  Danburite.  Very 
si.  attacked  by  HCl+Aq  before  ignition. 

Chromous  borate. 

Precipitate.  Sol.  in  free  acids;  insol.  in 
borax  +Aq.  (Moberg.) 

Chromic  borate,  7Cr203,  4B20S. 

Insol.  in  H20;  sol.  in  excess  of  borax  +Aq. 
(Hebberling,  C.  C.  1870.  122.) 

Chromic  magnesium  borate,  3Cr208,  6MgO, 
2B2O3. 

Not  attacked  by  acids.  (Ebelmen,  A.  ch. 
(3)  33.  52.) 

2Cr2Os,  9MgO,  3B203.  (Mallard,  C.  R. 
105.  1260.) 

Cobaltous  borate,  3CoO,  2B208+4H20. 
81.  sol.  in  H20.    (Rose,  Pogg.  88.  299.) 
3CoO,  B203.    (Mallard.  C.  R.  105.  1260.) 
2CoO,  B203.    (Ouvrard,  C.  R.  1900,  130. 

337.) 

Cobaltous   borate   bromide,   6CoO,   8B203, 

CoBr2. 
(Rousseau  and  Allaire,  C.  R.  1894, 119.  73.) 

Cobaltous   borate    chloride,    6CoO,    8B2Os, 

CoCl2. 

(Rousseau  and  Allaire,  C.  R.  1894,  118. 
1257.) 

Cobaltous  borate  iodide,  6CoO,  8B203,  CoI2. 

(AUaire,  C.  R.  1898,  127.  557.) 
Cuprous  borate,  3Cu20,  2B203. 

(Guertler,  Z.  anorg.  1904,  38.  459.) 
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Cupric  borate, 

Composition  depends  on  temperature  and 
concentration  of  solutions.  Boiling  H2O  dis- 
solves out  all  the  bone  acid  Sol  in  acids; 
slowly  sol  m  hot  cone.  NH4Cl+Aq 

Cu(B02)2  Insol  in  cold  dil.  acids,  even 
HF  Slowly  sol  m  hot  cone  HC1  Not  at- 
tacked by  alkalies  or  alkali  carbonates  -f-Aq 
(Guertler,  2  anorg  1904,  38.  456.) 

Insol.  in  methyl  acetate  (Naumann,  B 
1909,  42.  3790  ) 

Cupric  borate  ammonia,  CuB4O7,   4NH34- 

6H2O. 

Efflorescent  Can  be  recrystalhzed  from  a 
little  NH4OH+Aq  (Pasternack,  A  151. 

227.) 

Didymium  borate,  DiB03. 

Insol  m  H2O  acidulated  with  HCl+Aq 
(Cleve,  Bull.  Soc  (2)  43.  363  ) 

Di2(B407)3.  Insol.  in  H2O;  sol.  in  acids. 
(Frerichs  and  Smith,  A  191.  355  ) 

Glucinum  borate,  basic,  5G10,  B20j. 

Insol.  in  H20,  sol.  in  acids  (Kruss  and 
Moraht,  B  23.  735  ) 

Iron  (ferrous)  borate. 

Ppt.  HgO  dissolves  out  all  the  boric  acid. 
(Tunnerman.) 

Iron  (ferric)  borate,  Fe2(B02)6-f  3H20. 

Ppt.    Insol  mHoO. 

Mm.  Lagomte    Sol  in  acids. 

2Fe203,  3B203.    (Mallard,  C.  R.  105.  1260  ) 

6Fe203,  B2O3+6H20.  Ppt.  (Rose,  Pogg. 
89.  473  ) 

9Fe203,  B203-{-9H2O.    ppt     (Rose) 

Iron  (ferric)  magnesium  borate,  3Fe2O3, 
6MgO,  2B203 

Insol.  in  H20  Sol.  in  cone.  HCl+Aq 
(Ebelmen,  A  ch  (3)33.53.) 

2Fe203,  9MgO,  3B203.  (Mallard,  C  R. 
106.  1260.) 

Iron  (ferroferric)  magnesium  borate,  3MgO, 

FeO,  Fe203,  B203. 

Mm.  Ludwgite.  Slowly  sol.  m  HCl+Aq, 
when  finely  powdered. 

Iron  (ferrous)  borate  bromide,  6FeO,  8B203. 

FeBr2. 

Slowly  sol.  in  hot  HN03+Aq.  (Rousseau 
and  Allaire,  C.  R.  116.  1445.) 

Iron  (ferrous)  borate  chloride,  6FeO,  8B203, 

FeCla. 

Slowly  sol.  in  hot  HN03+Aq,  (Rousseau 
and  Allaire,  C.  R.  116.  1195.) 

Lanthanum  borate,  2La203,  B203. 
(Nordenskjold,  Pogg.  114.  618.) 
La2(B407)3.  Ppt.  (Smith) 


Formula  is 
11.  910.) 


(Cleve.  B. 


Lead  borate,  basic, 
2PbO,  B2Oj-f2H2O     Ppt 
4PbO,  3B203+4H20     Ppt 
+5HoO     Ppt 
6PbO,  5Bo03+6H2O     Ppt 


8PbO,  3B203+SH2O     Ppt 
9PbO,  5B2O3+9H>O.    Ppt 
87.  470  ) 


(Rose,  Pogg. 


Lead  borate,  Pb(B02)2+H2O 
Insol  m  H2O     Easily  sol  in  dil  HN03,  or 

boiling  HC2H3O2-f  Aq.    Decomp   by  H2SO4, 

HC1,  also  by  boiling  KOH,  or  NaOH-j-Aq 

Insol  in  alcohol     (Herapath,  Phil  Mag   (3) 

34.  375  ) 

Sol.  in  NH4Cl4-Aq;  sol.  in  sat  NaCl+Aq." 
2PbO,  3B203+4H2O     (Herapath.) 
PbB4O7+4H20.    Slightly  sol.  in  pure  H2O, 

but  insol.  in  solutions  of  Na  salts  as  Na2B4O7 

-fAq     (Soubeiran  ) 

Lead  borate  chloride,  Pb(B02)2,  PbCl2+H2O. 
Insol.  in  cold,  very  slowly  decomp  by  hot 
H20  into  its  constituents  Easily  sol.  in  dil. 
hot  HN03+Aq;  insol  in  alcohol.  (Herapath, 
Phil.  Mag.  (3)  34.  375  ) 

Lead  borate  nitrate,  Pb(B02)2;  Pb(N03)2+ 

H20. 
Insol,  in  alcohol.    (Herapath.) 

Lithium  borate,  LiB02 

Solubility  m  H20. 
100  g  H2O  dissolve  g.  LiB02  at  t°. 


t° 

g  LiBO> 

t° 

g  LiBOj 

0 

0  7 

30 

4.9 

10 

1.4 

40 

11  12 

20 

2.6 

45 

20. 

(Le  Chateher,  C,  R.  1897,  124.  1094  ) 

Insol.  in  acetone.    (Eidmann,  C   C   1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 
Insol   in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790.) 

Insol.   in  ethyl  acetate      (Naumann.   B. 

1910,  43.  314.) 

+8H2O.  (Le  Chateher,  Bull.  Soc.  1899, 
(3)  21.  35.) 

-f-16H20,  Effloresces  in  the  air,  slowly 
sol  m  cold  H20,  rapidly  in  hot  H20.  (Le 
Chateher,  C.  R.  1897,  124.  1092.) 

Li2H4(B03)2+14H20.  (Rcischle,  Z.  anorg. 
4.  166.) 

Li2B407  Deliquescent;  easily  sol.  in  H20. 
(Arfvedson,  A.  ch.  10.  82.) 

Sol.  in  acetone,  (Eidmann.  C.  C.  1899. 
II.  1014.) 

Insol.  in  acetone.  (Naumann.  B.  1904,  37. 
4329 ) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+5H20.  Insol.  in  alcohol.  (Filsinger, 
Arch.  Ph.  (3)  8.  198.) 
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Li20,  3B2O3+6H2O  Very  sol.  in  H20, 
insol  in  alcohol  (Filsmger  ) 

Li20,  4B2O3  Insol  m  H20  (Le  Chateher, 
Bull  Soc  1899,  (3)  21.  35.) 

+10H20  Sol  m  HA  insol.  in  alcohol. 
(Filsmger.) 

"Acid  lithium  borate"  is  less  sol  than  the 
tetraborate  (Gmehn ) 

Li2O,  5B2O,+10H20.  (Dukelski,  C.  A 
1908.  1089 

Magnesium  borate,  Mg(BO2)2. 

(Ditte,  C.  R.  77.  893.) 

+3H.O.    Mm.  Pinnoite 

+4H20      (Laurent,  A   ch    (2)  67.  215  ) 

+8HoO  Insol  in  cold  or  hot  H2O,  easily 
sol  in  HCl+Aq.  Decomp  by  cone  HC1 
•f  Aq  into  H3B03  and  MgCl2.  (Wohler.) 

MgB407+8H20     (Popp,  A.  Suppl  8. 1.) 

MgO,  3B203+8H2O  Very  slowly  sol.  in 
H20  (Rose,  A.  84.  221  ) 

Sol  in  75  pts  cold  H20.  (Rammelsberg. 
Pogg.  49.  445  ) 

2MgO,  B203,  Insol  in  H20,  but  sol.  in 
Na*C08+Aq.  (Guertler,  Z  anorg.  1904.40. 
236.) 

+H>0.  Very  si.  sol.  m  Vio  N  HCl+Aq 
(van't  Hoff,  B.  A  B.  1907,  658.) 

Mm.  Aschartie. 

3MgO,  B203  Insol  m  H20;  easily  sol.  in 
acids.  (Ebelmen,  A.  80.  208  ) 

Very  si.  sol  in  cold,  but  somewhat  decomp 
by  boiling  H20.  (Rammelsberg.) 

+9H2O.  Somewhat  sol  m  cold  H20. 
(Wohler,  Pogg  28.  525.) 

3MgO,  2B2O3  Sol.  in  warm  H2S04  or 
HN03-J-Aq  (Ditte,  C.  R  77.  893.) 

MgO,  6B203+18H20  =  Mg(B02)2,  10HB02 
+13H.O.  (Rammelsberg,  Pogg  49.  445.) 

3MgO,  4B203  SoL  in  hot  dil  acids,  insoL 
in  acetic  acid.  (Ditte,  C  R  77.  893.) 

5MgO,  2B2O3+1H,  and  3H20  Min. 
Sznbelyite.  Difficultly  sol.  in  HCl+Aq 

9MgO,  B203.    (Mallard,  C  R.  105.  260.) 

Magnesium  manganous  borate,  3Mg2B2Ofi, 

4Mn2B205+7H2O. 
Min  fiussexite.    Sol.  in  HCl+Aq 

Magnesium  potassium  borate,  KMg2BnOi9+ 
9H20. 

Mm.  Kahborite.  Insol  in  H20  (Feit, 
Ch  Z  1889,  13.  1188  ) 

2MgO,  2K20,  11B208+20H20.  (van't 
Hoff  and  Lichtenstem,  B.  A  B.  1904,  936.) 

Magnesium  sodium  borate,  Mg2B6On, 

Na2B407+30H20 

Efflorescent.  About  as  sol.  in  cold  H2O  as 
borax;  solution  separates  out  a  Mg  borate 
on  warming,  which  redissolves  on  cooling. 
Decomp.  by  boiling  H20.  (Rammelsberg.) 

Magnesium  strontium  borate,  3MgO,  3SrO, 

4B203. 

Easily  sol.  in  dil.  acids.  (Ditte,  C.  R.  77. 
895) 


Magnesium    borate    bromide,    2MgaB8Oi5, 

MgBr2  or  6MgO,  SB2O3,  MgBr2 
(Rousseau  and  Allaire,  C  R  1894, 119,  71  ) 

Magnesium  borate  chloride,  2Mg3B8Oi5, 
MgCl2. 

Min.  Boracite  Insol.  in  H20;  slowly  sol. 
in  acids  (Kraut ) 

Stassfurthite  Easily  sol  m  warm  acids. 
(Bischof.) 

Magnesium   borate   iodide,    6MgO,    8Bo03, 

Mgla. 
(Allaire,  C.  R  1898,  127.  556.) 

Magnesium    borate    phosphate,    Mg(BO2)«, 

2MgHP04+7H20 
Min.  Luneburgite 

Magnesium  borate  sulphate,  2Mg3B409, 
3MgS04+12H20. 

Min.  Magnesium  sulphobonte. 

Sol  in  mineral  acids  when  ground  (Nau- 
pert,  B.  1S93,  26.  874 ) 

Manganous  borate,  MnB407  (?). 
Insol   m  H20  (Berzelms),  very  si.  sol.  in 

H2O  (Thomas,  Am.  Ch.  J.  4.  358);  decomp. 

by  warm,  slowly  by  cold  H20     Sol.  in  MgSO  * 

+Aq  (Berzehus). 
+3H20.     (Endemann  and  Paisley,  Zeit. 

angew  Ch  1903,  16.  176 ) 

+5H20.    Ppt     (Endemann  and  Paisley.) 
Very  hydroscopic.     (Endemann.  Am    Ch. 

J.  1903,  29.  72.) 

3MnO,  B20,     (Mallard,  C  R.  105.  1260.) 
Not  attacked  by  H20.    Very  sol  in  acids. 

(Ouvrard,  C.  R.  1900,  130.  336.) 
3MnO,  2B2O3.    (Mallard.) 
MnH4(B03)2    Very  si.  sol.  in  H20 
Solubility  in  2%  Na2S04+Aq.    At  18.5°, 

0.77  g.  MnH4(B03)2  are  dissolved  per  litre; 

at  40°,  0.65  g.;  at  60°,  0.36  g  ;  at  80°,  0  12  g. 
Solubility  in  2%  NaCl+Aq     1  1  solution 

dissolves  1  31  g  salt  at  18  2°;  0.6  g.  at  59°; 

and  0  29  g.  at  80°. 
Solubility  in  2%  CaCl2+Aq     1 1.  CaCl2+ 

Aq  dissolves  2  91. g  salt  at  17.6°;  2.44  g.  at 

43.0°;  2.25  g.  at  61°;  and  1.35  g.  at  80°.  (Hart- 
ley and  Ramage,  Chem.  Soc.  63.  129  ) 

Manganous  borate  bromide,  6MnO,  SB2O3, 

MnBr2. 
(Rousseau  and  Allaire,  C.  R.  1894, 119. 73.) 

Manganous  borate  chloride,  6MnO,  8B2Os, 

MnCl2. 

(Rousseau  and  Allaire,  C,  R.  1894,  118. 
1257.) 

Molybdenum. borate,,  Mo02,  2B208  (?). 

Insol.  in  H20;  sol.  m  H3B08+Aq.  (Ber- 
zelius.) 


106 


BORATE,  MOLYBDENUM 


Molybdenum  borate,  Mo2O8,  B203. 

Precipitate.  Insol.  in  H20;  si.  sol  in  a 
solution  of  boric  acid.  (Berzehus.) 

See  Boromolybdic  Acid. 

Nickel  borate,  Ni(B02)2-{-2H20. 

Insol.  in  H20.  Easily  sol.  in  acids.  Easily 
sol.  in  warm  NH4Cl+Aq  (Rose.  Pogg.  88. 
299.) 

2NiO,  B203-hcH2O.  Easily  sol.  in  acids. 
(Rose.) 

3NiO,  2B203-f  5H2O.  Easily  sol.  in  acids. 
(Rose ) 

3NiO,B208.  Not  attacked  by  H20;  sol.  in 
acids.  (Ouvrard,  C.  R.  1900,  130*  337.) 

Nickel  borate  bromide,  6NiO,  8B203,  NiBr2. 
(Rousseau,  C.  R.  1894,  119.  73 ) 

Nickel  borate  chloride,  6MO,8B203,NiCl2. 
(Rousseau,  C.  R.  1894,  118.  1257.) 

Potassium  borates. 

Solubility  of  B203  in  K20  +Aq  at  30°. 


Solution  contains 

Solid  phase 

%bywt.K2O 

%bywt.BsO 

47  50 

KOH,  2H20 

46  45 

072 

tc 

46  36 

0  91 

K2O,  B208,  2.5H20 

40  51 

1  25 

tt 

36  82 

1  80 

(t 

36  72 

1  85 

a 

32  74 

3  51 

it 

29.63 

6  98 

tc 

26.89 

12  12 

11 

24  84 

17  63 

11 

23  30 

18.19 

K2O,  2B203,  4H20 

16  21 

13  10 

u 

11.78 

9.82 

tt 

9.18 

8.00 

tl 

6  22 

9  13 

ft 

7.79 

13  20 

ce 

7  73 

13  37 

K2O.  2B203,  4H20+ 

K26,  5B2O3,  8H20 

7.81 

13  28 

u 

7.67 

13  19 

a 

7  71 

13  21 

K2O,  5B203,  8H20 

7  63 

13  28 

u 

3  42 

7  59 

ii 

1  80 

4  15 

tt 

0  80 

3  05 

tt 

0  51 

3  19 

ti 

0  33 

4  58 

K.,0,  5B208,  8H20+ 
B(OH), 

0.38 

4.51 

tt 

0  31 

4  46 

te 

0  28 

4  36 

B(OH)8 

3  54 

It 

At  30°  only  the  three  potassium  borates 
K2O,  B2OS+2.5H20;  K20,  2B208-f4H20  and 
K2O?  5B203-f  8H2O  exist  in  stable  form. 
(Dukelski,  Z.  anorg.  1906,  50.  42.) 


Potassium  inelaborate,  KBO2. 

Sol.  in  small  amount  of  H20.  (Berzelius, 
Pogg  34.  568 ) 

4-l^H20.  Only  stabile  hydrate.  (Dukel- 
ski, Z.  anorg.  1906,  60.  42.) 

+  1^H20.  (Atterberg,  Bull.  Soc  (2)  22. 
350.) 

Potassium  teZraborate,  K2B40:. 

Very  sol.  in  H2O 

+4H20.  (Atterberg,  Bull.  Soc.  (2)  22. 
350) 

Only  stabile  hydrate.     (Dukelski,  I.  d.) 

+ 5H20.  Very  sol.  in  H20;  more  sol.  than 
K2B6Oio  or  K2Bi2Oi9. 

4-6H20.    (Atterberg,  I  c  ) 

Potassium     Aescaborate,     K2B6Oio+5,     and 

8H20. 

Easily  sol.  in  H20. 
Does  not  exist.    (Dukelski,  L  c.) 

Potassium  deMborate,  K2BioOi6+8H2O. 
Sol.  in  H20.     (Rammelsberg ) 
Only  hydrate     (Dukelski ) 

Potassium  dodekdboiSLte,  K2B12019+10H20. 

SI.  sol.  in  cold,  very  sol  in  hot  B^O. 
(Laurent,  A.  ch.  67.  215  ) 

=K2BioOie.    (Rammelsberg) 

Does  not  exist.     (Dukelski ) 

Potassium  borate  fluoride,  KB02,  KF. 

Sol.  in  H20.  (Schiff  and  Sestini,  A.  228. 
72.) 

KB02,  2KF.  Sol.  in  little,  decomp.  by 
much  H20.  Insol.  in  H20.  (Schiff  and  Ses- 
tini, A.  228.  72 ) 

Rubidium  borate,  Rb2B4O7. 
Anhydrous.    (Reischle,  Z.  anorg.  4.  166.) 
-f  6H20.    Not  deliquescent  or  efflorescent. 

Sol.  in  H2O.    (Reissig,  A.  127.  33.) 

Samarium  borate,  SmB08. 

Insol.  in  H2O;  sol.  in  HCl+Aq.  (Cleve, 
Bull.  Soc.  (2)  43.  1670  ) 

Scandium  borate,  ScB03. 

Sol.  in  dil.  acids.  (Crookes,  Phil.  Trans. 
1910,  210.  A.  364  ) 

Silver  borate,  AgB02. 

SI.  sol.  in  H20.  By  washing  with  H20  the 
boric  acid  is  dissolved  out.  (Rose,  Pharm. 
Centralbl.  1853.  205.) 

Sol.  with  decomp.  in  Na&Os-fAq  (Her- 
schel);  sol.  in  NH4N03+Aq  if  pptd.  cold. 

1 1.  H20  dissolves  ca.  6  x  10-2  gram-atoms 
at  25°.  (Abegg  and  Cox,  Z.  phys.  Ch.  1903, 

Insol.  in  ethyl  acetate.     (Naumann,   B. 
1910,  43.  314.) 
3Ag20,  4B203.    (Rose,  Z.  c.) 
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Sodium  borates. 

+8H20.    (Atterberg) 

Solubility  of  B2O3  m  Na2O+Aq  at  30°. 

+4H2O  and  +8H2O  are  the  only 

hydrates 

Solution  contains 

formed.    (Dukelski.) 
System  Na20,  B2O3,  H2O  at  60°  mvesti- 

%  by  wt 

%  by  wt. 

Solid  phase 

fated  by  Sborgi     (Real.  Ac.  Line. 

1915,  (5) 

Na2O 

B^Od 

4.  1,  443.) 

42  00 
40  85 

2.7i 

NaOH,  H20 

Sodium  tefraborate,  Na2B407  (Borax). 

41  37 

5  10 

( 

100  g.  H2O  dissolve  af 

38  85 
34  44 

5  55 
3  73 

Na20,  B2O3,  4H20 

5°    10°    21  5°  30°   37  5° 
1316     2839     5.6g.  anhydrous  salt. 

29  39 

2  51 

1 

45°  50°  54°  55°   56°   57° 

28  61 

O7   7ft 

2  38 

2AA 

1 

8  1  10.5  13.3  14  2  15  0  16  0  g  anhydrous  salt. 

£{     t  o 

26  13 

4*t 

2.75 

tt 

(Horn  and  van  Wagener,  Am.  Ch 

O/\      <•>  A  '"  \ 

J  1903, 

25  08 

f)Q    QQ 

2  98 

3  8*^ 

" 

30.  34/.) 
Insol.   m   ethyl  acetate.     (Naumann,    B. 

16  61 
21  58 

20.58 
18  31 

1  f\    $9 

13  69 
4  63 

4.69 
4  97 
601 

n 

Na2O,  B203,  4H20  + 
Na2O,  B203,  8H20 
Na2O,  B2ps,  8H20 

n 

1910,  43.  314.) 
Sol,  in  amyl  alcohol  in  the  presence  of  meta- 
arsenious  acid  and  excess  of  H8BOs     (Auer- 
bach,  Z.  anorg.  1903,  37.  358.) 
+4H20. 
+5H2O. 

lo  oZ 
13  25 

<£JL 

8  18 

it 

100  g  H2O  dissolve  at: 

12  39 

9  12 

it 

65°   70°    80°     90°    100° 

8.85 

10.49 

Na2O,  2B2O3,  10H2O 

22.0  24.4  31.4  40.8    52.3  g.  anhydrous  salt. 

5  81 

6  94 

(Horn  and  van  Wagener,  Am  Ch 

J  1903, 

4.00 

4  76 

« 

30.  347  ) 

1  88 

2  41 

» 

-f  6H2O.    Grows  opaque  m  the  air. 

(Bechi, 

1  38 

5  16 

(t 

Sill.  Am.  J.  (2)  17.  129.) 

1  84 

7  36 

tt 

-1-10H20.    Only  stabile  hydrate. 

(Dukel- 

2  02 

7.79 

ti 

ski,  Z.  anorg  50.  30.)    Efflorescent  on  surface 

2  40 

9  48 

« 

in  dry  air.    Not  efflorescent  when  free  from 

4  08 

17  20 

Na20,  2B203,  10H20 

Na2C03.    (Sims.) 

+Na2O,  5B2O3, 

lOHoO 

Sol   in  12  pts   cold,  and  2  pts  hot  HaO. 

Sat   cold 

3.79 

15  84 

Na2O,  5B203,  10H20 

NasB^Or+Aq  contains  9.23%,  and  sat  hot 
Aq  contains  33  33%  NajB407.    (Gmelin  ) 

Na.sBi07+ 

3  47 

13  30 

tl 

Sol   in  20  pts   cold,  and  6  pts  boiling  HaO.    (Wal- 

1  99 

1.86 
1  81 
0  64 

12.14 
11  84 

11.78 
11  18 
6  11 

Na2O,  5B2O3,  10H2O 
+B(OH)3 
B(OH), 

a 

lerms  ) 
Sol.  in  15  pts.  HsO  at  18  75°     (Abl  ) 
100  pts.  HaO  at  15  5°  dissolve  5  pts  ;  at  65°,  40  pts.; 
at  100°,  166  pts  NasB^y+lOHaO.    (Ure's  Dictionary  ) 
100  pts  sat  Na2B40?  +Aq  at  105  5°  contain  52  5  pts. 
NaaB4O7,  or  100  pts.  HeO  dissolve  110  54  pts  NaaB4O7, 
or  1  pt.  NaaB4O7  is  sol   in  0.9047  pt.  HaO  at  105  5° 
(Griffith,  Quar.  J.  Sci  18.  90  ) 

*       ..    . 

3.54 

(t 

At  30°,  only  the  four  sodium  borates  NaaO, 
B203+4H20;    Na20,    B203+8H20;    Na2O, 
2B2O3+10H20;   and   Na20,   5B208+10H20 
exist  as  stable  phases. 

Solubility  in  100  pts.  H20  at 

:°. 

p.            Pfcs                   pfH 

t°     XT    I?VN     NaaB4O?        t°      vr^Vv 
rsasUdU?    -l-lOHaO                 JNa2*>4U" 

Pts. 
+aiOHa6 

(Dukelski,  Z.  anorg.  1906,  60.  46.) 

0        1  49       2  83        60     18  09 

40  43 

10        2.42       4.65        70     24  22 

57  85 

Sodium  wetaborate,  NaB02. 

20       4  05       7  88        80     31  17 

76.19 

Anhydrous.   Easily  sol.  in  H2O,  with  evolu- 
tion of  heat. 

30        6  00     11  90        90     40  14 
40        8  79     17  90      100     55  16 

116'  66 
201  43 

+H20.    Easily  sol.  in  H2O.    (Benedikt.) 
_I_OTT  r\      T?««:Ur  «yvi    ,*«  TT  n       na/msuKL-* 

50      12.93     27  41 

B.  7.  703.) 

+3H20.    Easily  sol.  in  H2O.    (Berzelius.) 
+4H20.    SI.  efflorescent.    Sol.  in  hot,  less 

sol.  in  cold  H2O.    Melts  at  57°  in  its  crystal 

H2O.    (Dukelski,  Z.  anorg.  60.  42.) 

+4J^H20.    (Atterberg,  Z  anorg.  1906,  48. 

370.) 

(Atterberg.) 


(Poggiale,  A.  ch.  (3)  8.  46.) 

100  pts.  H20  dissolve  1.4  pts.  Na2B4O7  at 
0°,  and  55.3  pts.  at  100°.  (Mulder.) 

Na2B4O7+Aq  sat.  at  15°  has  sp.  gr.= 
1.0199,  and  contains  3.926  pts  Na2B4O7  to 
100  pts.  H20.  (Michel  and  Krafft,  A.  ch.  (3) 
41.  471.) 
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NaoBiO7-fAq  sat    at   17°   has  sp.   gr 
1  020S     uStolba,  J.  pi   97.  503  ) 

Sp.  gr  of  Na2B407-K\q  at  15° 


JL- 

*X 

xS 

c 

5*. 

r-^p£ 

J^S 

Sp  gr 

^ 

S^pEtt 

HP  g» 

£ 

£  + 

* 

2  + 

1 

0  52 

1  0049 

4 

2  11 

1  0199 

2 

1  06 

1  0099 

5 

2  64 

1  0249 

3 

1  59 

1  0149 

6 

3  17 

1  0299 

(Gerlach,  Z  anal  28.  473  ) 


=  1032 


Sp  ^r  of  Na2B4O7-hAq  sat  at  15° 
(Geilach  ) 

Sat  NajB4O7+Aq  boils  at  105  5°,  and  con- 
tains 1105  pts  Na2B4O7  to  100  pts  H20 
(Griffith.) 

Sat  Na2B4O7-}-Aq  forms  a  crust  at  103°, 
and  contains  60  14  pts  NasB407  to  100  pts 
H2O;  highest  temp  observed,  1043°  (Ger- 
lach, Z.  anal  26.  427  ) 

B  -pt.  of  Na2BiO7-f-Aq  containing  pts 
Na2B407  to  100  pts  H20 


R-pt 

Pts 
NaaBiOr 

B.-pt 

Pts 
Na-BiO: 

100  5° 
101  0 
101  5 
102  0 
102  5 

8  64 
17  2 

26  5 
37  5 
48  5 

103  0° 
103  5 
104  0 
104  5 
104  6 

61  2 
75  4 
90  8 
109  0 
112  3 

(Gerlach,  Z.  anal  26.  452  ) 

M.-pt  of  Na2B4O7-f  10H20  is  75  5°.  (Til- 
den,  Chem  Soc  45.  407  ) 

Insol  in  alcohol 

100  g  alcohol  (0  941  sp  gr )  dissolve  2  48  g. 
at  15  5°  (U.  S  P.) 

Sol  in  alcoholic  solution  of  NaC2H302. 
(Stromeyer ) 

Sol  in  147  pts.  glycerine  of  1.225  sp  gr 
(Vogel) 

Sol.  in  1  pt  glycerine.  (Schultze,  Arch. 
Pharm.  (3)  6.  149  ) 

100  g  glycerine  dissolve  60.3  g.  at  15.5° 
(U  S.P) 

Mm  Tincal. 

Sodium  borate,  Na2B8O13+10H20. 

Sol  in  5-6  pts.  cold  H2O.  (Bolley,  A.  68. 
122  J  Perhaps  sodium  hydrogen  tetraborate 
NaHB407+4MH20. 

Na2BioOi6+10H2O.  Decomp.  by  H20. 
(Atterberg,  Z.  anorg.  48.  370.) 

Stabile.    (Dukelski,  Z  anorg.  50.  42.) 

-H1H20.    (Laurent,  C.  R.  29.  5.) 

Sodium  borate  fluoride,  NaB02,  3NaF-f 
4H20 

Sol.  in  H2O. 

Basarow  (B.  7.  112)  considers  this  salt  to 
be  a  mixture. 


Na2B4O7,  12NaF+22H20  Can  be  sep- 
arated into  its  constituents  by  HjO.  (Ber- 
zelius,  Berz.  J  B  23.  96  ) 

Strontium  borate,  Sr(BO2)2 

(Ditte,  C  R  77.  788  ) 

Easily  hydrated  by  H2O  forming  SrO,  B2OS 
-h2H20.  Very  sol  in  dil  acetic  acid.  (Ouv- 
rard,  C.  R  1906,  142.  282  ) 

Insol  in  acetone  (Naumann,  B  1904,  37. 
4329.) 

+2H20.    (Ouvrard,  I.  c.) 

+4H2O     (Ouvrard,  I.  c  ) 

-f  5H20  1  1.  H20  dissolves  2.3  g  at  10° 
(Ditte,  A.  ch.  1883  (5)  30.  253  ) 

SrB407  Insol.  in  H20,  sol.  in  dil.  aqids. 
(Guertler,  Z  anorg,  1904,  40.  243  ) 

+4H2O  Sol  in  130  pts  boiling  H2O.  100 
pts.  H2O  at  100°  dissolve  7  7  pts  (lire's  Diet.) 
Easily  sol  in  cold  NH4  salts -|-Aq.  sol.  in  cold 
HNOsH-Aq 

2SrO,B203  Easily  decomp  by  H2O  form- 
ing B203,  SrO,  4H20.  Very  sol  in  acids 
(Ouvrard,  C.  R.  1906,  142.  282  ) 

3SrO,  B203.  Less  easily  attacked  by  H20 
than  Ca  comp.  Very  sol.  in  mineral  acids 
SI.  attacked  by  dil  acetic  acid.  (Ouvrard, 
C.  R  1901,  132.  258.) 

SrB6Oio  Very  si.  sol.  in  H20;  sol  in  acids. 
(Laurent ) 

SrB803i+7H20     Ppt.    (Laurent) 

+  12H20.     (Ditte) 

SrsB4Oq.  Sol  m  cold  mineral  acids  and 
acetic  acid  (Ditte,  C  R.  77.  785  ) 

2SrO,  3B208.  Easily  sol  m  acids.  (Ditte, 
I.e.) 

Strontium    borate    bromide,    3SrO,    5B2O3, 
SrBr2. 

As  the  chloride  (Ouvrard,  C.  R.  1906, 
142,  283.) 

Strontium    borate    chloride,    3SrO,    5B2O3, 

SrCl2. 

SI  attacked  by  cold  H20.  not  attacked  by 
dilute  acetic  acid.  (Ouvrard,  C.  R.  1906, 142, 

282.) 

Thallous  borate,  TlB02+JiK20 

Decomp.  in  the  air.  (Buchtala,  J.  pr.  1913, 
(2)88.784) 

T12B2D7.     (Buchtala.) 

T12B407  Ppt.  Sol  in  boiling  H20;  insol. 
i  n  cold  dil.  H2S04+Aq.  (Crookes  ) 

+2H2O.  (Buchtala,  J.  pr  1913  (2)  88. 
774.) 

Tl2B6Oio+3H20      (Buchtala.) 

T12B8018+4H2O.     (Buchtala.) 

Tl2Bio016+SH20.     (Buchtala.) 

Tl2B12Oi9+7H20.     (Buchtala.) 

Thorium  borate  (?). 

Precipitate  Insol.  in  H20  and  HsBOs-J- 
Aq.  (Berzehus.) 

Tin  (stannous)  borate  (?). 
Ppt,    (Wenzel.) 
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Divanadyl  borate. 

Insol  in  H2O;  sol  in  H3B03+Aq.  (Ber- 
zehus ) 

Ytterbium  borate,  YbB03. 

Insol  in  cone.  HC1,  sol.  in  HF.  (Cleve,  2 
anorg.  1902,  32.  148  ) 

Yttrium  borate. 
Precipitate.    (Berlin,  Pogg.  43.  105  ) 

Zinc  borate,  3ZnO,  2B203. 

(Mallard,  C.  R.  105.  1260.) 

Decomp.  by  H2O;  very  sol  in  dil  acids 
(Ouvrard,  C.  R  1900,  130.  336  ) 

ZnO,  2B2O3+4H2O  Sol.  in  H2O  with 
decomp.  (Ditte,  A.  ch.  1883,  (5)  30.  256  ) 

3ZnO,  4B203+H20.  Ppt.  (Holdermann, 
Arch  Pharm  1904,  242.  567.) 

ZnO,  4B203-|-10H2O.  (Ditte,  A.  ch.  1883, 
(5)  30.  256 ) 

9ZnO,  4B203+9H2O.  SI.  sol.  in  H3B03 
+Aq  (Rose,  Pogg.  88,  299.) 

3ZnO,  B203.  Insol.  in  mineral  acids,  (le 
Chatelier,  C.  R.  113.  1034 ) 

Zinc  borate  ammonia,  ZnB4O7,  4NH3+6H20. 
Easily  sol.  in  NH4OH,  HC2H3O2,  H2SO4, 
HC1,   and  HN03+Aq      (Buchner,  A.  161. 
234.) 

Zinc  borate  bromide,  6ZnO,  8B203,  ZnBr2. 
(Rousseau  and  Allaire,  C.  R.  116.  1446.) 

Zinc  borate  chloride,  6ZnO,8B2O3)ZnCl2. 

Insol.  in  HC1  (Rousseau,  C.  R.  1894, 118. 
1256.) 

Zinc  borate  iodide,  6ZnO,  8B203,  ZnI2. 
(Allaire,  C.  R.  1898,  127.  556.) 

Zirconium  borate,  (?). 
Insol.  in  H20. 

Perboric  acid. 
See  Perboric  Acid. 

Boiic  phosphoric  acid. 
See  Phosphoboric  acid. 

Boric  tungstic  acid. 
See  Borotungstic  acid. 

Boric  acid  sulphur  Inoxide. 
See  Borosulphuric  acid. 

Borimide,  B2(NH)S. 

Decomp.  by  H20;  insol.  in  all  indifferent 
solvents;  sol.  in  liquid  NH8-hS  to  form  a  dark 
blue  solution.  (Stock,  B.  1901,  34.  3044.) 

Borimide  hydrochloride,  B2(NH)3,3HC1. 

Decomp.  by  H2O;  insol.  in  all  ordinary  or- 
ganic solvents.  (Stock,  B.  1901,  34.  3045.) 


Borofluorhydric  acid,  HBF4. 
See  Fluoboric  acid. 

Boiofluorides. 
See  Fluoborides. 

Boromolybdic  acid. 

Sol.  in  H20.    Decomp.  by  alcohol 
zehus ) 


(Bor- 


Boron,  B. 

(a)  Amorphous  Somewhat  sol.  in  pure 
H20,  when  not  ignited.  Salts  and  acids  sep- 
arate it  out  of  aqueous  solution.  Upon  evap- 
oration of  H2O  solution  a  crust  is  formed, 
which  is  only  partially  sol  in  H20  (Ber- 
zehus,  Pogg.  2.  113.)  Decomp.  by  hot  H2SO4 
and  cold  moderately  cone.  HNO^+Aq. 
Strongly  ignited  amorphous  B  is  much  less 
easily  attacked  by  reagents  than  freshly  pptd  , 
and  is  insol.  in  H20.  (Berzehus.)  Insol  in 
caustic  alkalies +Aq ,  also  in  alcohol  and  ether 

Above  boron  was  very  impure.  (Moissan, 
C.  R.  114.  392.) 

Pure  B  is  not  attacked  by  acids,  but  has  a 
strong  reducing  action  on  KMnO4+Aq,  FeCL 
+Aq,  etc.  (Moissan,  C.  R  114.  617.) 

Does  not  melt  at  1500°.  Readily  sol  in 
cone,  acids,  as  H2S04,  HN03,  H3PO4;  very  si. 
sol.  in  hydracids;  decomp  H2O  at  red  heat. 
(Moissan,  A  ch  1895,  (7)  6.  313-14  ) 

Insol.  in  liquid  NH3  (Gore,  Am.  Ch  J. 
1898,  20.  827.) 

(6)  Crystallized.  1.  Insol  in  H20,  HC1.  or 
KOH + Aq  Very  slightly  and  slowly  at  tacked 
by  boiling  cone.  H2S04.  Gradually  sol  m  hot 
cone.  HNO3.  Formula  is  A12B24  (Hampe, 
A.  183.  75  ) 

2.  Very  slightly  attacked  by  cone.  HC1  or 
H2S04;  slowly  but  completely  sol.  in  cone* 
HNO3;  insol.  in  KOH+Aq  Formula  is 
C2A13B48  (Hampe.) 

C2A13B44  Crystalline.  Insol.  in  a  solution 
of  Cr03  in  H2S04.  Insol.  in  hot  cone.  HCI 
and  H2S04.  Sol.  in  hot  cone  HNO3  (Biltz, 
B/1910,  43.  303.) 

Boron  inbromide,  BBr3. 

Sol.  in  H2O  or  alcohol  with  decomp. 
(Nicktes,  C.  R.  60.  800.) 

Boron  phosphorus  bromide,  BBr3,  PBr3. 

Decomp.  by  H20. 

Sol.  in  CS2,  and  CHC18.  Decomp.  by  al- 
cohol, ether,  etc.  (Tanble,  C.  R.  116.  1521.) 

BBr3.  PBr5.  SI.  soL  in  cold,  easily  in  hot 
CS2.  (Tarible.) 

Boron  bromide  ammonia,  BBr3j  4NH9. 

Decomp  by  H20  and  alkalies.  (Besson,  C. 
R.  114.  542.) 

Boron  bromide  phosphine,  BBr3,  PH3. 

Violently  decomp.  by  H2O.  (Besson,  C.  Rfc 
113.  78.) 
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Boron  bromide  phosphorus  fnchloride, 

2BBr3,PCl8. 

Decomp.  by  H20.  Sol  in  BBr3,  PC1S,  CS2> 
and  CHClj.  Insol.  in  petroleum  ether. 
(Tarible,  C.  R.  1901,  132.  84 ) 

Boron    bromide    phosphorus    pentacbloride. 

2BBra>PCl5. 

Sol   in  BBr3  and  CS2;  decomp.  by  H2O; 

insol    m  light  petroleum      (Tanble,  C.  R. 

1901,  132.  85.) 

Boron  bromide  phosphorus  diiodide,  2BBr8, 

Sol.  in  BBr3,  CS2,  CHC13,  insol.  in  light 
petroleum;  decomp.  by  H20.  (Tarible,  C.  R. 
1901,  132.  205 ) 

Boron  bromide  phosphoryl  chloride,  BBr3, 
POC13. 

Very  easily  decomp.  (Oddo  and  Tealdi, 
Gazz.  ch  it  1903,  33.  (2)  431.) 

Boron  bromoiodide,  BBr2I. 

Decomp.  violently  by  H20.  (Besson,  C.  R. 
112.  100.) 

BBrlo     (Besson,  C.  R.  112.  100.) 

Boron  bromosulpbide,  B2S3,BBr3. 

Decomp.  by  H20.  (Stock,  B.  1901,  34. 
3040.) 

Boron  carbide,  B6C. 

Very  stable;  insol  in  HF  and  in  HN03; 
sol.  in  KOH  at  red  heat.  (Moissan,  Bull. 
Soc  1894,  (3)  11.  1101.) 

Insol  in  acids;  sol  in  fused  alkali.  (Mois- 
san, C.  R.  1894,  118.  559.) 

BC  or  B2C2.  Insol.  in  all  the  usual  solvents. 
(Mullhauser,  Z.  anorg.  5.  92  ) 

Boron  bichloride,  BC18. 

Rapidly  absorbed  by  H20  and  alcohol  with 
decomposition. 

Boron  nitrosyl  chloride,  BC13,  NOC1. 

Decomp.  violently  by  H20.  (Geuther/ J. 
pr.  (2)  8.  854.) 

Boron  phosphoryl  chloride,  BC13,  POC13. 

Decomp  immediately  by  H20.  (Gustav- 
son,  Zeit.  Chem.  1870.  521.) 

Boron  chloride  ammonia,  2BC13,  3NH3. 

Decomp.  by  H20.  (Berzelius,  Pogg.  2. 
147.) 

Boron  chloride  phosphine,  BC13,  PH3. 

Decomp.  by  H20.  (Besson,  C.  R.  110. 
516.) 

Boron  chlorosulphide,  iB2S3,BC!3. 

Decomp.  by  H20.  (Stock,  B.  1901,  34. 
3040.) 

Boron  frifluoride,  BF3. 
H20  absorbs  700  vols.  BF3  gas  to  form  a 


liquid  of  1.77  sp  gr.  On  boiling,  Vs  of  the  BF3 
is  given  off,  and  a  residue  boiling  at  165-200°, 
with  composition  BF3+2H20  or  HBOo-f 
3HF,  is  left.  (J.  Davy,  A  ch.  86.  178.) 

1  com.  H20  absorbs  at  0°  and  762  mm  pres- 
sure 1  057  ccm,  BF3 

1  vol  cone.  H2SO4  of  1  85  sp.  gr.  absorbs 
50  vols  BF3 

Absorbed  by  alcohol  with  decomp 

Cold  oil  of  turpentine  absorbs  68%  of 
BF3 

Boron   fluoride    ammonia,   BF3,NH3,    BF3, 

2NH3,  and  BF3,  3NH3. 
Decomp.  by  H20. 

Boron  fluoride  cyanhydric  acid,  BF3,  HCN 
Very  unstable.    (Patem,  C  R.  113.  85.) 

Boron  fluoride  phosphine,  2BF3,  PH3 

Very  unstable  at  ordinary  temp.  Decomp. 
by  H2O.  (Besson,  C.  R.  110.  80.) 

Boron  hydride,  BH3. 

Not  obtained  free  from  H.  SI  sol.  in  H«,0. 
(Jones,  Chem.  Soc.  35.  41 ) 

See  CycloZnborene. 

BAo.    B  -pt.  16-17°  at  760  mm. 

Very  unstable.  Takes  fire  spontaneously 
in  the  air. 

Decomp.  by  H20,  dil.  HC1,  and  oxidized 
by  cone.  HN03  with  explosive  violence 

Absorbed  by  NaOH-f-Aq 

Decomp.  by  alcohol.  Sol  in  dry  benzene. 
(Stock,  B.  1912,  46.  3562.) 

B6Hi2.  B.-pt.  100°  at  atmospheric  pressure. 
Decomp.  by  H20.  With  aqueous  alkalies, 
hydrogen  is  evolved.  (Stock,  B.  1912,  45. 
3565.) 

BgH.  Insol.  in  HC1  Sol.  in  aqua  regia  and 
Br2+Aq.  (Winkler,  B.  1890,  23.  778  ) 

B10H14.  M.-pt.  99.5°;  not  attacked  by  cold 
or  boiling  H20.  Sol.  in  dil.  NaOH+Aq 
Sol.  in  alcohol,  ether,  benzene,  and  CS2. 
(Stock,  B.  1913,  46.  3360  ) 

Boron  iodide,  BI3. 

Very  hygroscopic,  and  instantly  decomp, 
by  H20  or  alcohol.  Very  sol  in  CS2,  CC14. 
CeHe;  less  sol.  in  PC13,  AsCl3,  and  a  great 
many  organic  liquids.  (Moissan,  C.  R.  112. 

Boron  iodide  ammonia,  BI3,  5NH3. 

Decomp.  by  H20.  (Besson,  C.  R.  114. 
542.) 

Boron  iodophosphide,  BI2P. 

Very  hygroscopic;  decomp.  by  H20.  Not 
attacked  by  cold  cone.  H2S04,  even  if  fuming, 
but  on  heating  decomposition  takes  place. 
Very  si.  sol.  in  CS2.  Insol.  in  benzene,  PCk 
or  CC14.  (Moissan,  C.  R.  113.  624.) 

BIP.  Less  hygroscopic  than  BI2P.  but 
otherwise  the  properties  are  similar.  (Mois- 
san.) 
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Boron  nitride,  BN. 

Insol.  in  H2O,  cone.  HNO3,  cone  HC1+ 
Aq,  or  cone  solutions  of  alkalies. 

Decomp  by  hot  cone.  H2SO4  or  HF. 
(Wohler,  A  74.  70.) 

Boron  Znoxide,  B2O3. 

Dekquescent.  Sol  in  H2O  with  a  large  in- 
crease m  temp.  (Ditte,  C.  R.  85.  1069.) 

1  pt  dissolves — 

at    18.75°  in  47.01  pts.  H20. 


i    25° 

27.75 

i    375° 

18.73 

'    50° 

15.13 

'    625° 

9.29 

•    75° 

7.28 

fc    87.5° 

558 

'100° 

4.74 

Or  100  pts.  H20  dissolve— 

at    18.75°    2  13  pts,  B203. 

25°         3.60 

37.5°       4.24 

50°         6.61 

62.5°     10.76 

75°        13.73 

87.5°     17.92 
100°       21.09 
(Brandes  and  Firnhaber,  Arch.  Pharm.  7.  50.) 


1  litre  H20  dissolves  — 
at      0' 

"  12 

"  20 

"  40 

"  62 

"  80 

"  102 


11.00  g.  B208. 
16.50  " 

22.49  ' 
39.50 ' 

64.50  ' 
95.00 

16450 


(Ditte,  C.  R.  85.  1069.) 

Sat.  H20  solution  boils  at  100°.  (Brandes 
and  Firnhaber.) 

Sat.  H20  solution  boils  at  103.3°.  (Grif- 
fiths, Quar.  J.  Sci.  18.  90.) 

Sol.  in  acetic  acid,  hot  cone.  HCl+Aq, 
HN03,  and  H2S04.  From  the  three  latter  it 
separates  on  cooling  or  dilution  with  H2O. 

Solubility  in  Na2O+Aq  at  30. 

See  Borates,  sodium. 

Solubility  in  K20+Aq  at  30°. 

See  Borates,  potassium. 

Insol.  in  hot  glacial  acetic  acid.  (Holt, 
Chem.  Soc  1911,  100.  (2)  720  ) 

Insol.  in  alcohol.    (Graham.) 

Sol.  in  alcohol.    (Berzelius,  Ebelmen.) 

Sol.  in  oils. 

See  also  Boric  acid. 

Boron  frmride  potassium  fluoride,  B2O8,  2KF. 
Gradually  sol.  in  H20.    Decomp.  by  much 
H20.    InsoL  in  alcohol.    (Schiff  and  Sestini, 
A.  228.  82.) 

Boron  oxychloride,  BOC1. 
(Gustavson,  Zeit.  Chem.  1870.  521.) 
BOC18.    Slowly  decomp.  by  H20.    (Coun- 

cler,  J.  pr.  (2)  18.  399.) 


Oxychlorides  of  either  the  above  formulae 
do  not  exist;  the  true  formula  for  boron  oxy- 
chloride is  BsOnCls.  (Lorenz,  A.  247.  226  ) 

Boron  phosphide,  BP. 

Insol.  in  H20  Sol.  in  cone,  boiling  alkalies 
H-  Aq  with  decomp.  Decomp,  by  HNOs  +  Aq 
(Besson,  C.  R.  113.  78.)  ^ 

Insol.  in  PCI,,  AsCl3,  SbCl3,  CC14,  and  in 
fact  in  all  known  solvents. 

Not  attacked  by  boiling  H20,  C9nc.  HC1,  or 
HI+Aq  Sol  m  cone.  HN03  with  decomp. 
on  heating.  Not  attacked  by  cold  H2SO4. 
(Moissan,  C.  R.  113.  726.) 

BSP3  Not  attacked  by  boiling  cone.  HNOs 
+Aq.  Insol.  in  all  solvents.  (Moissan.) 

Boron  phosphoiodide. 
See  Boron  iodophosphide. 

Boron  selenide,  B2Se3 

Violently  decomp.  by  H2O.  (Sabatier,  C. 
R.  112.  1000.) 

Boron  fnsulphide,  B2S3. 

Decomp.  with  violence  with  H20.  Com- 
bines with  alcohol  and  ether.  (Fremy,  A.  ch. 
(3)  38.  312.) 

Insol.  in  most  solvents,  but  si.  sol.  in  PCls 
without  decomp.;  more  sol.  in  SC12,  but  does 
not  crystallize^rom  the  solution.  (Moissan, 
C.  R.  115.  203.) 

Boron  bisulphide  ammonia,  B2S3,6NH8. 
Ppt.    (Stock,  B.  1901,  34.  3042.) 

Boron  pewtasulphide, 


Decomp.  by  H20  and  alcohol.  (Moissan, 
C.  R.  115.  271  ) 

Borosulphuric  acid,  BOHS04+SOs. 

Decomp.  by  H20.  (Schultz-SeUac,  B.  4. 
12.) 

B(HS04)s.  Very  deliquescent.  Easily  sol. 
in  fuming  H2S04.  (D'Arcy,  Chem.  Soc.  65. 
155.) 

SO2(O.BO)2.  Hydroscopic.  Deliquescent. 
Sol.  in  H2O  with  decomp.  Decomp.  by  cold 
alcohols.  (Pictet,  Bull.  Soc.  1908,  (4)  3.  1121.) 

(SOs)2B2O3.  Hydroscopic.  Deliquescent. 
Sol/  in  H2O  with  decomp.  Decomp.  by  cold 
alcohols.  (Pictet,  Bull.  Soc.  1908,  (4)  3.  1121.) 


Borononotungstic      acid,         42932 
22H20=9W08,  B203,  2H2O+22H20. 
Sol.  in  less  than  V»  pt.  H20,  and  as  easily 
sol.  in  alcohol  and  ether.    Sp.  gr.  of  aqueous 
solution  is  somewhat  under  3.    (Klein,  A.  ch. 
(5)  28,  370.) 

Aluminum  borononotungstate,  A14( 

+65H20. 
Extremely  sol.  in  H20.    (Klein.) 

Ammonium  -  ,  (NEU 
Quickly  effloresces.    (Klein.) 
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Barium    borowowotungstate.     Ba2B2W9O32+ 

19H20 

Sol  in  4  pts.  cold,  and  less  than  1A  pt.  hot 
H20.    (Klein.) 

Cadmium  -  ,  CdjBaW9Ow+18H«0 

Deliquescent. 

100  pts.  of  salt  dissolve  in  less  than  8  pts 
H20  at  19°  Sp  gr  of  solution  is  328 
(Klein.) 

Sp.  gr.  of  sat.  solution  at  15  6°/4°  =  3  2887 
at  162°/4°=32868.  (Kahlbaum,  Z  anorg 
1902,  29.  229  ) 

Calcium  -  ,  Ca2B2Wq032+15H2O 

Sol,  in  Vio  pt  H2O.  Solution  has  sp  gr.  = 
3.10.  (Klein) 


Cerium  --  ,  Ce^ 
Very  sol.  in  H20  ,  sp  gr  .  of  solution  is  over  3 

Chromium  -  ,  Cr4(B2W9O32)3+74H20 

Very  sol.  in  H2O,  sp  gr.  of  solution  is  2.80 
(Klein.) 

Cobalt  -  ,  Co2B2W9O32+18H2O. 

Very  sol.  in  H20;  sp  gr.  of  solution  sat.  at 
19°  =  3  36.  (Klein) 

100  pts  H20  dissolve  306  8  pts.  anhydrous 
salt  at  162°;  288  pts  at  18.5°;  299.7  pts.  at 
196°,  286  pts  at  21  8° 

Sp  gr  of  solution  sat  at  192°/4°=3  1369. 
(Kahlbaum,  Z.  anorg.  1902,  29.  218  ) 

Copper  -  ,  Cu2B2W9032-fl9H2O. 

25  pts.  H20  dissolve  100  pts.  salt  Sp.  gr. 
of  solution  =2.  6.  (Klein.) 

Lead  -  ,  Pb2B2W9032+llH2O. 

SI.  sol.  in  cold,  easily  sol.  in  hot  H20. 
(Klein.) 

Lithium  -  ,  (?). 

Very  sol.  in  H20.  Sp.  gr.  of  solution  is 
about  3. 

Magnesium  -  ,  Mg2B2W9032+22H20. 
Very  sol.  in  H20.    (Klein  ) 

Manganous  --  ,  Mn2B2W9032+17H20. 

100  pts  dissolve  in  13  pts.  H20.  Sp.  gr.  of 
solution  at  19°  =  3.  15.  (Klein.) 

Mercurous    -  ,    3Hg20,    B203,    9W03-j- 
14H20  (?}. 

Precipitate. 

Insol  inH20.    (Klein.) 
Sol,  in  20,000  pts.  dil.  cold,  and  1000  pts. 
boiling  HNOs+Aq  of  1.42  sp.  gr. 


Nickel 

Very  sol  in  H20;  sp.  gr.  of  sat.  solution  at 
19°  =3.32.  . 

100  pts.  H20  dissolve  261.6  pts.  at  21.2°. 

Sp.  gr.  15.75°/4°  of  solution  =2.2959. 
aum,  Z.  anorg.  1902,  29.  218.) 


Potassium  boro^owotungstate, 

13H2O. 

5  pts  salt  dissolve  m  8  pts  H20  at  19°  to 
form  a  solution  of  1  38  sp.  gr.  The  solution 
sat.  at  100°  has  sp  gr  of  over  2  (Klein.) 

Silver  -  ,  Ag4B2W9032+14H20 

Veiy  si  sol  m  H2O 
Sodium  -  ,  Na2H2B2W9O32+23H20 

Veiy  sol  in  H20  Solution  sat.  at  19°  con- 
tains 84  pts  salt  to  16  pts  H2O  (Klein  ) 

Na4B2W9032+12H20.  Sol  m  less  than  l/3 
pt  H2O. 

Thallium  -  ,  T12B2W9032+5H2O. 

SI  sol  in  hot  H20  and  nearly  msol  in  cold 
H20.  (Klein) 


3  15. 


(Klein  ) 
3.1. 


Uranyl 

Very  sol.  in  H20 
Sp.  gr  of  solution  = 

Zinc ,  Zn2B2W9O32+2H20. 

Very  sol  in  H2O.    Sp.  gr  of  solution  = 
(Klein ) 

Borodecztungstic  acid. 

Barium    borodecitungstate,    Ba2B2Wio035-|- 

20H2O. 
Sol.  in  H20.    (Klein,  C  R.  99.  35  ) 

Borodwodeatungstic  acid,  H8B2Wi'043= 

4H20,  B2OS,  12  WO3. 

Known  only  m  solution,  which  decomposes 
into  boroftonotungstic  acid  and  tungstic  acid, 
when  evaporated  to  a  certain  concentration. 
(Klein,  C.  R  99.  35.) 

Barium  potassium  boroduodecitungsta.te« 
3BaO,  K20,  B203,  12W03+28H>0 

Potassium ,  K8B2W12043+21H20. 

Sol.  in  H20     (Klein ) 

2K2O,  12WO3,  B2O3+18H20.  Sol.  in  H20. 
(Klein ) 

Boroquatuordecitwigstic  acid,  Hi2BoWi4O6i 

=6H20,  B20S,  14W03, 
Has  not  been  obtained  in  the  free  state. 
(Klein,  A  ch.  (5)  28.  353.) 

Barium  boro^wdii^oyc^ficttungstate. 

Ba3B2W14048=3BaO,    B208,     14W03-f 
5H20. 

SLsol.  inEaO.    (Klein.) 

Barium    sodium 
5H20,  B2O3, 


Potassium  -  ,  3K20,  H20,  B203,  14WO8+ 
22H20. 

gol.  inH20.    (Klein.) 
Silver  -  ,  Ag6H2B2Wi4049+7H20 

Nearly  insol.  m  cold  H20.    (Klein.) 
Sodium  -  , 

Sol.  in  H20 


(Klein.) 
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Sodium  strontium  borogwaiwordeatungstate, 
3^SrO,  1  J^NaA  B203, 14W03+29H20. 
Decomp.  by  H2O     (Klein  ) 

Barium    borottndeyitfin/itungstate,    4BaO, 

B203,  19W03-h30H20. 
Can  be   cryst.   from   H20.     (Ebenhusen. 
Dissert.  1905.) 

BQTQquattuoretvigintit\w.gstic    acid,    B208, 

24W03+66H20. 

Deliquescent  Somewhat  more  sol.  in  H2O 
than  B203,  28WO3+62H20.  Also  more 
stable.  (Copaux,  C  R  1908,  147.  975  ) 

Barium    boroqwttuoretwgintitiuig&tSLte, 
5BaO,  B2O3,  24W03-f  54H20. 

100  pts.  H2O  dissolve  50  pts.  salt  (Copaux, 
A  ch.  1909,  (8)  17.  217.) 

6BaO,   B203,  24W03-f58H2O 


/  c.) 

Cadmium    - 
51H20. 


(Copaux, 
5CdO,    B203,    24W03+ 


Extremely  sol.  in  H20.    (Copaux,  Z.  c.) 

Calcium ,  5CaO,  B203,  24WO8+44H20. 

Very  sol.  in  H20.    (Copaux,  I.  c.) 

Lithium ,  15Li20,  B203,  24W03+38H20. 


(Copaux,  I.  c ) 


Magnesium 
42H20. 


5MgO,    B203,    24WO3+ 


Very  sol.  in  H2O.    (Copaux,  I  c  ) 

-,    9Hg20,    B203,    24W03  + 


Mercurous   . 

25ELO. 
(Copaux,  I.  c.) 

Potassium    , 

36H20. 


5K20,    B203,    24W08 


(Copaux,  L  c.) 

Sodium ,  5Na20,  B2O3,  24W08-f-5H20. 

As  NH4  salt.    (Copaux,  I.  c.) 

Boroquinquetvigintitungstic  acid. 

Potassium   boroquinquetvigintitvuigstate, 

5K20,B203,25W03+34HA    (Ebenhusen, 
Dissert.  1905.) 

BoioduodetrigintatwLgstic  acid,  B203. 

28WOa+62HA 

Decomp.  in  boiling  aqueous  solution.    (Co- 
paux, C.  R.  1908,  147.  975.) 

Potassium  'boioduodetrigintatungsta.te,  6K20, 

B203,  28W03+42H2O. 
Decomp.  by  boiling  alkalies.     (Copaux, 
A.  ch.  1909  (8)  17.  217.) 

Borovanadic  acid. 

Sol.  in  H20.    Easily  decomp.     (Guyard, 
Bull.  Soc  (2)  25.  354.) 


Mefabromantimonic  acid,  HSbBr6  +3H20. 

Very  hydroscopic.  Loses  Br2  in  the  air. 
Decomp.  by  H2O  with  separation  of  anti- 
momc  acid.  (Wemland,  B.  1903,  36.  256.) 

Ammonium  metabromantimonate, 


Loses  Br2  in  the  air  Decomp.  by  H20. 
(Wemland,  L  c  ) 

Iron  (ferric)  ;netabromantimonate, 

Fe(SbBr6)3+14H2O. 

Very  hydroscopic.  Decomp.  by  H20. 
(Weinland,  /.  c  ) 

Lithium      weiobromantimonate,     LiSbBre+ 

4H20. 

Very  hydroscopic  Loses  Br2  in  the  air. 
Decomp.  by  H20  (Wemland,  L  c.) 

Nickel    wetabromantimonate,    Ni(SbBr6)2-|- 

12H20. 

Hydroscopic.  Decomp.  by  H20.  (Wein- 
land, L  c.) 

Potassium  wetabromantimonate,    KSbBr64" 

H20. 

Loses  Br2  in  the  air.  Decomp.  by  H20. 
(Wemland,  L  c.) 

Bromarsenious  acid. 

See  Arsenyl  bromide. 
Bromauric  acid,  HAuBr4-|-3H2O. 

(Lengfeld,  Am.  Ch  J.  1901,  26.  329.) 

+5H20.  Very  sol.  in  H20.  (Thomsen,  J. 
pr.  (2)  13.  337.) 

4-6H20.  Sol.  in  ether  and  CHC18  without 
decomp  (Lengfeld,  Am.  Ch.  J.  1901,  26. 
329.) 

Ammonium  bromaurate,  NHaAuBr^ 
Ppt.    (Gutbier,  Z.  anorg.  1914,  85.  358  ) 

Barium  bromaurate. 

Not  deliquescent.  Sol.  in  H20.  (v.  Bons- 
dorff,  Pogg.  17.  261.) 

Caesium  bromaurate,  CsAuBr4.  - 

SI.  sol.  in  H20  or  alcohol.  Insol.  in  ether. 
(WeHs  and  Wheeler.  Sill.  Am.  J.  144.  157  ) 

Ppt.    (Gutbier,  Z  anorg.  1914,  85.  360.) 

Cerium  bromaurate,  CeAuBr6-|-8H20. 
Sol.  in  H20.    rjolin,  Bull.  Soc.  (2)  21.  533.) 

Didymium  bromaurate,  DiAuBr6-|-9H20. 
Very  deliquescent     Sol.  hi  H20.    (Cleve.) 

Lanthanum  bromaurate,  LaAuBr6-|-9H20. 

Sol.  in  HA    (Cleve.) 
Magnesium  bromaurate. 

Deliquescent  in  moist  air.  (v.  Bonsdorff.) 
Manganese  bromaurate. 

Deliquescent,    (v.  Bonsdorff.) 


114 


BROMATOATE,  POTASSIUM 


Potassium  bromaurate,  KAuBr4. 

SI.  sol.  in  H20.  More  sol.  in  cold  alcohol 
than  in  H2O  (v.  Bonsdorff.) 

+2H20.  Sol.  in  5.12  pts.  H20  at  15°,  1  56 
pts.  at  40°,  and  0  48  pt.  at  67°.  Decomp.  by 
ether.  SI.  sol  in  JKBr+Aq.  (Schottlander, 
A.  217.  314  ) 

+5H20.    Efflorescent,    (v.  Bonsdorff.) 

Rubidium  bromaurate,  RbAuBr4 
As  caesium  bromaurate. 
Ppt.    (Gutbier,  Z  anorg.  1914,  85.  359.) 

Samarium  bromaurate,  SmAuBr6+10H20. 
Very  deliquescent.     (Cleve,  Bull   Soc.  (2) 

Sodium  bromaurate,  NaAuBr4. 

Slowly  sol.  in  H20.    (v  Bonsdorff.) 
Zinc  bromaurate,  Zn(AuBr4)2. 

Very  deliquescent,    (v.  Bonsdorff.) 

Bromauricyanlidric  acid. 

Not  known  in  free  state. 

Barium  bromauricyanide,  Ba[Au(CN)2Br2]2  + 

10H20. 

Very  sol.  in  hot  or  cold  H2O,  also  in  alcohol. 
(Lindbom,  Lund  Univ.  Arsk.  12.  No  6.) 

Cadmium  bromauricyanide,  Cd[Au(CN)2Br2]2 

+6H2O. 

Very  sol.  in  hot  or  cold  HjO,  but  solution  is 
unstable.  (Lindbom.) 

Calcium  bromauricyanide,  Ca[Au(CN)2Br2]2 
+10H2C. 

Extremely  sol.  in  H20  and  alcohol.  (Lind- 
bom.) 

Cobalt  bromauricyanide,  Co[Au(CN)2Br2]2+ 

9H20. 

Moderately  sol.  in  H20.  Less  sol.  than 
other  bromauricyanides.  (Lindbom  ) 

Potassium  bromauricyanide,   KAu(CN)2Br2 

+3H20, 
Sol.  in  H20  and  alcohol. 

Sodium  bromauricyanide,  NaAu(CN)2Br2+ 

2H20. 

Very  sol.  m  H20  or  alcohol. 
Strontium  bromauricyanide,  Sr[Au(CN)2Br2]2 


Very  sol.  in  H20  or  alcohol. 

Zinc    bromauricyanide,    Zn[Au(CN)2Br2]2+ 

8H20. 
Easily  sol.  in  cold  or  hot  H20. 

Bromhydric  acid,  HBr. 

Very  sol.  in  H20. 

The  most  concentrated  HBr+Aq  has  a  sp. 
gr.of  1.78,  and  contains  82.02%  HBr.  (Cham- 
pion and  Pellat,  C.  R.  70.  620.)  This,  or  a 
weak  acid  on  heating  leaves  a  residue,  which 


distils  unchanged  at  125-125.5°  under  785 
mm.  pressure,  and  contains  48 17%  HBr 
(Topsoe);  at  126°  under  758  mm.  pressure, 
and  contains  46  83%  HBr  (Bmeau);  and  has 
sp  gr  =  1  486  at  20°  (Bmeau) ;  sp.  gr.  =  1.48  at 
20°  (Champion  and  Pellat);  sp.  gr.  =  1.49  at 
20°  (Topsoe) 

According  to  Roscoe  (A  116.  214)  an  acid 
of  constant  composition,  obtained  by  boiling 
a  stronger  or  a  weaker  acid,  if  distilled  under 
752-762  mm.  pressure,  contains  47.38-47.86% 
HBr,  and  boils  at  126°  at  760  mm.  pressure; 
but  the  composition  is  dependent  on  the 
pressure,  as,  for  example,  under  1952  mm 
pressure,  the  residue  boils  at  153°,  and  con- 
tains 46.3%  HBr.  (Roscoe ) 

By  conducting  dry  air  through  HBr+Aq 
an  acid  is  obtained  containing  51.65%  HBr  if 
at  16°,  and  49.35%  HBr  if  at  100°  (Roscoe). 

1  vol  H20  dissolves  600=^vols.  HBr  at  10°. 
(Berthelot,  C.  R.  76.  679  ) 

1  pt.  H2O  at  t°  and  760  mm.  pressure 
dissolves  pts  HBr 


t° 

Pts 
HBr 

t° 

Pts 
HBr 

t° 

Pts 
HBr 

—25 
—20 
—15 
—10 

2  550 
2.473 
2.390 
2.335 

—5 
0 
+10' 

+25 

2  280 
2  212 
2  103 
1  930 

+50 

+75 
+100 

1  715 
1  505 
1  300 

(Roozeboom,  R.  t.  c.  4.  107  ) 

Absorption  by  1  pt.  H2O  at  t°  and  p  pressure 
in  mm. 

t°=  —25°. 


p 

Pts  HBr 

P 

Pts  HBr 

760 
300 
140 

2  550 
2  263 
2  120 

100 
1 
0  5 

2  056 
1  755- 
1  10 

—20°. 


p 

Pts  HBr 

p 

Pts  HBr 

760 
375 
180 

2  473 
2  267 
2  119 

130 
20 

2  056 
1  850 

—15°. 


p 

Pts  HBr 

p 

Pts  HBr 

760 
470 
250 

2  390 
2  266 
2  119 

175 
102 

2  056 
1,980 

— 11.3°. 


p 

Pts  HBr 

p 

Pts.  HBr 

760 
570 

2.350 
2  265 

310 
216 

2.118 
2.055 
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t°»  —5°. 

Sp.gr 

of  HBr+Aq  at  15°. 

p 

Pts  HBr 

p               Pts  HBr 

C* 

% 

<7 

HBr 

Sp   gr 

HBr 

Sp-  gr 

Hl-ir 

Sp  gr. 

760 

2  280 

430             2  117 

730 

2  264 

298            2.055 

1 

1  0082 

18 

1.145 

35 

1.314 

2 

1Q 

1   "326 

t°  =  0° 

3 

1  0230 

-1*7 

20 

1  163 

37 

X     <tj£n\f 

1  338 

* 

4 

1  0305 

21 

1  172 

38 

1  350 

P 

Pts  HBr 

p               Pts  HBr 

5 

1  038 

22 

I  181 

39 

1  362 

760 

2  212 

380             2  054 

6 

7 

1  046 
1  053 

23 

24 

1.190 
1.200 

40 
41 

1  375 
1  388 

540 

2  116 

5             1  085 

8 

1  061 

25 

1  209 

42 

1  401 

(Roozeboom,  R.  t.  c.  4.  107  ) 

9 
10 

1  069 
1  077 

26 
27 

1  219 
1  229 

43 

44 

1  415 
1  429 

Sp.  gr  of  HBr+Aq. 

11 

10 

1  085 

28 

1  239 
1    94-Q 

45 

1  444 
1  459 

Sp  gr 

%  HBr 

Temp 

Sp  gr 

%HBr 

Temp 

*•£* 

13 

1  102 

30 

X    *yTt*7 

1  260 

47 

1  474 

1  055 

7  67 

14° 

1  335 

36  67 

13° 

14 
15 

1  110 
1  119 

31 
32 

1  270 
1  281 

48 
49 

1  490 
1  496 

1  075 

10  19 

14° 

1  349 

37  86 

13° 

16 

1.127 

33 

1  292 

50 

1  513 

1  089 

11  94 

14° 

1  368 

39  13 

13° 

17 

1.136 

34 

1  303 

1  097 

12  96 

14° 

1  419 

43  12 

13° 

1  118 

15  37 

14° 

1  431 

43  99 

13° 

(Bid,  C.  0.  1882.  148.) 

1  131 

16  92 

14° 

1  438 

44  62 

13° 

1  164 

20  65 

14° 

1  451 

45  45 

14° 

Absorbed  by 

alcohol  with  formation  of 

1  200 
1  232 
1  253 

24  35 
27  62 
29  68 

13° 
13° 
13° 

1  460 
1  485 
1  490 

46  09 

47  87 
48  17 

13° 

14° 
14° 

The  composition  of  the  hydrates  formed  by 
HBr  at  different  dilutions  is  calculated  from 

1  302 

23  £4 

12° 

determinations 

of  the  lowering  of  the  fr.  pt. 

produ 

rWl    V»v   "R 

TOT-  « 

nrl    of  t.}i 

A   «oru 

luctivitv 

(Topsoe,  B.  3.  404  ) 

and  sp.  gr.  of  HBr+Aq.    (Jones,  Am.  Ch.  J. 

Sp.  gr  of  HBr+Aq  at  14°. 

+'H26.    (Roozeboom,  R.  t. 

c,  6.  363.) 

%HBr 

Sp  gr. 

%HBr 

Sp  gr 

%HBr 

Sp  gr 

+2H2O.    (Berthelot,  A.  ch    (5)  14.  369.) 
(Pickering  Chem.    Soc.1894,  64  (%}  232. 

1 

1  007 

18 

1  140 

35 

1.314 

Mpt.   —11,2°.    (Pickering, 

I  c.) 

2 

1  014 

19 

1  149 

36 

1.326 

+3 

H20.    Mpt.    -48.0°. 

(Pickering.) 

3 

1  021 

20 

1  158 

37 

1.338 

+4H2O.    Mpt,  —55.8°.    (Pickering.) 

4 

1  028 

21 

1  167 

38 

1  351 

+5H20.    (Pickering) 

5 
6 

1  035 
1  043 

22 
23 

1  176 
1  186 

39 
40 

1  363 
1  376 

Bromhydric 

OTT^ITVT 

cyanhydric 

acid, 

3HBr, 

7 

1  050 

24 

1.196 

41 

1  389 

2HCN. 

8 
9 

1  058 
1  065 

25 
26 

1  206 
1  215 

42 
43 

1  403 
1  417 

Decomp.  by  H20  and  alcohol. 
Insol.  in  ether.    (Gautier,  A.  ch 

.  (4)  17. 

10 

1  073 

27 

1  225 

44 

1  431 

141.) 

11 
12 
13 
14 
15 
16 
17 

1  081 
1.089 
1  097 
1  106 
1  114 
1  122 
1  131 

28 
29 
30 
31 
32 
33 
34 

1  235 
1  246 
1  257 
1  268 
1  279 
1  290 
1  302 

45 
46 
47 
48 
49 

1  445 
1  459 
1,473 
1  487 
1  502 

Bromic  acid,  HBr03. 

Known  only  in  aqueous  solution. 
Solution  evaporated  on  water  bath  decom- 
poses when  it  contains  4.26%  HBrO*.     In 
vacuo,  an  acid  containing  5059%  HBrO? 
corresponding  to  formula  HBr08+7H2O  can 

be  ob 

tamed 

(Topsoe,  calculated  by  Gerlach,  Z  anal.  27. 

Not  decomp. 

bydiLHNO,, 

orH2S04+Aq. 

316.) 
Sp.  gr.  of  HBr+Aq  at  15°. 

Cone.  H2SOi  decomposes. 
Alcohol  and  ether  are  quickly  oxidized  by 
HBr03. 

%HBr 

ftp.gr 

%HBr 

Sp  gr. 

%HBr 

Sp  gr. 

Bromates. 

5 
10 
15 

1  038 
1.077 
1.177 

25 
30 
35 

1.204 
1  252 
1.305 

45 
50 

" 

1  435 
1.515 

Most  of  the  bromates  are  very  sol.  in  H20, 
a  few  are  si.  sol  ,  but  none  are  insol.,  the  least 
sol.  being  AgBr03  and  Hg2(Br03)2. 

20 

1  159 

40 

1  365 

Aluminum  bromate, 

Al(BrO8)3. 

Only  a  "moderate  degree  of  accuracy"  is 

Deliquescent.     (Rammelsberg,   Pogg,  65. 

claimed  for  this  table.    (Wright,  C.  N.  23. 
242.) 

63.) 
+9H20.     Mpt.  62.3°.    Less  hygroscopic 
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than  Al(C10j)s.    (Dobrosserdow,  C  C.  1907. 

I,  1723.) 

Ainrnonium  bromate,  NKUBrOs. 

Decomposes  spontaneously;  sol    in  H2O. 
(Rammelsberg,  Pogg.  52.  85  ) 

Barium  bromate,  Ba(BrO3)2 

Solubility  of  BatBr08)«  in  HjG.  100  g.  sat. 
Ba(Br03)2~fAq  at  t°  contain  g.  anhy- 
drous BafBrOs)s 


t° 

giams 
Ba(BrO-rts 

t° 

(Jruns 
BaOBrO.b 

Eutectic  point 
—  0  034°  ±0  002° 

0  280 

50° 

1  72   ] 

0° 

0,286 

60° 

2  271  ] 

+10° 

0  439 

70° 

2  922 

20° 

0  652 

80° 

3  521 

25° 

0  788 

90° 

4  26 

30° 

0  95 

98  r 

5  256 

40° 

1  31 

*99  65° 

5  39 

at 


"99.65°  is  bpt.  at  740  mm.  =  100.39' 
760  mm 

(Anschutz,  1.  phys  Oh.  1906,  66.  240.) 

100  g  sat.  Ba(Br08)2+Aq  contain  0  793  g. 
Ba(BrO3)2  at  25°.  Sp.  gr.  of  the  solution 
at  25°/4°  =  10038  (Harking  J.  Am  Chem 
Soc.  1911,  33.  1815  ) 

Solubility  of  Ba(Br03)2  in  salts +Aq^  at  25?. 
C  «  concentration  of  salt  in  salt-f  Aq  in  milli- 

equivalents  per  1 

di-Sp  gr  at25°/4°of  salt-hAq. 
S- solubility  of  Ba(BrO3)2  m  salt+Aq  ex- 
pressed in  milhequivalents  per  1 
d2«=sp  gr.  at  25°/4°  of  Ba(Br08)2+salt4-Aq 


Bismuth,  bromate. 

Known  only  in  solution,  which  decomp  on 
evaporation.  (Rammelsberg,  Pogg  56.  76.) 

Cadmium  bromate,  Cd(Br03)2-hH20 
Sol   in  08  pt    cold  H20.     (Rammelsbeig, 

Poee  55.  74.) 

+2BM)     (Topsoe,  J.  B  1872,  164.) 

Cadmium    bromate    ammonia,    Cd(Br03)2, 

3NH3. 
Decomp    by  H2O,     (Rammelsberg,  Pogg. 

Cd(Br03)2,   4NH3.     Ppt.      (Ephraim,    B 

1915,  48.  51  ) 

!  Calcium  bromate,  Ca(BrOs)2-f  H2O 
'     Sol  in  1.1  pts  cold  H20.    (Rammelsberg, 

Pogg  62.  98  ) 

Cerous  bromate,  Ce(Br03)3+9H30. 

Easily  sol  in  H2O.  (Rammelsberg,  Pogg. 
65.  €3  ) 

Mpt  49°;  very  sol  in  H20  with  decomp. 
(James,  J.  Am  Chem,  Soc.  1909,  31.  914  ) 


Salt 

c 

dt 

s 

ch 

None 
XN03 

40  18 

1  0038 

25018 
50  032 
99  970 

0  9985 
1  0030 
1  0033 

43  86 
47  03 
52  13 

1  0059 
1  0081 
1  0120 

Ba(NO.)* 

25  018 
50  039 
99  97 
199  95 

1  0003 
1  0025 
1  0073 
1  0183 

36  77 
34  74 
32  63 
30  95 

1  0059 
1  0083 
1  0132 
1  0233 

KBr03 

24  988 
49  971 
99  85 

1  0001 
1  0031 
1  0093 

26  53 

17  37 
8  76 

1  0046 
1  0062 
1  0109 

Mg(NOB)2 

100  0 

52  57 

1.0114 

(Harkins,  J.  Am,  Chem.  Soc.  1911,  33.  1815.) 

4- H2O.  Sol.  m  130  pts.  cold,  and  24  pts. 
boiling  H20.  (Rammelsberg,  Pogg.  62.  81.) 

Decomp.  by  H2SO4,  or  HCl+Aq. 

InsoL  in  acetone.  (Eidmann,  C.  C  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329 ) 

InsoL  in  methyl  acetate,  (Naumann,  B. 
1909,  42.  3790.) 


Cobaltous  bromate, 

Sol.  in  2  2  pts  cold  H20;  sol.  in  NH4OH 
+Aq.  (Rammelsberg,  Pogg,  55,  71  ) 

Cupric  bromate,  basic,  6CuO,  Br2OG-flOH20. 

Ppt     (Rammelsberg,  Pogg  66.  78.) 
Cupric  bromate,  Cu(Br03)2H-6H20. 

Easily  sol  in  H2(X    (Rammelsberg,  Pogg. 
62.  92  ) 
Cupric  bromate  ammonia,  Cu(Br03)2,  4NH3. 

Completely  sol  in  a  little  H20,  but  de- 
comp by  dilution 

Insol  "in  alcohol.    (Rammelsberg,  Pogg  52. 
92.) 
Didymium  bromate,  pi(Br08)3+9H2O 

Sol.  in  H20     (Marignac.) 
Dysprosium  bromate,  Dy(BrOs)3-h9HaO. 

Mpt  78°  Easily  sol.  in  H2O.  Difficultly 
sol.  in  alcohol.  (Jantsch,  B.  1911,  44.  1275  ) 

Erbium  bromate,  ErflBrO.)»+  9H20. 
Very  sol  in  alcohol  and  H20. 

Ghicintua  bromate. 

Deliquescent. 

Iron  (ferrous)  bromate,  Fe(BrOs)2. 

Sol.  in  H2O,  but  solution  decomp.  very 
easily. 
Iron  (ferric)  bromate,  5Fe203,  Br206+30H20. 

Partially  sol.  in  H2O,  with  separation  of  a 
more  basic  salt.  Sol  in  HBO3-f  Aq.  (Ram- 
melsberg, Pogg.  56.  68.) 

Lanthanum  bromate,  La(BrOs)s-f-9H20. 

Sol  in  3H  Pts.  EaO  at  15°.  (Marignac, 
Ann  Min.  (5)  16.  274.) 

Mpt.  37.5°  in  its  water  of  crystallization. 
416  pts.  are  sol  in  100  pts.  HaO  at  25°. 
(James,  J.  Am.  Chem  Soc.  1909,  31.  913  ) 
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Lead   bromate,    basic,    3PbO,    Pb(BrOs)2-h 

2H2O 
Ppt.    (Stromholm,  Z  anorg.  1904,  38.  441  ) 

Lead  bromate,  Pb(BrO3)2 

SI.  sd  in  H20  13.37  x  lO^g  are  contained 
in  1  liter  of  sat  solution  at  20°  (Bottger, 
Z  phys  Ch  1903,  46.  603  ) 

+H>0,  Sol.  in  75  pts,  cold  H20  (Ram- 
melsberg, Pogg  52.  96  ) 

Lithium  bromate,  LiBr03. 

Very  deliquescent,  and  sol  in  H20.  (Ram- 
melsberg. Pogg.  A  55.  63  ) 

Not  deliquescent.  (Politilitzin.  B  23. 
545  R) 

Sp.  gr.  of  solution  sat.  at  18°  =  1833,  and 
contains  60.4%  LiBr03.  (Mylius,  B.  1897, 
30.  1718  ) 

-fH20.    Not  deliquescent     (Potilitzm  ) 

Magnesium  bromate,  Mg(BrO3)2+6H2O. 

Efflorescent.  Sol.  m  1.4  pts  cold  H2O  at 
15°  Melts  in  its  water  of  crystallization  when 
heated  ( Rammelsberg,  Pogg.  52.  89.) 

Mercurous  bromate,  basic,  2Hg20,  Br206 

Insol  in  warm  H20.  Sol  in  HN034-Aq. 
(Rammelsberg,  Pogg.  56.  79.) 

Mercurous  bromate,  Hg2(BrOa)2. 

Decomp  by  H2O  into  basic  salt.  Difficultly 
sol  in  HNOs+Aq;  easily  sol  in  HCl+Aq. 
(Rammelsberg ) 

Mercuric  bromate,  basic,  2HgO,  Br205+H20. 

Slowly  decomp.  by  cold,  quickly  by  hot 
H20  into  oxide  and  an  acid  salt. 

Easily  sol  in  dil.  acids  (Topsoe,  W.  A.  B. 
66,  2.  2.) 

Mercuric  bromate,  HgBr08+2H20. 

Sol  in  650  pts.  cold,  and  64  pts.  boiling 
H20.  SI  sol.  m  HN08+Aq.  Easily  sol.  in 
HCl+Aq.  (Rammelsberg,  Pogg  55.  79.) 

Mercuric  bromate  ammonia. 

Sol.  with  decomp.  in  HCl-|-Aq.  (Storer's 
Diet.) 

Neodymium  bromate,  Nd(Br08)3-l-9H20. 

Mpt  66.7°.  146  pts.  are  sol.  in  100  pts. 
H20  at  25°.  (James,  J.  Am.  Chem.  Soc. 
1909,  31.  915.) 

Nickel  bromate,  Ni(Br08)2+6H20. 

Sol.  in  3  58  pts.  cold  H20.  (Rammelsberg, 
Pogg.  55.  69.) 

Nickel  bromate  ammonia,  Ni(Br08)2,  2NH8. 
Sol.  in  H20,  with  decomposition  of  the 
major  portion.    Insol.  in  alcohol.    (Rammels- 

Ni(Br63)2,  6NH3.  Ppt.  (Ephraim,  B. 
1915,  48.  50.) 

Potass'.um  bromate,  KBrO3. 

100  pts.  H2O  dissolve  6.58  pts.  KBr08  at 
15°  (Rammelsberg).  100  pts.  H20  dissolve 
5.83  pts.  KBrOa  at  17.1°  (Pohl.  W.  A.  B.  6. 


%KBr03 
Sp.gr 

1 
1009 

2 

1,016 

3 
1024 

4 
1.031 

5 
1039 

%KBr03 
Sp.  gr 

6 
1,046 

7 
1054 

8 
1.062 

9 
1.070 

10 
1079 

(Gerlach,  Z.  anal  8.  290.) 
Solubility  of  KBr03  in  salts  +Aq  at  25°. 

i 
Salt 

Moles  of  KBrOj  sol   in  1  liter  ot 

5-N 
solution 

N 
solution 

2-N 
solution 

3-N 
solution 

4-N 

solution 

NaN08 

NaCl 

0  5745 
0  5220 

0  6497 
0  5616 

0  7680 
0  6042 

0  9026 
0  6244 

1  031 
0  640 

595);  at  0°,  3  11  pts  ,  at  20°,  6  92  pts  ;  at  40°, 
13  24  pts. ,  at  60°,  22.76  pts. ,  at  80°,  33  90  pts. : 
at  100°  49  75  pts.  KBrO3.  Sat.  solution  boilb 
at  104°.  (Krerners,  Pogg  97.  5  ) 

1  1  H20  at  25°  dissolves  0.4715  moles 
KBr03.  (Geffcken,  Z  phys.  Ch.  1904,  49. 
296.) 

1  1  H2O  dissolves  0.478  mol.  KBrO3  at  25°. 
(Rothmund,  Z.  phys,  Ch.  1909,  69.  539.) 

Sp.  gr  of  KBr03+Aq  at  19  5°. 


(Geffcken,  Z  phys.  Ch.  1904,  49.  296  ) 

Easily  sol    m  liquid  HF.     (Franklin,   Z. 
anorg  1905,  46.  2.) 

SI.  sol.  in  alcohol.    (Rammelsberg.) 
Insol.  in  absolute  alcohol. 

Solubility  m  organic  compds.-f-Aq  at  25°. 


Solvent 

Mol  KBrOs  sol  in 
1  litre            t 

Water 

0  478 

0  5-N  Methyl  alcohol 

0  444 

"      Ethyl  alcohol 

0  421 

"      Propyl  alcohol 

0  409 

'      Tert.  amyl  alcohol 

0  383 

'      Acetone 

0  425 

*      Ether 

0  395 

'      Formaldehyde 

0  397 

'      Glycol 

0  448 

'      Glycerine 

0  451 

1      Mannitol 

0.451 

'      Glucose 

0.463 

'      Sucrose 

0.431 

'      Urea      - 

0.477 

'      Dimethyl  pyrone 
*      Ammonia 

0.478 
0.445 

'      Diethylamine 

0.384 

*      Pyridme 

0.415 

'      Pipendine 

0.396 

'      Urethane 

.      0.433 

*      Formamide 

0.473 

'      Acetamide 

0.445 

'      GlycDCoU 

0  501 

'      Acetic  acid 

0.456 

'      Phenol 

0.426 

'      Methylal 

0  405 

(      Methyl  acetate 

0.420 

(Rothmund,  Z.  phys.  Ch 

.  1909,  69.  539.) 
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Insol  m  acetone  (Eidmann,  C.  C.  1899, 
II  1014;  Naumann,  B.  1904,  37.  4329  ) 

Insol  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314 ) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Praseodymium  bromate,  Pr(Br03)s+9H20. 
Mpt.  56.5°.    190  pts.  are  sol.  in  100  pts 
H20  at  25°.    (James,   J.   Am.   Chem.   Soc. 
1909,  31.  914.) 

Samarium  bromate,  Sm(Br03)3-h 9H2O. 

Mpt.  75°.  114  pts  are  sol.  in  100  pts.  H2O 
at  25C.  Very  si.  sol.  in  alcohol.  (James,  J 
Am.  Chem.  Soc.  1909,  31.  915  ) 

Scandium  bromate. 

(Crookes,  Roy.  Soc  Proc.  1908, 80,  A,  518  ) 
Silver  bromate,  AgBrO3. 

1  pt.  H20  dissolves  0.00810  pt.  AgBrO3  at 
24  5^.  (Noyes,  Z.  phys  Ch  6.  246  ) 

Sol  in  595.3  pts  H20  at  25° 

Sol.  m  320.4  pts.  HN03+Aq  (sp.  gr.  1.21) 
at  25°. 

Sol.  in  2  2  pts.  NH4OH+Aq  (sp.  gr.  0  96) 
at  25°.  (Longi,  Gazz.  ch.  it.  13.  87.) 

1  1  H2O  dissolves  1  71  g  AgBrO3  at  27°. 
(Whitby,  Z,  anorg.  1910,  67.  108 ) 

SI.  sol.  in  H2O.  1.59  x  10-4  g  are  con- 
tained in  1  liter  of  sat.  solution  at  20°. 
(Bottger,  Z.  phys  Ch  1903,  46.  603.) 

Insol.  in  HNO3.  (Lowig.)  Easily  sol.  in 
NH4OH+Aq 

Silver  bromate  ammonia,  AgBr03,  2NH3. 

Decomp.  in  air  or  by  H20.  (Rammels- 
berg,  Pogg.  52.  94.) 

Sodium  bromate,  NaBr03 

Sol.  in  2.7  pts.  H20  at  15°.    (Rammelsberg.) 

100  pts.  H2O  dissolve  at — 

0°     20°     40°  60°     80°  100° 
27  54  34.48  50.25  62.5  75.75  90.9  pts.  NaBrO3. 
(Krerners,  Pogg.  94.  271 ) 

Easily  forms  supersaturated  solutions. 

Sat.  solution  boils  at  109°.    (Kremers.) 

NaBr03+Aq  containing  10.10%  NaBr03 
hassp.gr.  20°/20°  =  1.0818. 

NaBr03+Aq  containing  1J.09%  NaBr08 
has  sp.  gr.  20°/20°  =  1  0900. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896 
19.  278.) 

Sp.  gr,  of  NaBrOs-f  Aq  at  19.5°. 


%NaBr08  . 
Sp.gr.   .     . 

5 
1  041 

10 
1  083 

15 
1.129 

%NaBr08  . 
Sp.  gr. 

20 
1.178 

25 
1.231 

30 
1.289 

(Kremers,  Pogg.  97.  5,  calculated  by  Gerlach, 
Z.  anal.  8.  290.) 

Moderately  sol.  in  liquid  NH*    (Franklin, 
Am,  Ch.  J.  1898,  20.  829.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790.) 

Insol.  in  ethyl  acetate      (Naumann,   B. 

1910,  43.  314 ) 

Sodium  bromate  bromide,  3NaBrO3,  2NaBr 
+3H20. 

Decomp.  by  H20  or  alcohol.  (Fritzsche.) 
Strontium  bromate,  Sr(BrO3)2-f-H>0. 

Sol.  in  3  pts.  H20  (Rammelsberg,  Pogg.  52. 
84) ;  less  sol.  in  H2O  than  SrBr2  -j-6H20 .  (Lo- 
wig ) 

Thallous  bromate,  TlBr08. 

SI  sol  in  hot  H2O;  easily  sol  mHN03-j-Aq 
(Oettinger.) 

Easily  sol.  in  H20  and  dil  acids.  (Ditte, 
A.  ch.  (6)  21.  145  ) 

Terbium  bromate,  Tb(BrO3)3+9H20. 

Not  deliquescent.  (Potratz,  C.  N.  1905, 
92,3) 

Thallous  bromate,  TlBr03. 

1  1.  H2O  at  39.75°  dissolves  2.216  x  10--5 
g.  mol.  (Noyes  and  Abbott,  Z.  phys.  Ch. 
1895,  16.  130 ) 

SI.  sol.  in  H20.  3  46  x  10-1  gram  are  con- 
tained in  1  liter  of  sat.  solution  at  20°.  (Bott- 
ger, Z  phys.  Ch.  1903,  46.  603.) 

Thallic  bromate,  Tl(Br03)3+3H20. 

Very  hydroscopic.  Easily  decomp.  by  H20. 
(Gewecke,  Z.  anorg.  1912,  75.  275.) 

Thulium  bromate,  Tm2(Br03)6+lSH2O. 

Pptd.  from  sat.  aqueous  solution  by  95% 
alcohol. 

NH4OH  is  the  best  precipitant.  (James,, 
J.  Am.  Chem.  Soc  1911,  33.  1342.) 

Tin  (stannous)  bromate  (?). 

Insol  in  H2O;  sol.  m  HCl+Aq. 
Uranyl  bromate,  4U03,  3Br2O5+16H20. 

Sol.  in  H20.    (Rammelsberg.) 
Yttrium  bromate,  Y(Br03)3+9H2(X 

More  easily  sol  in  H2O  than  Y(I03)3.  SI. 
sol.  in  alcohol  Insol  in  ether  (Cleve.) 

Mpt.  74°.  168  pts.  are  sol  m  100  pts.  H2O 
at  25°. 

SI  sol.  in  alcohol.  (James,  J.  Am  Chem. 
Soc.  1909,  31.  916.) 

Zinc  bromate,  Zn(Br03)2+6H20. 

Sol.  in  1  pt.  cold  H20.  (Rammelsberg,, 
Pogg.  52.  90.) 

Zinc  bromate  ammonia,  Zn(Br03)2,  2NH8-f- 
3H2O. 

Decomp.  by  H2O  and  alcohol.  Sol.  in 
NH4OH+Aq.  (Rammelsberg,  Pogg.  52.  90.> 

Zn(Br03)2,  4NH8.  Ppt.  (Ephraim,  B. 
1915,  48.  51.) 

Perbromic  acid* 
See  Perbromic  acid. 
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Bromides. 

Solubility  of  bromine  vapor. 

Most  bromides  are  sol   in  H20,  many  m 

(Mean  of  many  determinations) 

alcohol,  and  some  m  ether. 

AffBt"  £.Tin  HrefoRr«  a.vp  in  an!    in  TT«O 

Temp 

Pressure 

Absorption  coefficient 

PbBr2 

and  TIE 

r  are  si.  sol.  therein. 

Cu2Br2 

0  0 

56-13mm 

60  53 

is  insol.  IT  H20,  sol.  in  acids 

9  94° 

89-16 

35  22 

See  under  each  element. 

20  46 

138-9 

20  87 

Bromine,  Br2. 

30  38 
40  31 

179-12 
229-26 

13  65 
9  22 

1  pt.  Br  dissolves 

at  15°  in  33  pts.  BUG. 

50  25 

274-53 

6.50 

(Lowig,  Pogg.  14.  485.) 

60  04 

314-^6 

4  84 

1  pt.  Br  dissolves 

at  15°  in  31  pts.  H20. 

69  98 

154-54 

3  82 

(Dancer,  Chem.  Soc 

15.  477  ) 

80  22 

396-74 

2  94 

Solubility  of  Br  in  100  pts.  H20  at  t°. 

Solubility  of  liquid  bromine. 

t° 

Pts  Br 

t° 

Pts  Br 

t° 

Pts  Br 

(The  mean  of  many  determinations) 

5 

3  600 

15 

3  226 

25 

3.167 

Temp 

o.° 

1034° 

1996° 

3017° 

4003° 

4985° 

10 

3  327 

20 

3  208 

30 

3  126 

Pts  H20 

(Dancer,  /.  c.) 

that       ( 
dissolve  ' 

24  0 

26  74 

27  94 

29  10 

29  02 

28  38 

A  s 
j.n*cz 

at.  aqueous  solution  of  Br 

Ttv  Q+  A°-  3  QfW    Tli-  *>•<•  Q°.  Q  Q 

contains 

5CrTl.».«+ 

1  pt.  Br2 

10°.    (Roozeboom,  R.  t.  c.  3.  29,  59,  73,  84.) 

1 1.  H20  dissolves  34  g.  Br  at  25°.  ( Jakow- 
kin,  Z.  phys.  Ch.  1896,  20.  25  ) 

1  pt  is  sol.  in  30  pts  H20.  (Dietze,  Chem. 
Soc.  1899,  76  (2)  150.) 

100  pts.  H20  dissolve  at: 

0°     10  34°  19  96C  30  17°  40  03°  49  85° 
4  167  3  740    3  578    3  437    3  446    3.522 
pts.  bromine. 

Liquid  bromine  as  such  is  insol.  in  H20; 
only  the  vapor  dissolves.  (Wmkler,  Ch.  Z. 
1899,  23.  688 ) 

1 1.  H20  dissolves  33.95  g.  Br2  at  25°.  (Mc- 
Lauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 

Solubility  of  bromine  vapor  in  H20  at  tc. 


t° 

OL 

t° 

a, 

0 

60  5 

42 

8  6 

2 

54  1 

44 

7  9 

4 

48  3 

46 

7.4 

6 

43.3 

48 

6.9 

8 

38  9 

50 

6  5 

10 

35  1 

52 

6  1 

12 

31  5 

54 

5  8 

14 

28  4 

56 

5.4 

16 

25  7 

58 

5.1 

18 

23  4 

60 

4.9 

20 

21  3 

62 

4.6 

22 

19  4 

64 

4  4 

24 

17  7 

66 

4.2 

26 

16.3 

68 

4  0 

28 

15  0 

70 

3.8 

30 

13.8 

72 

3.6 

32 

12.7 

74 

3.4 

34 

11.7 

76 

3.3 

36 

10<9   ' 

78 

3  1 

38 

10.1 

80 

3.0 

40 

9.4 

(Winkler,  Ch.  z.  1899,  23.  688.) 

Much  less  Br2  is  sol.  in  ice  cold  H20  in  the 
presence  of  bromine  hydrate. 

Solubility  in  presence  of  bromine  hydrate. 
(The  mean  of  many  determinations) 


Temp 

0° 

512° 

Pts.  H20  that  dissolve 
1  pt.  Br2 

42  39 

26  26 

(Wmkler,  Ch.  Z.  1899,  23.  688-689.) 

Solubility  of  Br2  in  H2O  at  25° =0.21  mols. 
in  1  L  (Bray,  J.  Am.  Chem.  Soc.  1910,  32. 
398.) 

Sp.  gr.  of  Br2+Aq  containing  pts.  Br  in 
1000  pts.  solution. 


Pts.  Br 

Sp  gr. 

Pts.  Br 

Sp.  gr. 

10.72 
10  68 
12  05 
12  21 

1  00901 
1  00931 
1  00995 
1  01223 

18.74r-19.06 
19.52-20  09 
20  89-21  55 
31.02-31.69 

1  01491 
1  01585 
1.01807 
1.02367 

(Slessor,  N.  Edin.  Phil.  J.  7.  287.) 
Sp.  gr.  of  Br2+Aq  at  32.5°. 
%  Br2  by  weight  Sp.  gr 

0.7214  0.999814 

1  1172  1.002520 

1.6448  1.006100 

1  9956  1  008870 

2.5960  1.013200 

(Joseph,  Chem.  Soc.  1915, 107.  3.) 

Sol.  in  cone.  HC1,  HBr.  cone,  solutions  of 
bromides,  and  in  liquid  S02.  (Sestini,  Zeit. 
Chem.  1868.  718.) 

Much  more  sol.  in  ECl-j-Aq  than  in  H20. 

100  ccm.  HCl+Aq  of  1.153  sp.  gr.  dissolve 
36.4  g.  Br  at  12°. 

More  sol.  in  SrCl2,  and  BaCl2+Aq  than  in 
H20.  (Berthelot,  C.  R.  100.  761.) 
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Bromine  is  not  more  sol.  in  KBr-f  Aq  than 
in  H20  (?).    (Balard.) 
KBr+Aq  containing  1  pt   KBr  to  6  pts 
H2O  takes  up  as  much  Br  as  it  already  con- 
tains; when  this  solution  is  heated  the  dis- 
solved Br  is  separated    1  pt  KBr+1  pt.  H2O 
takes  up  twice  as  much  Br  as  it  already  con- 
tains, much  heat  being  evolved     This  solu- 
tion loses  Br  on  exposure  to  the  air  or  when 
heated.    (Lowig.) 

Solubility  of  Br2  in  KBr-f  Aq. 

Solubility  in  1  liter  Na2SO4+Aq  at  25° 

NaaSOi+Aq 

g  Bromine 

1-N 
Vr-N 
V4-N 
Vs-N 
Vie-N 

25  07 
29  20 
31  33 
32  94 
33  26 

(Jakowkin,  I.  c.) 
Solubility  in  1  liter  NaNO3+Aq  at  25°. 

g.  Mols 
KBr  per  1. 

g  at.  Br  dissolved 
per  1  at  18.5° 

g  at  Br  dissolved 
per  1  at  26  5°. 

0  00 
0.01 
0  02 
Q.03 
0  04 
0  05 
0  06 
0  07 
0.08 
0  09 
0.1 
0  2 
0  3 
0  4 
0  5 
0.6 
0  7 
0  8 
0  9 

0.4448 

0  4634 
0  4823 
0.5049 
0  5243 
0.5431 
0.5668 
0  5895 
0  6059 
0  6301 
0  6533 
0  8718 
1  0549 
1  3124 
1.5436 
1.7712 
2  0006 
2  2354 
2.4851 

0  4282 
0  4490 
0  4671 
0  4925 
0  5101 
0  5301 
0  5530 
0  5636 
0  5920 
0  5981 
0  6488 
0.8591 
1  0787 
1  2704 
1  4731 
1.6717 
1.9197 
2.  3029 
2  3349 

NaNOa+Aq 

g  Bromine 

1-N 

Vr-N 
VHff 
Vs-N 
Vir-N 

•28  80 
31  35 
32  62 
33  33 
33  74 

(Jakowkin,  I.  c  ) 
Solubility  in  salts+Aq  at  25°. 

Salt+Aq 

g.  Br>  sol  in  1  liter 

Vr-N  Na2S04 
Vr-N  K2SO< 
Vr-N.(NH4)J304 
N  NaN08 
N  KN08 
N  NH4N03 
N  NaCl 
N  KC1 
N  NEUC1 

23  90 

24  80 
77  7 
28  00 
28  95 
55  15 
55  90 
57  40 
82  2 

The  above  figures  indicate  that  below  a 
concentration  of  0.1  g.  mcl.  KBr  per  1.  just 
enough  Br  is  dissolvea  to  form  KBr3,  while 
above  that  concentration  somewhat  larger 
amounts  of  Br  are  dissolved,  which  is  greater 
at  the  lower  temp. 
(Worley,  Chem.  Soc.  1905,  87.  1109.) 

(McLauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 

Solubility  in  HgBr2+Aq  at  25°. 
10  ccm.  of  the  solution  contain:  — 

Solubility  of  Br2  in  NaBr+Aq  at  25° 


g.  NaBr  per  1 

g.-atoms  Brs  per  1 

Sp  gr. 

92.6 
160  5 
205  8 
255  8 
319.7 
359  0 

408*3 

2  479 
4  345 
6.195 
8  575 
13  65 
16  04 
19.23 
20  85 

1  213 
1  372 
1.515 
1.678 
1  997 
2  137 
2  327 
2  420 

(Bell,  J.  Am.  Chem.  Soc.  1912,  34.  14.) 

Solubility  in  salts+Aq. 
'  Solubility  in  1  liter  K2S04-r-Aq  at  25°. 

KzSCU+Aq 

g  Bromine 

1-N 

Vr-N 
Vr-N 
Vr-N 
Vir-N 

25.14 
29  44 
31.46 
32.70 
33  10 

(Jakowkin,  Z.  phys.  Ch,  1896,  20,  26.) 

Milhmols.  Br2  Millimols.  Hg 

2  125  0. 

2  204  0  0560 

2  216  0  0793 

2  226  0  1284 

2  231  0.2120 
(Herz  and  Paul,  Z.  anorg.  1914,  85.  215.) 

1  1.  N.NH4C2H302-|-Aq  dissolves  340.5  g. 
Br2  at  25°.  (McLauchlan,  Z.  phys.  Ch.  1903, 

Miscible  in  all  proportions  with  liquid  N02. 
(Frankland,  Chem.  Soc.  1901,  79.  1361.) 

More  sol.  in  alcohol  than  in  H20;  miscible 
with  ether,  CS2,  CHC1«.  (Sestmi,  Zeit.  Chem. 
1868.  718.) 

Somewhat  soluble  in  glycerine.  (Pelouze.) 
Sol.  in  benzene  (Mansfield);  insol.  in  benzene 
(Moride.  A.  ch.  (3)  39.  452).  Sol.  in  warm 
chloral,  bromal.  and  iodal.  (LSwig,  Pog&.  14. 
485.)  Sol.  in  SC12  (Solly),  and  SBr2.  SoL  in 
cone.  HC2H?O2+Aq.  (Balard.)  Sol.  in 
aqueous  solution  of  potassium,  sodium,  or  cal- 
cium acetates.  (Cahours.) 
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Solubility  in  CS2 

Partition  of  Br2,  etc.  —  Continued 

100  g  of  the  sat  solution  contain  at 
—95°            —110  5°            —116° 

Other  solvent 

G 

w 

G/W 

45  4                   39  0             36  9  g  Br2 
(Arctowski,  Z.  anorg.  1896,  11.  274.) 

cs, 

7  750 
10  600 

0  1015 
0  1387 

76 
76 

35 

44 

Cryst  from  CS2  at  —90°  in  fine  needles. 

14  696 

0  1910 

76 

98 

(Arctowski,  Z  anorg  1895,  10.  25  ) 

17  999 

0  2352 

76 

54 

Sp  gr,  of  Br2+CCl4  at  32  5°. 
%  Br2  by  weight                    Sp  gr 
1  5449                            1  58014 

26  345 
40  625 
57  038 

0  3467 
0  5194 
0  7160 

75 

78 
79 

99 
21 
66 

1  6454                              1  58060 
1  7990                          1  58168 

(Herz,  Z  Elektrochem,  1910,  16.  871.) 

2  6676                             1  58812 
3  5833                           1  59526 
(Joseph,  Chem.  Soc  1915,  107.  3  ) 

r*artition  coefficient  for  bromine  between  CSa 
and  H20  at  25°C. 
A  =  concentration  of  the  water  layer 

Sp.  gr.  of  Br2+  nitrobenzene  at  32  5° 

C  =  concentration  of  the  CSs  layer. 

%  Br2  by  weight                    Sp.  gr 

A 

C 

N-C/A 

1  5643                           1  20225 

3  2323                             1  21449 

7.545 

691  9 

91 

71 

4  6462                            1  22518 

4  109 

338  6 

82 

41 

6  1826                           1  23603 

2.660 

217  4 

81 

72 

(Joseph,  Chem.  Soc.  1915,  107.  3  ) 

2.544 

207  7 

81 

66 

Very  sol   in  benzomtnle      (Naumann,  B. 

1.740 
1  2878 

140  38 
103  7 

80 
80 

67 
51 

1914.  47.  1369.) 
Sol    in  acetone.     (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904.  37.  4328.) 

0.8073 
0  5046 

64  44 
39  64 

79 
78 

83 
38 

Partition  of  Br2  between  water  and  other 

solvents. 

W=millimols  Bromine  in   10  com.  of  the 
aqueous  layer. 


'artition   coefficient   for   bromine    between 

CHBr3  and  H30  at  25°C. 
A  =  concentration  of  the  water  layer. 
C  =  concentration  of  the  CHBr3  layer. 


other  layer. 

A 

C 

N-C/A 

Other  solvent 

G 

W 

G/W 

5  424 
3  838 
2  368 
1  348 
0  766 
0  366 

373  6 

264  7 
161  5 
90.17 
50.49 
23  62 

68  88 
68.80 
68.19 
66  90 
65  84 
64  85 

CC14 

1  949 
7  008 
12.171 
39  880 
54  574 

0  0853 
0  3085 
0.5300 
1  3132 
1.5560 

22  73 
22  71 
23.13 
30  32 
35  01 

Partition  coefficient  for  bromine  between  CC14 
and  H20  at  25°C. 
A  =  concentration  of  the  water  layer. 
C  =  concentration  of  the  CC14  layer. 

75%  by  vol.  CCU 
+25%  by  vol.  CS2 

3  567 
7  304 
10.833 
13  922 
17  230 
25  637 
40  625 
54,035 

0  0985 
0  1910 
0  2£00 
0.3720 
04580 
0  6580 
0  9940 
1  2080 

37.06 
38  15 
37  36 
37  42 
37  62 
38  96 
40  88 
44  73 

A 

C 

N=C/A 

14  42 
10  80 
7.901 
7.163 
6  803 
5.651 
3.216 
2  054 
1  266 
0,7711 
0  5761 
0  4476 
0  3803 
0.2478 

545.2 
372  2 
252  8 
225.8 
218.5 
172  6 
94  84 
58.36 
35  92 
21  53 
15  72 
12  09 
10  27 
6  691 

37  82 
34  44 
32  01 
31  52 
32  12 
30  54 
29  48 
28.41 
28  37 
27.92 
27.26 
27.02 
27.00 
27.00 

50%  byvol.CC!4+ 
50%  by  vol.  CS2 

3  592 
6.820 
10.148 
13  866 
16  616 
42.975 
55.965 

0.0784 
0  1487 
0.2206 
0.3065 
0.3688 
0  8086 
0  9960 

45.82 
46  85 
46  01 
45.24 
45.0 
53.15 
56.1 

25%  by  vol.  CCU 
+75%  by  vol.  CS3 

5  753 
10  902 
26  724 
41  314 
55.526 

0  0884 
0.1682 
0.4970 
0  6331 
0.8520 

65.0 
64.8 
65.6 
65  2 
65.1 

(Jakowkin,  Z.  phys.  Ch.  1895,  18.  588.) 
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Partition    of    bromine    between    CC14    and 

salts -f- Aq. 

A  =  concentration  of  Br  in  H20  layer. 
C  =  concentration  of  Br  in  CC14  layer. 

Partition  of  Br2  between  CC14  and  NaNO3  + 
Aq  at  25°. 


NaNOj+Aq 

A 

C 

1-N 
Vr-N 
Vr-N 
Vr-N 
Vie-N 

7  905 
S  763 
9  033 
9  200 
9  399 

316  7 
319  5 
315  7 
316  7 
319  3 

(  Jakowkin,  Z.  phys.  Ch.  1896,  20,  25  ) 

Partition  of  Br2  between  CC14  and  K2SO4-f- 
Aq  at  25°. 

KaSCh+Aq 

A 

C 

1-N 

Vr-N 
V4-N 
Vr-N 
Vir-N 

5  982 
6  S43 
7  354 
7  585 
7  498 

255  4 
253  4 
252  8 
250  3 
242  3 

(Jakowkin,  I.  c.) 

Partition  of  Br2  between  CC14  and  Na2S04+ 
Aq  at  25°. 

NaaSCU-fAq 

A 

C 

1-N 
Vr-N 
Vr-N 
Vr-N 
Vir-N 

5.934 
6  838 
7  402 
7  609 
7  713 

254  6 
253  4 
254  4 
252  8 
251  2 

(Jakowkin,  I  c.) 

Crystallizes  at  4°  with  10H20. 
Bromine  chloride,  BrCl. 

Sol.  in  H30,  CS2,  ether,  etc. 
Bromine  fluoride,  BrF3. 

Fumes  in  the  air.  Decomp.  by  H2O.  CLe- 
beau,  C.  R.  1905,  141.  1019.) 

Bromine  oxides. 

No  oxides  of  bromine  are  known  in  the  free 
state  See  hypobromous,  bromic,  and  per- 
bromic  acids. 

Bromiridic  acid. 

Ammonium  bromiridate,  (NH4)2IrBr6. 

Less  sol.  in  cold  H20  than  the  K  salt. 
(Birnbaum,  Zeit.  Chem.  1865.  22.) 

Very  sol.  in  cold  H20.  (Gutbier,  B.  1909, 
42.  3910.) 

Caesium  bromiridate,  Cs2IrBr6. 

Sol  in  H20.  (Gutbier,  B.  1909,  42.  3911.) 
Potassium  bromiridate,  K2IrBre. 

-Moderately  sol.  in  cold,  more  easily  in  hot 


Insol  in  alcohol  or  ether. 
Sol  in  cold  H2O  and  in  HBr+Aq.     (Gut- 
bier, B   1909,  42.  3910 ) 

Rubidium  bromiridate,  Rb2IrBr6. 

Very  sol.   in  cold  H2O.    Sol    in  hot  dil. 
HBr+Aq.    (Gutbier,  B.  1909,  42.  3911.) 

Sodium  bromiridate. 

Deliquescent.    Easily  sol.  in  H20,  alcohol, 
or  ether. 

Bromiridous  acid,  H6Ir2Bri2+6H20. 

Easily  sol,  in  H20,  alcohol,  or  ether.  CBirr,- 
bauni,  1864.) 

Ammonium  bromiridite,  (NH4)eIr2Bri2-hH20. 
Difficultly  sol.  in  H20.    (Birnbaum.) 

Potassium  bromiridite,  K6Ir2Br12+6H2G. 
Efflorescent.    Sol.  in  H2C. 

Silver  bromiridite,  Ag6Ir2Bri2. 
Ppt.    Insol.  in  H20  or  acids. 

Sodium  bromiridite,  Na6Ir2Bri2+24H20. 
Efflorescent.    Very  sol.  in  H20. 

Bromocarbonatoplatindmmine     carbon- 
ate, ^J23[Pt(N2H6)2]2(C03)2+4H20. 
Ppt. 

Bromocarbonatoplatii^ainine    carbonate 
bromoplatmcfc'amine  nitrate, 

g23Pt(N2F6)2]2(rC3)2,  2Br2Pt(N2H6)2 
(MO,),. 
Bromochloroplatindiamine  chloride, 

gpt(N2H6)2C!2. 
Very  si.  sol.  in  H<sO.    (Cleve.) 
—  chlorobromide,  ci  PtN2HeBr(?) 
Very  si.  sol.  in  H20. 
Bromochlororoplatinic  acid. 

Potassium  bromochloropletinate,  K2PtCl5Br' 

(Pitkin,  J.  Am.  Chem.  Soc.  2.  408.) 

Mixture.  (Herty,  J.  Am.  Chem.  Soc.  1896, 
18. 130.) 

K2PtCl4Br2.  SI.  sol.  in  cold  H20;  much 
more  sol.  m  hot  H20.  (Pitkin.) 

Mixture.    (Herty.) 

K2PtCl3Br3.   As  above. 

K2PtCl2Br4.  (Pigeon,  A.  ch.  1894,  (7)  2» 
488.) 

K2PtClBrs.    (Pitkin.) 

Bromochromic  acid. 

Potassium  bromochromate,  KCrOsBr2  = 
CrO2(Br)OK:. 

Decomp.  by  H20.    (Heintze,  J.  pr.  (2)  4. 

225.) 
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Dz'bromochromium  chloride. 

[Cr(H20)4Br21Cl+2H20. 
Ppt.    Nearly  insol.  in  fuming  HC1.    (Bjer- 
rum,  B.  1907,  40.  2918  ) 

Bromohydroxyloplatimfa'amine   bromide, 


Very  si  sol.  in  H2O.    (Cleve  ) 

-  chloride,  ^  Pt(N2H6Cl)  >. 
Sol.inHaO    (Cleve.) 

-  nitrate,  ^  Pt(N2H6N03)2 

Very  si.  sol.  in  cold,  moderately  sol.  in  hot 
H20.  (Cleve.) 

Bromohydroxyloplatinwonodiainine 

nitrate    Br  Pt  (NHS)2N03  ,  H  o 
nitrate,  QHPt  NHgNO3   +H2O. 

Easily  sol  in  H20.    (Cleve.) 
Bromomerctirosulphtirous  acid. 

Ammonium  bromomercurosulphite, 

NH4S03HgBr 
Sol.  in  H20.    (Barth,  Z.  phys  Ch  9.  215.) 

Potassium  bromomercurosulphite, 

KSOsHgBr. 
As  above.    (B.) 

Bromomolybdenum  bromide, 

Br4Mo3Br2-  molybdenum  dibromide, 
MoBr2. 
Insol.  in  H20  or  acids,  or  even  in  boiling 

aqua  regia.    Easily  sol  in  dilute,  decomp.  by 

cone,  alkalies  +Aq.    (Blomstrand.  J.  pr.  82. 

436.) 

Bromomolybdenum    chloride,    Br4Mo3Cl2-|- 

3H2O. 
Insol  in  acids     (Blomstrand.) 

Bromomolybdenum  chromate,  Br4Mo3Cr04-|- 

2H20. 

Insol.  in  dil.  acids.  Sol.  in  hot  cone.  HC1 
+Aq.  Insol.  in  alkali  chromates-fAq,  (At- 
terberg.) 

Bromomolybdenum  fluoride,  Br4Mo3F2-f 

3H20. 
Insol.  in  H2C.    (Atterberg.) 

Bromomolybdenum  hydroxide,  Br4Mo8(OH)2. 

Completely  sol.  in  alkalies  if  not  heated  over 
90°.  (Atterberg.) 

+2H20. 

+8H20- 

Bromomolybdenum  iodide  hydroxide, 
2Br4Mo8I2,  Br4Mo3(OH)2-h8H2O. 

Precipitate.    (Blomstrand,  J.  pr.-77.  92.) 
Bromomolybdenum  molybdate,  Br4Mo3MoO4 

Precipitate.    (Atterberg.) 


Bromomolybdenum  phosphate, 

Br4Mo3H4(P04)2. 
Precipitate.    Insol  in  H20.    (Atterberg.) 

Bromomolybdenum   sulphate,   Br4MosSO4-f 
3H20. 

Precipitate.     SI.    sol.   in   boiling   HiSO4. 
(Atterberg.) 

Dibromomolybdous  acid,  MoOBvs(OH)  -f 


Sol.  m  H2O     Very  hydroscopic,     (Wein- 
land,  Z.  anorg  1905,  44.  86  ) 

Teirabromomolybdous  acid,  MoBrt(OH)-f 

2H20 

Sol.   in  H2O.     Hydroscopic,      (Weinland, 
I.e.) 

Pi  ammonium  pe;ztabromomolybdite, 
*  '  "  50(NH4)2. 


MoBr, 
Hydroscopic.     Sol.  in 
I.  c) 


(Weinland, 


Dicaesium 

MoBr6OCs2. 
Hydroscopic.     Sol,  in  H20.     (Wemland, 
I  c.) 

Calcium  tefrabromomolybdite,  (MoBr40)2Ca 

+7H20. 
Hydroscopic,    Sol,  in  H20.    (Weinland,  L  c, 


^irabromomolybdite, 
MoBr4(OLi)+4H,0 

Hydroscopic,     Sol,  in  H30      (Weinland, 
I.  c.) 

Magnesium  pe«tobromomolybdite. 

MoBrfi(OMg)-h7H20, 
Hydroscopic,     Sol,  in  H2O.     (Weinland, 
I.  c.) 

A/0;w>potassium  ieirabromomolybdite, 

MoBr4(OK)-h2H20. 

Hydroscopic,     Sol,  in  H20.     (Weinland, 
L  c.) 

Ztopotassium   pe««abromomolybdite, 

MoBr6OK2. 

Hydroscopic.     Sol,  in  H2O.     (Weinland, 
Z.  c.) 

Dmibidium  pe^iabromomolybdite, 

MoBr6ORb2f 

Hydroscopic.     Sol.  in  H2O.     (Weinland, 
Z.  c.) 

Bromomtratoplatincfo'aniine  nitrate, 
Br  P;N2H6N08. 


Decomp.  by  HsO.    (Cleve,) 

sulphate,  ^ 
SL  sol  in  HA 
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Bromonitritoplatinsm^amirie  nitrite, 

NO2Br2Pt(NH3)2NOa. 
SI  sol.  in  H2O.    (Blomstrand  ) 

Bromonitrous  acid. 

Platinum  silver  bromonitrite,  PtAg2Br2(NO2)4. 
Ppt     (Miolati,  Gazz.  ch.  it  1900,  30.  588.) 

Bromopalladic  acid. 

Ammonium  bromopalladate,  (NH4)2PdBre. 

Difficultly  sol  in  cold  H20.  Decomp.  by 
hot  H2O  and  by  hot  cone.  H2S04  (Gutbier, 
B.  1905,  38.  1907  ) 

Caesium  bromopalladate,  Cs2PdBr6 

Difficultly  sol  in  cold  H20.  Decomp  by 
hot  H20  or  by  hot  cone  H2S04.  (Gutbier, 
Lc.) 

Potassium  bromopalladate,  K2PdBr6. 

Difficultly  sol.  m  cold  H2O.  Decomp  by 
hot  H20  or  by  hot  cone.  H2S04.  (Gutbier, 
Lc) 

Rubidium  bromopalladate,  Rb2PdBre. 

Insol.  in  cold  H20.  Decomp.  by  hot  H20 
or  by  hot  cone  H2S04  (Gutbier,  I  c ) 

Bromopalladious  acid. 

Ammonium  bromopalladite,  (NH4)2PdBr4. 

Very  stable  Sol.  in  H20.  (Smith,  Z. 
anorg  1894,  6.  381.) 

Very  sol.  in  cold  H2O. 

Can  be  cryst.  from  a  very  small  amount  of 
hot  H2O.  (Gutbier,  B.  1905,  38.  2387.) 

Barium  bromopalladite. 

Not  deliquescent  Sol.  in  H20.  (v.  Bons- 
dorff.) 

Caesium  bromopalladite,  Cs2PdBr4. 

Very  sol.  in  HS0.  (Gutbier,  B.  1905,  38. 
2388 ) 

Manganese  bromopalladite,  MnPdBr4. 
Sol.  in  H20  and  alcohol,    (v.  BonsdorfT.) 
•f  7H20,    Very  sol.  in  H20.     (Smith,  Z. 

anorg  1894,6.382) 

Potassium  bromopalladite,  K2PdBr4 
Easily  sol,  in  H20.     (Joannis,  C.  R.  95. 

295.) 
Very  stable.     Sol.  in  H20.     (Smith,  Z. 

anorg.  1894,  6.  381.) 

H-2H20.   Unstable  in  the  air.    (Smith,  Z.  c.) 

Rubidium  bromopalladite,  Bb2PdBr4. 

Can  be  cryst.  from  a  very  smalT  amount  of 
hot  H2O.  (Gutbier,  B.  1905,  38.  2388.) 

Sodium  bromopalladite,  Na2PdBr4+4MH20. 
Very  deliquescent.    Sol.  in  H2O.    (Smith, 
Lc.) 


Strontium  bromopalladite,  SrPdBr4+6H20. 

Stable  m  the  air  Very  sol.  in  H2O.  (Smith, 
Lc) 

Zinc  bromopalladite. 
Sol.  in  H2O     (v.  Bonsdorff.) 

Bfomophosphatoplatmcfo'amine  phos- 
phate, BrPt(N2H6)2+2H20. 
\  / 
P04 
SI  sol  mH2O     (Cleve.) 

Bromophosphoric  acid. 

Thorium  bromophosphate,  ThBr4, 

3(3Th02)  2P205). 

Insol.  in  most  acids  and  in  fused  alkali 
carbonates  Decomp.  by  long  boiling  with 
cone.  H2S04  (Colam,  C  R.  1909,  149.  208  ) 

Bromoplatinamine  bromide, 

Br2Pt(NH3Br)2. 

SI.  sol  in  H2G  (Cleve,  Sv.  V  A  H  10,  9. 
31.) 

nitrite,  Br2Pt(NH3N02)2. 

Very  si.  sol.  in  H20     (Cleve.) 

Bromoplatincfo'amine  bromide, 

Br2Pt(N2H6)2Br2. 
Only  si.  sol  in  hot  H20     (Pleve  ) 


chloride,  Br2Pt(N2H6)2Cl2. 

Very  si.  sol.  in  H20     (Cleve.) 

dfohromate,  Br2Pt(N2H6)2Cr20;. 

SI.  sol.  in  H20. 

nitrate,  Br2Pt(N2H6NO3)2 

SI.  sol.  m  cold,  rather  easily  sol.  in  hot  H20. 
(Cleve.) 

phosphate,   Br2Pt[N2H6P02(OH)2]2+ 

2H20. 

Rather  easily  sol.  in  hot  H20.    (Cleve.) 

sulphate,  Br2Pt(N2H6)2SO4. 

Very  si.  sol.  in  H20. 

Bromoplatinmonodiamine  nitrate, 


Easily  sol.  in  H2O. 
—  sulphate,  Br2Pt 


_a'S04-}-H20. 
Moderately  sol.  in  H20.*   (Cleve.) 

Bromoplatinsemidiarnine  bromide, 

Br8Pt(NH8)s3r. 
81.  sol.  in  cold  H2O.    (Cleve.) 

Bromo^platmdTamine  anhydronitrate, 

Sol.  in  HNOs+Aq.2  * 
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Bromodtplatin^amine  chloride. 

Br2Pt2(N2He)4Cl4 
Ppt     (Cleve.) 

—  nitrate,  Br2Pt2(N2H6)4(N03)4+2H20. 
Moderately  sol  in  hot  H20. 

sulphate,  Br2Pt2(N2H6)4(S04)2+2H2O 

Ppt.    (Cleve.) 

Bromoplatinic  acid,  H2PtBrfl +9H20. 

Very  deliquescent,  and  sol.  in  H20,  alcohol, 
ether,  chloroform,  or  acetic  acid.  (Topsoe, 
J.  B  1868.273) 

Ammonium  brcmoplatinate,  (NH4)2PtBr0 
Sol.  m  200  pts  H2O  at  15°  (Topsoe  ) 
100  pts.  (NH4)2PtBr6-|-Aq  sat.  at  20°  con- 
in  0.59  pt  dry  salt  (Halberstadt, 


B.  17. 


tain 
2965.) 

Barium  bromoplatinate,  BaPtBr6+10H20. 
SI  deliquescent     Very  sol.  in  H20. 

Caesium  bromoplatinate,  Cs2PtBr6. 

SI.    sol     in    dil     HBr-fAq     (Obermaier, 
Dissert.) 

Calcium,  bromoplatinate,  CaPtBr6+12H2O 
SI  deliquescent.    Very  sol.  in  H2O. 

Cobalt  bromoplatinate,  CoPtBr6+12H2O. 
Deliquescent. 

Copper  bromoplatinate,  CuPtBr0-j-SH2O. 
Very  deliquescent;  sol.  in  H20. 

Lead  bromoplatinate,  PbPtBr6. 

Easily  sol.  m  H20,  but  decomp.  by  large 
amount. 


Lead    tefrabromoplatinate, 
PbOH. 


[PtBr4(OH)2]Pb, 


Insol.  in  H2O.    (Miolati,  C.  C.  1900,  II. 
810.) 

Magnesium  bromoplatinate,  MgPtBr6-f- 
12H20. 

Not  deliquescent. 

Manganese  bromoplatinate,  MnPtBre-j- 
6H20. 

Sol.  in  H20 

+12H20.    Sol.  inH20. 

Mercuric  tetfmbromoplatinate, 

[PtBr4(OH)2]Hg 

Insol.  in  H20.    (Miolati,  C.  C.  1900,  II. 
810.) 

Nickel  bromoplatinate,  NiPtBr6-f-12H2O. 
Deliquescent. 

Potassium  bromoplatinate,  K2PtBre. 

SI.  sol.  in  H20.     InsoL  in  alcohol,     (v. 
Bonsdorff,  Pogg.  19.  3440 


Sol.  m  10  pts.  boiling  H2O.  (Pitkin,  C  N 
41.  218 ) 

100  pts  K2PtBr6-f-Aq  sat.  at  20°  contain 
2  02  pts.  dry  salt  (Halberstadt,  B.  17.  2962  ) 

Praseodymium  bromoplatinate,  PrBr3,PtBr3 
+10H20 

Deliquescent;  veiy  sol.  in  H20;  sol  in  HBr 
(Von  Schule,  Z  anorg.  1898,  18.  353.) 

Rubidium  bromoplatinate,  Rb2PtBrc 

SI.  sol.  in  dil.  HBr+Aq.  (Obeimaier. 
Dissert ) 

Silver  bromoplatinate,  Ag2PtBr6 

Insol  m  H20.  (Miolati,  C  C  1900,  II. 
810) 

Silver  teti  abromoplatinate,  [PtBr4(OH)2]Ag2. 
Ppt, ,  insol  in  H20     ( Miolati,  I  c  ) 

Sodium  bromoplatinate,  Na2PtBr6H-6H2O 
Easily  sol  in  H2O  and  alcohol 

Strontium  bromoplatinate,  SrPtBr6-flOH2O 
SI  deliquescent.    Very  sol.  in  H20. 

Thallium  teZrcrbromoplatinate, 

[PtBr6(OH)2]Tl2 

Insol.  in  H20.  (Miolati,  C.  C.  1900,  II. 
810) 

Ytterbium  bromoplatinate,  YbBr3,3H2PtBrt> 

+30H2O. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32.  138.) 

Zinc  bromoplatinate,  ZnPtBr6+12H20 
Sol.  in  H20. 

Bromoplatinocyanhydric  acid, 
H2Pt(CN)4Br2 
See  Perbromoplatinocyanhydric  acid. 

Potassium  bromoplatinocyanide,  5K2Pt(CN)4, 

K2Pt(CN)4Br2+18H20. 
Sol.  in  H20. 

Bromoplatinous  acid. 

Potassium  bromoplatinite,  K2PtBr4-h2H2O. 

Extremely  sol.  in  HaO.  (Billmann  and  An- 
dersen, B.  1903,  36.  1566.) 

Bromopurpureochromiuin  bromide, 

BrCr(NH8)5Br2 

Less  sol  in  H20  than  chloropurpureo- 
chromium  chloride.  (Jbrgensen,  J  pr.  (2) 
25.  83.) 

—  bromoplatinate,  BrCr(NH8)5PtBr6 

( Jorgensen,  I  c ) 

•  chloride,  BrCr(NHs)6Cl2, 


More    sol.    in    H20    than    the    bromide. 
(Jorgensen,  I.  c.) 
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Bromcpurpureochromium  chromate, 

BrCr(NH3)5Cr04. 
Precipitate.    (Jorgensen,  /.  c.) 

-  nitrate,  BrCr(NH8)«(NOa)2. 
More   sol    than   bromide   and   less 

chloride     (Jorgensen,  I  c.) 

Bromopurpureocobaltic  bromide, 

CoBr(NH3)6Br2 

Sol  in  530  pts  H2O  at  16°  Insol  m 
alcohol,  NH4Br,  KBr,  or  HBr+Aq.  More 
sol  in  hot  H20  containing  a  little  HBr.  (Jor- 
gensen, J  pr  (2)  19.  49.) 

Bromopurpureocobaltic    mercuric    bromide, 

CoBr(NH3)6Br2,  3HgBra. 
More  sol.  in  BUG  than  the  corresponding 
HgCl2salt.    (J.) 

--  bromoplatinate. 

Very  si  sol  in  cold  H20.    (J.) 

-  chloride,  CoBr(NH3)6Cl2 

Difficultly  sol.  in  cold  H20,  but  much  more 
easily  than  the  bromide.  Insol.  in  dil  HCl-{- 
Aq,  and  m  alcohol. 

-  mercuric  chloride,  CoBr(NH3)5Cl2, 


SI.  sol.  in  H20. 

-  chloroplatinate. 

Nearly  or  quite  insol.  in  H20.    (J.) 
—  *-  chromate,  CoBr(NH3)5Cr04 
Nearly  insol  in  H2O. 

-  dithionate,  CoBr(NH3)6S206 
Nearly  insol.  in  H2O. 

-  fluosilicate,  CoBr(NH3)6SiF6. 

Very  si.  sol.  m  cold  H20;  insol.  in  alcohol. 

-  nitrate,  CoBr(NH3)5(NO3)2. 

More  sol.  in  H20  than  the  bromide,  but 
less  than  the  chloride  Wholly  insol.  in  dil. 
HN03+Aq  or  alcohol 

-  oxalate,  CoBr(NH3)5C2O4. 
Nearly  insol.  in  H20 

-  sulphate,  CoBr(NH8)6S04 

Can  be  crystallized  from  very  dil.  H2S04+ 
Aq.    Insol.  m  alcohol. 
-j-GH20.    Efflorescent 

Bromopurpureorhodium  bromide, 

BrRh(NH3)6Br2. 

Much  less  easily  sol.  in  H20  than  the  chloro- 
chlonde  Insol.  in  dil.  HBr+Aq  and  alcohol. 
(Jorgensen,  J.  pr.  (2)  27.  433.) 

-  bromoplatinate,  BrRh(NHs)6PtBr6. 
Almost  insol.  in  H20. 

-  fluosilicate,  BrRh(NH8)  *SiF6. 

SI.  soj.  in  H20.  Sol.  in  boiling  NaOH+Aq 
as  roseo  salt  I 


Bromopurpureorhodium  nitrate, 

BrRh(NH3)5(N03)2. 

SI.  sol.  in  H20,  but  much  more  sol.  than  the 
bromide. 

Bromorhodous  acid. 

Ammonium  bromorhodite,  (NH4)2RhBr6 
Sol    in  H20.      (Goloubkine,    Chem.    Soc. 

1911,  100  (2)  45.) 
Sol.  m  H20     (Gutbier,  B.  1908,  41.  215  ) 

Barium  bromorhodite,  BaRhBr6. 

Sol.  in  H20.    (Goloubkine,  I.  c.) 
Caesium  bromorhodite,  Cs2RhBr6 

Difficultly  sol.  m  H20.    (Gutbier,  I  c.) 

Potassium  bromorhodite,  K2RhBrs. 
Very  sol.  in  H20.    (Goloubkine,  I.  c.) 
Sol.  in  H2O.    (Gutbier,  I  c.) 

Rubidium  bromorhodite,  Rb2RhBrs. 
Sol.  m  H20.    (Goloubkine,  I.  c.) 
Difficultly  sol.  in  H20.    (Gutbier,  I.  c.) 

Sodium  bromorhodite,  Na2RhBrfi. 

Very  sol.  in  H2O.    (Goloubkine,  I.  c.) 
Bromoruthenic  acid. 
Potassium  bromoruthenate,  K2RuBr6. 

Very  sol.  in  H20.     (Howe,  J.  Am.  Chem. 
Soc.  1904,  26.  946.) 

Potassium  a#wobromoruthenate, 
K2Ru(H2O)Br6 

Ppt.    (Howe,  I.  c.) 
Rubidium  bromoruthenate,  Rb2RuBr6. 

Sol.  in  H20.    (Howe,  I  c.) 

Rubidium  a^wobromoruthenate, 

Rb2Ru(H20)Br5. 
Ppt     (Howe,  I  c.) 

Bromoruthenious  acid. 

Caesium  bromoruthenite,  CsRuBr6-f  H20. 

Ppt.    (Howe,  J.  Am.  Chem.  Soc,  1904,  26. 
945.) 

Potassium  bromoruthenite,  K2RuBr6. 

Very  sol.  in  H20  with  decomp.    Very  sol 
in  dil.  HBr.    (Howe,  I.  c.) 

Rubidium  bromoruthenite,  Rb2RuBr6-J-H2O. 

Sol.  m  dil.  HBr.    (Howe,  I.  c ) 
Bromoselenic  acid. 

Ammonium  bromoselenate,  (NH4)2SeBr6. 

Sol,  in  H20  with  decomp.    (Muthmann  and 
Schafer,  B.  26.  1008.) 

Caesium  bromoselenate,  Cs2SeBrfi. 

SI.  sol.  in  H20.    (Lenher.  J.  Am.  Chem 
Soc.  1898,  20.  571.) 

Potassium  bromoselenate,  K2SeBrfl. 

As  NH4  salt.    (M.  and  S.) 
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Rubidium  bromoselenate,  Rb2SeBu. 

Less  sol  m  H20  than  K  salt.    (Lenher,  I.  c  ) 

Bromop^roselenious  acid. 

Ammonium  bromop2/70selenite,  NH4Br,  2SeO2 

+2H30 

More  easily  sol.  in  H2O  than  corresponding 
Cl  compound  (Muthmann  and  Schafer,  B. 
1893,  26.  1014.) 

Potassium  bromoTWoselenite,  KBr,  2Se02+ 

2H20. 

Sol.  in  H20.  (Muthmann  and  Schafer,  B. 
26.  1008.) 

Bromosmic  acid. 

Ammonium  bromosmate,  (NEU^OsBre. 

Only  si  sol  in  H20  (Rosenheim,  Z.  anorg. 
1899,  21.  135.) 

Caesium  bromosmate,  Cs2OsBre. 

Nearly  msol.  in  H20  and  dil.  HBr  (Gut- 
bier,  B/1913,  46.  2103.) 

Potassium  bromosmate,  K2OsBre 

Only  si.  sol  in  H20.    (Rosenheim,  I.  c) 

Rubidium  bromosmate,  Rb2OsBr6. 

Difficultly  sol.  in  H20  and  in  dil.  HBr. 
(Gutbier,  I.  c.) 

Silver  bromosmate,  Ag2OsBi6. 

Ppt  ,  msol.  in  H20.    (Rosenheim,  I  c  ) 

Sodium  bromosmate,  Na2OsBr6+4H2O. 
Sol  in  H20.    CRosenheim,  I  c.) 

Bromostannic  acid,  E2SnBr6-f-8H20. 

Very  deliquescent.  Sol.  in  H20  (Seubert, 
B  20.  794  ) 


Manganous  bromostannate,  MnSnBr6-|- 

6H20. 
Deliquescent     (Raymann  and  Preis  ) 

Nickel  bromostannate,  NiSnBr6+SH20. 
Dehquescent.     (Raymann  and  Preis.) 

Potassium  bromostannate,  K2SnBr6. 

Sol  in  H20.    (Topsoe.) 
Rubidium  bromostannate. 

Sol.  in  H20.    (Raymann  and  Preis  ) 

Sodium  bromostannate,  Na2SnBr6-j-6H20. 

Not  dehquescent,   but  extremely  sol.   in 
H20.    (Seubert,  B  20.  796.) 

Strontium  bromostannate,  SrSnBr6+6H20. 

Very  hydroscopic,  and  sol.  in  H20.    (Ray- 
mann and  Preis.) 

Bromosulphatoplatindiamine  sulphate, 
sSr>Pt(N2H6)2S04 


Ammonium  bromostannate, 

Very  deliquescent,  and  sol.  in  H2O.    (Ray- 
mann  and  Preis,  A.  223.  323.) 

Caesium  bromostannate. 
Sol  inH20.    (Raymann  and  Preis.) 

Calcium  bromostannate,  CaSnBr6-i-6H20. 

Very  deliquescent.     Sol   in  H20.     (Ray- 
mann  and  Preis.) 
Cobalt  bromostannate,  CoSnBr6+10H20. 

Dehquescent.    (Raymann  and  Preis.) 

Ferrous  bromostannate,  FeSnBr6+6H20. 
Deliquescent.    (Raymann  and  Preis  ) 

Lithium  bromostannate,  Li2SnBr6-|-6H20. 

Extremely  deliquescent.     (Leteur,  C.  R 
113.  541.) 

Magnesium  bromostannate,  MgSnBr6+ 

10H20. 
Dehaueseent     (Ravmann  and  Preis.) 


Rather  easily  sol.  in  hot  H20. 
Bromosulphobismuthous  acid. 

Cuprous  bromosulphobismuthite,  2Cu2S, 

Bi2S3,  2BiSBr. 

Stable  in  the  air  and  msol  in  H20  at  ord. 
temp.  Partially  decomp  by  boiling  H2O. 
Decomp.  by  mineral  acids  \\ith  the  evolution 
of  H2S.  (Ducatte,  C.  R.  1902,  134.  1212.) 


Lead     bromosulphobismuthite, 
2BiSBr. 


PbS,Bi2S3' 


Insol  in  H20  Decomp.  by  boiling  H?O. 
Decomp.  by  dil.  mineral  acids  with  evolution 
of  H2S.  (Ducatte,  I  c ) 

Bromotantahun  bromide,  (Ta6Bri2)Br2  4- 

7H20. 

Stable  in  the  air  when  in  the  solid  state. 
Sol.  in  H20  without  decomp.  Sol  in  propyl 
alcohol  (Chapin,  J.  Am.  Chem.  Soc.  1910, 
32.  328 ) 

Bromotantalum  chloride,  (TaeBr12)Cl2-i- 
7H20. 

(Chapin,  I.  c.) 
Bromotantalum  hydroxide,  (TaeBri2)(OH)2+ 
10H20. 

SI.  sol.  in  HC1.  Stable  in  the  air  below 
100°. 

Sol.  in  alcohol     Insol.  in  ether.    (Chapin, 
I.e.) 
Bromotantalum  iodide,  (Ta6Bri2)I2-h7H20. 

(Chapin,  I.  c.) 
Bromotelluric  acid. 
Ammonium  bromotellurate,  (NH4)2TeBr6. 

Less  sol.  in  H20  than  K  salt.  (Muthmann 
and  Schmidt,  B.  1893,  26.  1011.) 
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Caesium  bromotellurate,  Cs2TeBr6 

Decomp.  by  H20. 

100  pts.  HBr-j-Aq  (sp  gr  1  49)  dissolve 
0  02  pt.  at  22°. 

100  pts  HBr-J-Aq  (sp.  gr.  1.08)  dissolve 
0  13  pt.  at  22° 

Insol  in  alcohol.  (Wheeler,  Sill  Am.  J. 
145.  267  ) 

Potassium  bromotellurate,  K2TeBr6+3H2O. 

Sol.  m  little,  decomp  by  much  H2O  (v. 
Hauer.) 

Contains  2H20.  (Wheeler,  Sill  Am.  J. 
145.  267  ) 

Efflorescent. 

100  pts  HBr-|-Aq  (sp  gr.  1.49)  dissolve 
6  57  pts.  at  22° 

100  pts.  HBr+Aq  (sp.  gr.  1  08)  dissolve 
62  90  pts.  at  22° 

Anhydrous.    Stable  on  air     (Wheeler  ) 

Rubidium  bromotellurate,  Rb2TeBr6 

Sol.  in  a  little  hot  H2O,  but  H2Te03  sep- 
arates on  cooling. 

100  pts.  HBr+Aq  (sp  gr.  1  49)  dissolve 
0.25  pt.  at  22°. 

100  pts  HBr+Aq  (sp.  gr.  1.08)  dissolve 
3.88  pts.  at  22°.  (Wheeler.) 

Bromotetramine  chromium  bromide, 

CrBr(NHs)4Br2-fH20. 
Easily  sol.  in  H20.    (Cleve.) 

chloride,  CrBr(NH3)4Cl2+H2O. 

Sol  inH20.    (Cleve.) 

sulphate,  CrBr(NH3)4S04+H2O. 

Easily  sol.  in  H20.    (Cleve.) 

Bromotetramine  cobaltic  sulphate, 

BrCo(NH3)4S04,  or  Br2Co2(NH3)8(S04)2. 
Sol.  in  H20.    (Vortmann  and  Blasberg,  B. 
22.  2652  ) 

Cadmium,  Cd 

Not  attacked  by  H20.  Sol.  in  HCL  or  dil 
H2S04-KAq,  but  more  easily  in  HN03+Aq 
Sol  in  HC2H802+Aq. 

Chemically  pure  Cd  like  Zn  is  almost  insol. 
in  dil.  acids,  with  the  exception  of  HN03 
(Weeren,  B.  1891,  24.  1798.) 

•Sol.  in  HClOs+Aq  without  evolution  of  H. 
(Hendrixson,  J.  Am.  Chem.  Soc.  1904,  26. 
756.) 

Cadmium  is  sol.  in  molten  CdCls  and  can 
be  recryst.  therefrom.  (Auerbach.  Z.  anorg. 
1901,  28.  42.) 

From  4  g.  Cd  in  32  g  molten  CdCl2  at  650°, 
2.197  g.  were  dissolved  m  1A  hr  (Helfen- 
stein,  Z.  anorg.  1900,  23.  295.) 

Moderately  quickly  sol.  in  K2S2Os4-Aq. 
More  slowly  sol.  in  (NH4)2S208+Aq.  (Levi. 
Gazz.  ch.  it.  1908,  38  (1)  583.) 

Sol.  in  (NHa^SiOg+Aq  without  evolution 
of  gas  (Turrentine,  J.  phys.  Chem.  1907,  11. 
627.) 


Sol  m  sulphostannates+Aq  (Storch,  B. 
1883,  16.  2015.) 

J^  ccm  oleic  acid  dissolves  0  0293  g.  Cd  m 
6  days  (Gates,  J.  phys.  Chem.  1911, 15. 143  ) 

Not  attacked  by  sugar  solution.  (Klein 
and  Berg,  C.  R.  102.  1170  ) 

Cadmium  amalgam,  Cd2Hg7. 

Stable  from  0°-44°.  Can  be  cryst.  from 
Hg  without  decomp.  if  temp,  does  not  exceed 
44°.  (Kerp.  Z.  anorg.  1900,  25.  68.) 

Cadmium  amide,  Cd(NH2)2 

Decomp  by  H2O.  (Bohart,  J.  phys  Chem. 
1915,  19.  543  ) 

Cadmium  arsenide,  CdsAs. 

(Descamps,  C  R.  86.  1022  ) 

Cd3As2  Sol.  in  dil.  cold  HNO3.  Attacked 
by  aqua  regia  (Granger,  C  R.  1904,  138- 

575) 

Cadmium  azoimide,  Cd(N3)2 
Ppt     (Curtius,  J  pr  1898,  (2)  68.  294  ) 

Cadmium  stA&bromide,  Cd4Br7. 

Decomp  by  H20.  (Morse  and  Jones,  Am. 
Ch.  J.  1890,  12.  490.) 

Cadmium  bromide,  CdBr2, 
Deliquescent.    Very  sol.  in  H2O. 

Solubility  in  H20  at  t° 


t° 

%  CdBra 

t° 

%  CdBia 

—4 
—1 
+  1 
2 
9 
14 
25 
35 

32  0 
34  7 
36  3 
36  0 
41  9 
46  0 
52  6 
59  6 

48 
71 
104 
155 
170 
215 
232 
245 

60  0 
61  2 
61  8 
63  7 
65  2 
69  9 
70  1 
71  5 

Solid  phase  above  100°  is  CdBr2-j-lhH20. 

(Etard,  A.  ch.  1894,  (7)  2.  541.) 
See  also  under  CdBr2+H2O  and  CdBr2  + 
4H20 

Sp.  gr  of  CdBr2+Aq  at  19.5°  containing; 
5          10         15         20          25  %  CdBr2, 
1.043     1.090    1.141     1199    1260 
30         35         40         45          50  %  CdBr2. 
1326     1.400     1.481     1.578    1.680 
(Kremers,  calculated  by  Gerlach,  Z  anal.  8. 
280.) 


sp 


CdBr2+Aq  containing  18.06%  CdBr2  has 
..  gr.  20°/20°  =  1,1378. 


19.  282.) 


gr.  of  CdBr2+Aq  containing  35,84% 
=  1.4231  at  19.4°/4°.    (Hallwachs,  W. 
Ann.  1899,  68.  27.) 
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Sp  gr  of  CdBr2+ Aq  at  18°/4°. 
%CdBr2        33.289    23973     20.552     11983 
Sp.gr.  1.384      1252       1.209       1.112 

%CdBr2         6543      3.734       1.927 
Sp.gr.  1.106       1.030       1.017 

(de  Muynck,  W.  Ann.  1894,  53.  561 ) 

Sp.  gr.  of  CdBr2+Aq  at  18°. 
%CdBr2      1  5  10         15        20 

Sp,  gr.       1.0072  1.0431  1.0907  1.1432  1.1991 

%CdBr2     25        30        35        40        43 
Sp.  gr.       1.2605  1  3296  1.4052  1  4915  1.5467 
(Grotnan,  W.  Ann.  1883,  18.  193.) 

Sp.  gr.  of  CdBr2+Aq. 


%  CdBr2 

t° 

Sp  gr  at  t° 

Pp  gr.  at  18° 

0  0324 
0  0748 
0  154 
0  253 
0  506 
1  013 

17 
22 
17 
21 
17 
23 
17 
22 
18 
22 
18 

90 
75 
23 
50 
67 
10 
23 
95 
07 
65 
00 

0  99901 
0  99702 
0  99949 
0  99863 
1  00008 
0  99896 
1  00119 
0  99986 
0.00308 
1  00212 

0  99900 
0  99935 
1.00002 
0  00100 
1  00310 
1.00750 

(Wershofen, 
Sp  gr 

Z. 

of 

phys.  Ch.  1890,  5, 
CdBr2+Aq  at  20° 

493.)      • 

Normality  of 
CdBr2+Aq 

%CdBn 

Sp  gr. 

2  774 
1  997 
0  973 
0  5138 

46  574 
37  53 
22  53 
12  46 

1 
1 
1 
1 

6198 
4469 
2293 
1211 

Mol.    weight    determined    in    piperidine. 
(Ferchland,  Z.  anorg  1897,  15,  17.) 
+H2O.    Solubility  in  H20. 
100  g  of  the  sat.  solution  contain  at: 
35°     40°     45°     60°     80°    100° 
60.29  60  65  60  75  61  10  61  29  61.63  g  CdBr2. 
(Dietz,  Z.  anorg.  1899,  20.  261 ) 

+1HH20.    (fitard,  A.  ch.  1894,  (7)  2.  541.) 

-j-4H20.      Efflorescent.       (Rammelsberg, 

>gg.  55.  241.) 

Solubility  in  H2O 

100  g.  of  the  sat.  solution  contain  at: 

0°        18°       30°       38° 
37.92    48.90    56.90    61,84  g.  CdBr2. 
Sp  gr.  of  sat.  solution  at  18°  =  1.683. 
(Dietz,  Z.  anorg.  1899,  20.  261.) 

100  g.  sat.  solution  of  CdBr2+4H30  in 
absolute  alcohol  contain  20.93  g.  CdBr2  at 
15°. 

100  g.  sat.  solution  of  CdBr2-HH20  in 
absolute  ether  contain  0.4  g  CdBr2  at  15°. 
(Eder,  Dingl.  221.  89.) 

Cadmium  hydrogen  bromide. 

Decomp.  by  H20.  (Berthelot,  C.  R,  91. 
1024.) 

Cadmium  caesium  bromide,  CdBr2,  CsBr. 

Easily  sol.  in  H2O.  (Wells  and  Walden,  Z. 
anorg.  6.  270.) 

CdBr2,  2CsBr.  Decomp.  by  H20  into 
above  comp.  (W.  and  W.) 

CdBr2,3CsBr  Decomp.  by  H20  into 
CdBr2,  CsBr.  (W.  and  W.) 

Cadmium  potassium  bromide,  CdBr2,  KBr-j- 


(Forchheimer,  Z.  phys.  Ch.  1900,  34.  29.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Sol.  in  AlBr3.  (Isbekow,  Z.  anorg.  1913, 
84,  27.) 

Sol.  in  HCl+Aq,  HC2H8O2,  alcohol,  or 
ether.  (Berthemot,  A.  ch.  44.  387.) 

Sol.  in  0.94  pt.  H2O,  3.4  pts.  abs.  alcohol, 
250  pts.  ether,  and  16  pts.  alcohol-ether  (1:1; 
(Eder,  Dingl.  221.  89.) 

Anhydrous  CdBr2  is  sol.  in  acetone.  (Krug 
and  M'Elroy.) 

1  g.  CdBr2  is  sol.  in  64.5  g.  acetone  at  18°. 
Sp,  gr.  of  sat.  solution  18°/4°  -  0.8073.  (Nau- 
mann,  B.  1904,  37.  4337.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  10H.) 

Insol.  in  mustard  oil.  (Mathews,  J.  phys. 
Chem.  1905,  9,  647.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42,  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Sol.  in  chmoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

100  g.  benzonitrile  dissolve  0.857  g.  CdBr* 
at  18°.  (Naumann,  B.  1914,  47.  1370.) 


Sol.  in  0.79  pt.  H20  at  15°;  pptd.  by  alcohol 
and  ether.  (Eder,  Dingl.  221.  89.) 

-f  H20.  Sol.  in  H20  without  decomp.  from 
0.4°-112.5°.  (Rimbach,  B.  1905,  38,  1554.) 

100  pts.  of  the  solution  contain  at: 
0.4°     158°      50°      112,5° 
53.75    58.68    68.25      78.10  pts.  of  the  salt. 

CdBr2,  4KBr.  Sol.  in  1.40  pts.  H20  at  15°; 
pptd.  by  alcohol  and  ether.  (Eder,  Dingl. 
221.  89.) 

Cannot  be  prepared  in  a  pure  state  as  it  is 
decomp.  by  H20  below  160°.    (Rimbach,  B. 
1905,  38.  1560.) 
Cadmium  rubidium  bromide,  CdBr2,  RbBr. 

Sol.  in  H2O  without  decomp.  from  0  4°  to 
107.5°. 

100  pts.  of  the  solution  contain  at: 

0.4°     14.5°     49.2°     107.5° 
32.65    41.87    58.54      75.77  pts.  of  the  salt., 
(Rimbach,  B.  1905,  38. 1556.) 

CdBr2,  4RbBr.  Sol.  in  H2O  without 
decomp.  from  0.5°  to  114.5°. 

100  pts  of  the  solution  contain  at: 
0.5°     13.5°     51.5°     114.5° 
47.95    55.17    68.82      79.04  pts.  of  the  salt., 
(Rimbach,  B.  1905,  38.  1561.) 
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Cadmium  sodium  bromide,  CdBr2,  NaBr+ 


Sol.  at  15°  in  1.04  pts  H2O;  3  7  pts.  abs. 
alcohol,  and  190  pts.  ether  (sp.  gr  0.729). 
(Eder,  Dingl.  221.  89.) 

3CdBr2,  2NaBrH-6H20.  Stable  in  cone. 
solutions  and  decomp.  only  by  great  dilution. 
(Jones  and  Knight,  Am.  Ch.  J.  1899,  22.  134.) 

Cadmium  bromide  ammonia,  CdBr2,  2NH3. 

Can  be  crystallized  out  of  warm  NH4OH-f- 
Aq.  (Croft,  Phil.  Mag.  21.  356  ) 

CdBr2,  3NH3.  (Tassily,  C.  R.  1897,  124. 
1022.) 

CdBr2,  4NHS.    Decomp.  by  H2O.    (Croft.) 

Cadmium  bromide  cupric  oxide,  CdBr2, 
3CuO+3H20  (Mailhe,  A.  ch.  1902,  (7) 
27.  383.) 

Cadmium  bromide  hydrazine,  CdBr2,  2N2H4. 
Easily  sol.  hi  NH4OH+Aq.    (Franzen,  Z. 
anorg.  1908,  60.  280.) 

Cadmium  bromide  hydroxylamine,  CdBr2, 
2NH2OH. 

Sol.  in  hot  H2O  with  formation  of  a  basic 
salt.  Sol.  in  dil.  acids.  Insol.  in  alcohol  and 
ether.  (Adams,  Am.  Ch.  J.  1902,  28.  218.) 

Cadmium  sw&chloride,  Cd4Cl7. 

Decomp  by  H20  and  by  acids  (Morse 
and  Jones,  Am  Ch.  J.  1890,  12.  490.) 

Cadmium  chloride,  CdCl2. 
Sol.  at  20°  40°    60°     80°     100° 

in  0.71  0.72  0.72    0.70    0.67  pts.  H20. 
(Kroners  Pogg:  103.  57.) 

Sat.  CdCl2+Aq  contains  %  CdCI2  at  t°. 


t° 

%CdCb 

t° 

%CdCls 

—7 

43  5 

120 

63  0 

+1 

47.6 

150 

64  8 

6 

49.7 

165 

68  2 

7 

51  3 

170 

68  4 

10 

51.6 

180 

70.1 

19 

52.7 

190 

71  9 

25 

52.9 

200 

72  0 

61 

57.9 

235 

76.0 

82 

58.8 

270 

77  7 

(Staid,  A.  ch.  1894,  (7)  2.  536.) 

100  mol.  H20  dissolve  at: 
19.3°    29.7°     40.1°     545° 
10.94    1274    13.15     13.16  mol.  CdCl2. 
(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  37. 

19.) 

See    also    under     CdCl2-f-H20,    CdCl2-h 
,  and  CdCl2+4H20. 

of  CdCU+Aq  containing  pts.  CdCla 

to  100  pts.  H20. 

26.9  41  pts.  CdCl2, 
1.2106  1.3100 

72.5  114.2  pts.  CdCl2. 
1.5060  1.7266 


gr. 


13 

1.1068 

55.8 

1.4060 


(Kremers,  Pogg.  103.  57.) 


CdCl2+Aq  containing  8.91%  CdCl2  has 
sp  gr  20°/20°  =  10715.  (Le  Blanc  and 
Rohland,  Z.  phys.  Ch.  1896,  19.  282  ) 

Sp  gr.  of  CdCl2+Aq  at  room  temp,  con- 
taining! 

%CdCl2  1109      1630    24.786 

Sp.  gr  1.1093     1.1813     1.3199 

(Wagner,  W.  Ann.  1883,  18.  266  ) 

Sp.  gr.  of  CdCl2+Aq  at  18°/4°. 
%CdCl2  57.524    41.547    29.977 

Sp.  gr.  1.852      1,515      1.330 

%  CdCl*  21.431        14.761 

Sp.  gr.  1.210          1.142 

(de  Muynck,  W  Ann  1894,  53.  561.) 
Sp  gr.  of  CdCl2+Aq  at  18°. 


r0  Cdci2 

1 

5 

10 

15 

>p.  gr. 

1.0063 

1.0436 

1.0919 

1.1443 

70  CdCU 

20 

25 

30 

35 

>p  gr 

12007 

1.2620 

13305 

1.4075 

Y0  CdCl2 

40 

45 

50 

ip.gr. 

1.4878 

1.5775 

1.6799 

(Grotnan,  W.  Ann.  1883. 18.  193  ) 

Sp.  gr.  of  CdCl24-Aq  at  25°. 

Concentration  of  CdCl2+Aq  Sp.  gr. 

1-normal  1.0779 

Vr-      "  1.0394 

V4-      "  1.0197 

Vs-      "  1.009S 

(Wagner,  Z.  phys.  Ch.  1890,  5.  36  ) 

Sp.  gr  of  CdCl2+Aq. 


%CdC)2 

t° 

Sp  gr  at  t° 

Sp  gr  at  18° 

00503 

17  59 

0  99920 

0  99910 

24  27 

0.99781 

0.0999 

17  70 

0  99964 

0  99958 

22  06 

0  99833 

0  200 

18  31 

1  00038 

1  00044 

24  00 

0  99920 

0  399 

16  86 

1  00239 

1  0022 

24  21 

1  00083 

0  599 

17  49 

1.00406 

1  0039 

25  12 

1  00238 

0  769 

17  58 

1  00580 

1  0057 

21.76 

1.00496 

0.997 

17.55 

1  00754 

1.0075 

19.65 

1.00713 

(Wershofen,  Z.  phys.  Ch.  18*90,  6.  402.) 

Sp.  gr.  of  CdCl2+Aq  at  t°. 

t° 

Normality  of 
CdCU+Aq 

g.  CdChm          Sp.gr. 
1  00  g.  of  solution       t°/4° 

20.5 

3.80 

44.42             1  5645 

i 

2  61 

34.22             1  3941 

t 

1  76 

25.90             1.2435 

e 

1  29 

19/91             1.1977 

( 

0.93 

1488             1.1404 

t 

0.52 

8  84             1.0801 

(Oppenheimer,  Z.  phys*.  Ch.  189?,  27.  454.) 
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Sp  gr.  of  CdCl2+Aq  at  t°. 

Solubility  in  XaCl-f-Aq  at  t°. 

t° 

Concentration  of  CdCh-f-Aq            Sp  gl 

t° 

100  g  H2O  dissolve 

Solid  phase 

22 

18  7 
17  2 
16 
17 
22 

1  pt  CdCl2  m  1  3458  pts.  H20    1  6128 
1              '     '  2  7005                    1  2896 
1              '     '  53  988                    1  0155 
1              '     l  54  18                     1  0152 
1              '     '  57.479                   1  0136 
1              '     '  77.232                   1  0076 

g  CdCh 

g    NaCl 

19  3 

111   30 
116  64 

85  15 
40  01 
5  96 

7  52 

12  19 
25  67 
36  76 

35  84 

CdCU+2JiHjO 
CdCls+2J4HjO+CdCl2, 
2NaCl+3H2O 
CdCh,  2NaCl+3HsO 

CdCh,  2NaCl+3H.>O4- 
NaCl 
NaCl 

(Hittorf,  Z  phys  Ch.  1902,  39.  628  ) 
Solubility  in  KCl+Aq  at  t° 

29  7 

129  65 
132  67 

123  54 
106  16 
91  10 

43  74 
9  43 

9  63 

10  10 
12  92 
15  41 
27.46 

37  54 

35  88 

CdCh+2MH2O 
CdCh+2i^H2O-hCdCb, 
2NaCl+3H20 
CdCh,  2NaCl-f-3HsO 

CdCh,  2NaCl+3H2O  + 

NaCl 
NaCl 

t° 

100  g  H2O  dissolve 

Solid  phase 

g  CdCl2 

g.  KCl 

19  3 

HI  30 
59  59 

26  98 
11  61 

1  44 

6  70 

11  09 
30  04 

34  76 
33  94 

CdCli+2HH«0 
CdCh  +2HHiO  +CdCla, 
KC1+H20 
CdCh,  KC1+H20 
CdCh,  KCi  +H2O  +CdCl2, 
4KC1 
CdCh,  4KC1  -f  KCl 
KCl 

40  1 

133  85 

137  03 
48  17 
13  31 

15  14 

29  50 
38  16 

36  IS 

CdCh+HaO 
CdCh+HoO-f-CdCU 
2NaCl+3H20 
CdCh,  2NaCl+3H20 
CdCh,  2NaCl+3HaO  + 
NaCi 
NaCl 

29  7 

129  65 
97  62 
68  23 

47  12 
32  67 
24  26 
15  99 
15  47 

2  42 

0  70 
7  OS 

9  89 
13  06 
16  10 
25  97 
33  58 

37  66 
37  21 

CdCh+3HH2O 
CdCl?+2MH20 
CdCU+2V$HiO  +CdCh, 
KCl+HoO 
CdCh,  KC1+H2O 

CdCh,  KCl-fHsO-f  CdCh, 
4KC1 
CdCi2,  4KCI+KC1 
KCl 

54  5 

133  90 

140  42 

52  76 
22.53 

19  10 

32  97 
39  C7 

36  82 

CdCis+HsO 

CdCh+HiO+CdCla, 
2NaCl-f-3HaO 
CdCh,  2NaCl+3H2O 
CdCh,  2NaCl+3H20  + 
NaCl 
NaCl 

At  34.5°,  CdOl2+2^H20~»CdCl24-H20  and 
water. 
(Sudhaus,  Miner  Jahrb.  Beil.-Bd.  1914,  37. 
28.) 

Insol.  in  SbCl3.     (Klemensiewicz,   C.  A. 
1909,  269.) 
Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 
Insol.  or  si.  sol.  in  ethyl  alcohol,  furfurol, 
acetophenone,  ethyl  monochloracetate,  ethyl 
cyanacetate,    ethyl    oxalate,    ethyl   nitrate, 
amyl  nitrite,  o-nitrotoluene,  pyricQne,  piperi- 
dine,  and  quinoline.    Sol.  in  salicylic  alde- 
hyde.   (Lincoln,  J.  phys.  Chem.  1899,  3.  461.) 
Insol   in  anhydrous  ether.     (Hampe,  Ch. 
Z.  1887,  n,  847.) 
Readily  sol.  in  alcohol 
100  pts.  absolute  methyl  alcohol  dissolve 
1.71  pts.  CdCL  at  15.5°. 
100  pts.  absolute  ethyl  alcohol  dissolve  1.52 
pts.  CdCl2  at  15  5°.    (de  Bruyn,  Z  phys.  Ch. 
10.  783.) 
100  g.  CdCl2+CH8OH  contain  1.5  g.  CdCl2. 

40  1 

133  85 
92  15 

51  90 
37.91 
24  45 
18  97 
19  92 

2  98 

2  70 

11  50 
15  21 
21  73 
35  51 
37  63 

40  45 
40  36 

CdCh+HaO 
CdCh+HaO+CdCh, 
KCl-hHaO 
CdCh,  KCl  +H-0 

CdCh,  KCl  +H20  +OdClt, 
4KC1 
CdCh,  4KC1+KC1 
KCl 

54.5 

133.90 
102  15 

44  01 
26  13 

4  20 

2  32 

18  39 

43  78 

45  52 
43.00 

CdChH-HaO 
CdCh+H2O+CdCh, 
KCl+HsO 
CdCh,  KC1+H20 
CdCh,  KCl+HaO+CdCh, 
4KC1 
CdCh,  4KCI+KC1 
KCl 

(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  37. 
34.) 

132 


CADMIUM  HYDROGEN  CHLORIDE 


at  the  critical  temp.    (Centnerszwer,  Z.  phys. 
Ch  1910,72.437.) 

Somewhat   sol.   in   acetone.     (Krug   and 
M'Elroy  ) 

Sol  in  acetone:  insol.  in  methylal.    (Eid- 
mann,  C.  C.  1899,  II,  1014.) 

Insol.  in  methyl  acetate      (Naumann,  B. 
1909,  42.  3790.) 

Sol  in  ethyl  acetate.    (Naumann,  B.  1904, 
37.  3601.) 

Difficultly  sol.  in  ethylacetate.    (Naumann, 
B   1910,43.314.) 

Sol  in  urethane.    (Castoro,  Z.  anorg  1899, 
20.  61.) 

At  18°,  100  g  benzonitiile  dissolve  0  06332 
g.  CdCl2     (Naumann,  B.  1914,  47,  1370.) 

Insol.  in  toluene     (Baxter  and  Hmes,  Am. 
Ch.  J.  1904,  31.  222  ) 

Sol    in  chinolm.     (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

+H2O.    Solubility  in  H2O 

100  g.  of  the  sat  solution  contain  at: 
10°  20°  40°  60° 

57.47        57.35        5751        5777 

80°          100° 
58.41        59.52  g.  CdCl2. 

110°  is  bpt  of  the  sat  solution. 
(Dietz,  Z.  anorg.  1899,  20.  257.) 


Solubility  in  H2O. 

100  g  of  the  sat  solution  contain  at: 
—10°      0°         18°       30°    •  36° 
44.35    47  37    52.53    56.27    57.91  g.  CdCl2. 
Sp  gr.  of  sat.  solution  —  1  741 
(Dietz,  Z  anorg  1899,20.257) 

+4H2O.    Solubility  in  H20. 

100  g.  of  the  sat.  solution  contain  at: 
—9°        0°        +10°     4-15° 
4358    49.39    5558    59.12  g.  CdCl2. 
(Dietz,  Z.  anorg.  1899,  20.  257  ) 

+5H20  (Worobieff,  Z.  anorg.  1898,  18. 
386) 

Cadmium  hydrogen  chloride,  CdCl2,  2HC14- 

7H20. 

Decomp.  in  an*.  (Berthelot,  C.  R.  91. 
1024) 

Cadmium  caesium  chloride,  CdCl2,  2CsCl. 

Easily  sol.  ha  H20  and  dil.  HCl+Aq;  insol. 
in  cone.  HCl-j-Aq.  (Godeffroy,  B.  8.  9.) 

Nearly  insol.  in  CsCl+Aq.  (Wells  and 
Walden,  Z.  anorg.  5.  266  ) 

CdC]2,  CsCl.  SI.  sol.  in  H20;  nearly  insol. 
in  CdCl2+Aq.  (Wells  and  Walden.) 

Cadmium  calcium  chloride,  2CdCl2,  CaCl2+ 
7H20. 

Rather  deliqxiescent,  and  very  sol.  in  H20. 
When  ignited  is  only  si.  sol.  in  H20  with 
evolution  of  heat,  (v.  Hauer,  J.  pr.  63.  432.) 

CdCl2,  2CaCl2+12H2O.  Very  deliques- 
cent. (v.  Hauer.) 


Cadmium  cobaltous  chloride,  2CdCl2,  CoCl2 

+12H20. 

Deliquescent.    Sol.  in  H2O.    (v  Hauei,  W 
A  B.  17.  331  ) 

Cadmium   cupric  chloride,   CdCl>,   CuCl2-f 

4H20. 
Sol  in  H2O.    (v  Hauer,  W.  A.  B.  17.  331  ) 

Cadmium  hydrazine  chloride,  CdClg, 

N2H4HC1. 

Unstable  in  the  air  when  moist     Veiy  sol. 
in  H20j  si  sol.  in  alcohol;  sol  in  NH3-f  Aq. 


(2)  50.  335.) 


Cadmium   iron   (ferrous)   chloride,   2CdCl2, 

FeCl2-hl2H2O. 
Sol.  in  H20.    (v  Hauer,  W.  A.  B.  17.  331.) 

Cadmium  lithium  chloride,  CdCls,   LiCl-J- 


Very  deliquescent.  Decomp.  by  solution 
in  H20,  but  not  in  alcohol  (Chassevant,  A. 
ch.  (6)  30.  39.) 

Cadmium  magnesium  chloride,  2CdCl2, 

MgCl2+12H20. 

Deliquescent  in  moist,  stable  in  dry  air. 
Easily  sol.  in  H2O  with  absorption  of  heat. 
Much  more  sol  in  hot  than  in  cold  H2O  (v 
Hauer  ) 

Solubility  in  H2O  at  t°. 


t° 

G  CdtMgCUm 
100  g  solution 

G  Cd>M«CLm 
100  g  HaO 

2  4 

20  8 
45.5 
67.2 
121.8 

45  61 
49.69 
53  51 
58.14 
65.48 

83.86 
98.77 
115.10 
138.90 
189.69 

(Itanbach,  B.  1897,  30.  3084.) 

CdCl2,   2MgCl2+12H2O.     Very  deliques- 
cent,   (v  Hauer.) 

Cadmium  manganese  chloride,  2CdCl2, 

MnCl2+12H2O. 

Deliquescent  in  moist,  efflorescent  in  dry 
air.    Sol.  in  H20.    (v,  Hauer.) 

Cadmium  nickel  chloride,  CdCl2,  "2NiCl2-f 

12H20. 

Sol.  in  H20.    (v.  Hauer,  W.  A.  B.  20.  40.) 
2CdCl2,  NiCl2+12H20     Sol.  in  H20.    (v. 

Hauer.) 

Cadmium  potassium  chloride,  CdCl2,  KC1+ 

HH20. 
Sol.  m  H20  without  decomp.    (v.  Hauer<> 
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+H2O     100  mol  H20  dissolve  at: 
19.3°  29  7°  40  1°  54  5C 

265  3.21  3.72  4  33  mol.  CdCl2,  KCl+HjO. 

(Sudhaus,  Miner.  Jahib.  Beil-Bd    1914.  37. 

26) 


Cadmium  rubidium  chloride,  CdCl2,  2RbCl 
Sol  in  H2O  and  HCl-j-Aq     (Godeffroy,  B. 

8.9.) 

CdCl2,  RbCl.    Solubility  m  H2O  at  tc 
100  pts  by  wt,  of  the  solution  contain  pts. 

by  wt  RbCl,  CdCl2 


t° 

G   CdKClam 
100  g  solution 

G  CdKClam 
100  g  HaO 

t~ 

JftS    JtlDUl,  UCUJ12 

1  2 
14  5' 
41  4 
57  6 
103  9 

12  97 
16  80 
25  31 
30  83 
46  62 

2.6 
15  9 
41  5 
60.6 
105  1 

21  87 
26  60 
35  66 
40.67 
51.67 

27  99 
36.  4 
55.34 
68.55 
106.91 

CdCl2,  RbCl  is  sol.  in  H2O  without  decomp. 
from  0-104°.    (Rimbach,  B   1902,  35.  1303.) 

(Rimbach,  B.  1897,  30.  3079.) 

CdCl2,  2KC1.    100  pts.  H2O  at  15.5°  dis- 
solve 33.45  pts.    SI.  sol.  in  alcohol     (Croft, 


CdCl2,  4RbCl 

Solubility  of  CdCl2,  4RbCl  and  CdCl2,  RbCl 
in  H2O  at  t°. 


J.  JJU1.     J-ViOig,.     \VJ     «J..     OUU.; 

Solubilityjn  salts  4-  Aq  at  16°, 
CdCla,  2KC1  is  sol  without  decomp.  in  the 
following  salt  solutions  at  16°. 

t° 

In  100  pts.  by  wt.  of 
the  solution 

Composition  ot 
the  solid  phase 

Pts.  05 
wt    Cd 

Pts  by 
wt    Cl 

Pts   by 
wt  Rb 

Mol.-% 
mono- 
salt 

Mol  -7c 
tetra- 
salt 

Salt 

Mols 
salt  in 
100  mole 
HaO 

In  1  litre  of  the  solution 
mole 

Sp.gr 
of  the 
solution 

1.1380 
1.2333 
1  214 

CdCh 

KCl 

RCl 

0.7 
8.8 
13  8 
42  4 
59.0 
108.4 

065 
1  07 
1.32 
3.21 
4.61 
8  94 

6  52 
7.37 
7  86 
11.35 
13  41 
18.57 

14  73 
16.13 
16.93 
22.45 
25  31 
31.15 

30 
24 
16 
14 
33 

70 
76 
84 
86 
67 

LiCl 
CaCl, 
KC1 

9.3 
3.8 
2  378 

0.166 

0  270 
G.507 

0.663 
1  080 
3  195 

4  483 
1.887 

fPimhcx-.h     R     ion*    3«     1  Sftft  1 

CdCl2,   4KC1      More  sol.   in  H20   than 
CdCl>,  KCL    (v.  Hauer.) 

100  g.  H20  dissolve  at: 

19.3°    29.7°    40.1°      54.5° 

41.65    49.05    57.55      69.91  g.  CdClg,  4KC1. 

(Sudhaus,  Miner.  Jahrb.  Beil  -Bd.  1914,  37. 

24.) 

Solubility  in  H2O  at  t°. 


t° 

100  pts.  solution  contain  pts. 

Cd 

Cl 

K 

4  0 
23  6 
50  2 
108  8 
109  0 

3  64 
5  66 
9.10 
11  97 
11  91 

9  84 
14  02 
18.09 
23.08 
23  15 

8  31 
11  52 
13  60 
17.10 
17  22 

(Rimbach,  B.  1897,  30.  3080 ) 

Decomp.  by  H20. 

Can  be  recryst.  without  decomp.  from  LiCl, 
CaCi2,  or  MgCl2+Aq.  (Rimbach,  B.  1905, 
38.  1565.) 

The  salt  is  sol.  without  decomp.  in  HCl+A 
containing  19.8  mole  HC1  per  100  mole  H^ 
at  16°s 

1  L  of  the  solution  contains  0.033  mole 
CdCh,  0.132  mole  KCl  and  8  828  mole  HClj 
sp.  gr.  of  the  solution  =  1.1403.  (Rimbach, 
B.  1905,  38.  1568.) 


Decomp.  by  H2O  between  0°  and  108°. 
(Rimbach,  B.  1905,  38.  1571.) 

Sol.  in  cone.  HC1  without  decomp.  (Rim- 
bach, B.  1905,  38.  1571.) 

Not  sol.  in  CaCl2+ Aq  and  LiCl-}-Aq  with- 
out decomp.  (Rimbach,  B.  1905,  38.  1571.) 

Cadmium  sodium  chloride,  CdCl2,  2NaCl-f 

3H2O. 

Sol.  in  1.4pts.  H20  at  16°.    (Croft.) 
100  mol.  EL20  dissolve  at: 
19.3°        29.7°        40.1°        54.5° 
3.93         4.29         4.73         5.18  mol.  CdCl2, 

2NaCl+3H20. 
Stable  between  19°  and  55°. 
(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  37. 

25.) 
SI  sol  in  alcohol  or  wood  alcohol.    (Croft.) 

Cadmium  strontium  chloride,  2CdCl3,  SrClo-f- 

7H2O. 
Sol  in  H20.    (v.  Hauer.) 

Cadmium  chloride  ammonia,  CdCl2,  2NH3. 

Nearly  insol.  in  H2O.    (v,  Hauer.) 

CdCl2,  3NH8+MH20, 

CdCl2, 4NH5+HH20.       . 

CdCl2,  5NH5.    (Audr£,  C.^t.  104.  908.) 

CdCl2,  6NH8.  Difficultly  sol.  in  cold  H20. 
(Schiller,  A.  87.  34.) 
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Cadmium    chloride    cupric    oxide,    CdCl2, 

3CuO-f3H20. 

Not  decomp.  by  H20  (Mailhe,  A.  ch. 
1902,  (7)  27.  378  and  174.) 

Cadmium  chloride  hydrazine,  CdCl2,  2N2H4. 
Insol  m  H20 
Sol.  in  NH4OH-f  Aq.    (Franzen,  Z.  anorg 

1908,  60.  279.) 

H-H20.  Insol.  m  H20;  easily  sol  in 
NH4OH+Aq  (Curtius,  J.  pr.  1894,  (2)  50. 
345.) 

Cadmium   chloride   hydroxylamine,    CdCl2, 
2NH2OH. 

SI.  sol.  m  cold,  somewhat  more  in  warm 
H20  Very  sol.  in  hydroxylamine  -f-Aq.  Very- 
si,  sol  m  alcohol  and  other  organic  solvents. 
(Cnsmer,  Bull  Soc  (3)  3.  116  ) 

Aq  solution  sat.  at  20°  contains  about  1%. 
(Antonoff,  C.  C.  1905,  II  810.) 

Cadmium  fluoride,  CdF2. 

Difficultly  sol  inH2O.  Easily  sol.  m  HF  + 
Aq.  (Berzelius,  Pogg.  1.  26  ) 

Very  sol.  in  H20;  insol.  in  95%  alcohol; 
sol.  in  HC1,  H2S04,  or  HNOs+Aq  with  evolu- 
tion of  HF.  (Poulenc,  C.  E  116.  582.) 

1  1.  H20  dissolves  0.289  mol  CdF^at  25°, 
or  100  cc.  sat.  aqueous  solution  contains  4.36 
g.  CdF2  at  25°.  (Jaeger,  Z.  anorg.  1901,  27. 
35) 

1  1.  of  1.08-N  HF  dissolves  0.372  mol 
CdF2  at  25°.  (Jaeger,  Z  anorg.  1901,  27.  35  ) 

Insol  in  liquid  NH3.  (Gore,  Am  Ch.  J. 
1898,  20.  827.) 

Cadmium  eerie  fluoride,  CdF2,2CeF4-j-7H2O 
Ppt.     Decomp.  by  H20.     (Rimbach,  A. 

1909,  368.  106.) 

Cadmium  columbium  fluoride. 
See  Fluocolumbate,  cadmium. 

Cadmium  molybdenyl  fluoride. 
See  Fluoxymolybdate,  cadmium. 

Cadmium  silicon  fluoride. 
See  Fluosilicate,  cadmium. 

Cadmium  stannic  fluoride. 
See  Fluostannate,  cadmium. 

Cadmium  titanium  fluoride. 

See  Fluotitanate,  cadmium. 
Cadmium  zirconium  fluoride. 

See  Fluozirconate,  cadmium. 
Cadmous  hydroxide,  CdOH. 

Insol.  in  H20.  Decomp.  by  acids  into 
cadmic  salt.  (Morse  and  Jones,  Am.  Ch.  J. 
12.  488 ) 

Cadmium  hydroxide,  Cd02H2. 
Insol  in  H20. 
1 1.  Cd02H2-i-Aq  contains  0.0026  g.  CdO2H2 


at  25°  (Bodlander,  Z  phys.  Ch  1898,  27. 
66.) 

Solubility  in  H20=26xlO-4  (Herz,  Z. 
anorg.  1900,  24.  126.) 

Sol  in  acids,  very  sol.  in  NH4OH-f-Aq; 
insol  in  KOH,  NaOH,  Na2C03,  K2C03,  and 
(NH4)2C03-hAq 

Easily  sol  in  (NH4)2S04,  NH4C1,  NH4N03, 
and  NH4  succmate-f  Aq.  (Wittstem ) 

Freshly  pptd  Cd02H2  is  sol.  in  alkali 
haloids +Aq.  (Bersch,  Z.  phys.  Ch  1891,  8. 
392.) 

Solubility  in  NH4OH+Aq  increases  with 
increase  in  concentration  of  NH4OH  (Euler, 
B  1903,36.3401.) 

Solubility  in  NH4OH-HAq  at  25°. 


NHa  norm 

g  CdO  per  1 

0  5 
1  0 

1  8 
4  6 

0  24 
0  62 
1  33 
4  92 

(Bonsdorff,  Z  anorg.  1904,  41.  187.) 

Insol.  in  ethyl,  and  methyl  amine+Aq. 
(Wurfcz.) 

Very  si.  sol  in  HCN-j-Aq  even  when  freshly 
pptd  (Schuler,  A.  87.  48.) 

Not  pptd  in  presence  of  Na  citrate  (Spiller), 
and  many  non-volatile  organic  substances. 
(Rose ) 

Cadmium  iodide,  CdI2 

Sol.  in  1.13  pts  H20  at  15°.  (Eder,  Dingl. 
221.  89  ) 

Sol  at   20°   40°    60°    80°  100° 

in  1.08  1  00  0  93  0.86  0.75  pts.  H2O. 

(Kremers,  Pogg  103.  57  ) 


Sat.  Cdl 

4°  +2° 

42.4  437 
54°  64° 

49.5  50.1 
140°  165° 
63.1  68 1 


2-f-Aq  contains  at: 
+10°  13°  24° 
45.2  448  46.5 
76°  94°  95° 
52.4  55.1  54.7 
185°  202°  202° 


32° 

474%CdI>. 
135° 

62,9%  CdI2. 
255° 


707    734    73.2    84.5%  CdI2. 


(fitard,  A.  ch.  1894,  (7)  2.  545  ) 

Solubility  in  H20. 

100  g.  of  the  sat  solution  contain  at: 


18 


50°        75°      100° 


4439     4602     4935     52.65     56.08  g.  CdI2. 


g. 
.) 


(Dietz,  Z.  anorg.  1899,  20.  262 


Sp.  gr.  of  Cd  I2+Aq  containing  pts.  CdI2  to 
100  pts.  H20. 

21  4  43.7  88.5  pts.  CdI2. 

1.1681        1.328        1.6139 
(Kremers,  Pogg.  111.  60.) 
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Sp.  gr  of  CdI2+Aq  at  19  5°  containing: 
5  10         15         20         25  %CdI2, 

1044    1088     1138    1.194    1253 

30         35         40         45         50  %CdI2. 
1.319     1.395     1.476    1.575     1.680 
(Kremers,   calculated  by  Gerlaeh.   Z.   anal. 
8.  285.) 

r.  of  CdI2-f  Aq  at  18°. 
2       1  5         10         15         20 

Sp.  gr.     1  0071  1.0425  1.0883  1.1392  1  1943 


i 


/0CdI2      25         30         35         40         45 
Ip  gr.     1.2550  1  3228  1  4000  1  4816  1  5741 
(Grotrian,  W.  Ann.  1883,  18.  193.) 

Sp.  gr  of  CdI2+Aq. 


CdI2-fAq  containing  1  pt.  CdI2  in  2  2691 
pts.  H2O  at  17°  has  sp.  gr.  =  1.3341.  (Hit- 
torf,  Z  phys  Ch  1902,  39.  628.) 

Sol.  in  sat.  HH-Aq. 

Sol.  in  warm  NH4OH+Aq. 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  827 ) 

SI  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827  ) 

Sol.  in  S2C12  (Walden,  Z.  anorg.  1900,  25. 
217.) 

Difficultly  sol.  in  POC13.  (Walden,  Z. 
anorg  1900,25.212) 

Nearly  insol.  in  AsBr3.  (Walden,  Z.  anorg, 
1902,  29.  374.) 

Sol.  in  SO2C12.  (Walden,  Z  anorg.  1900, 
25.  215.) 

Sol   in  15  pts.  alcohol.     (Vogel,  N.  Rep. 


gCdlaper  1         Sp  gr. 

g  Cdla  per  1 

Sp.  gr. 

Sol.  in  0.98  pt.  abs  alcohol.    (Eder,  Dingl. 

98  85           1 

197.7           1 

08 
162 

289  5 

400 

1.237 
1  328 

221.  89.) 
Sp.  gr.  of  CdI2-f  alcohol. 

%CdI2                    Sp.  gr.  20°/20<> 

(Barbier  and  Roux, 

A. 

Bull.  Soc.  1890,  (3)  3. 

0                             0  7949 
7  28                         0  8470 

'' 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 

Sp 

gr.  of  CdI2-fAq. 

19.  284.) 

Snl      in    ^  *?   TYlrtlo!     TYIAtVlTrl      7   TYU'Vls     A^Tlvl      flTtH 

%  Cdla                t° 

Sp.  gr.  at  t° 

Sp.  gr.  at  18° 

9.8  mols.  propyl  alcohol  at  20°.    (Timofejew, 

C  R  112  1224  ) 

0  0429          17 
22 
0  100           17 

68 
88 
55 

0  99915 
0  99807 
0  99965 

0.99908 
0  99956 

Sol.  in  3.6  pts.  ether.    (Eder,  I  c  ) 
Sol.  in  2.0  pts.  alcohol-ether  (1  :  1).  (Eder, 

22  91 
0  204            17  76 
22  79 
0  399            17  40 
24  30 
0  600            18.00 
0  800            17  44 

0  99363 
1  00052 
0  99948 
0  00223 
1.00082 

1  00564 

1  0005 
1  0021 

1  0038 
1  0056 

Very   si.    sol.   in   anhydrous   abs.    ether. 
(Hampe,  Ch.  Z.  1887,  11.  847.) 
100  g  of  sat  solution  in  abs  ether  contain 
0  143  g.  CdI2  at  12°.    (Tyrer,  Proc.  Chem. 
Soc.  1911,  27.  142.) 
Solubility  in  ether+Aq  at  12°. 

23 

1  00             18 

11 
00 

1  00442 

1  0072 

1°  5£  %  cdi,  i?  SS*  %  cdi,  *3£r  %  cdi. 

(Wershofen, 

Z.  phys.  Ch.  1890,  5.  493.) 

00        0  143     0  50     3.36      1.00       7  30 

Sp.  gr.  CdI2-f  Aq  at  18°/4°  containing: 
31.123         13677         Q.55Q  <&  CMIo. 

0  10       0  78       0  70     4.77      1  10       8.27 
0  30       2  07       0  90     6  46      1.14       8.68 

1.338 

1.125        1  086 

(Tyrer,  Proc.  Chem.  Soc.  27.  142.) 

(de  Muynck,  W. 

Ann.  1894,  53.  561.) 

Solubility  in  benzene      at  16°    =0.01% 
"  35°    =0.02% 

CdI2+Aq  containing  10.97%  CdI2  has  sp. 
gr.20°/20°  =  10982. 

Solubility  in  ethyl  ether  at  0°      =0.03% 
"  15.5°  =0.04% 

CdI2+Aq  containing  16.53%  CdI2  has  sp. 

"  20.3°  =0.05% 

gr.20°/20°  =  1.1562. 
(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 

(Lmebarger,  Am.  J.  Sci.  1895,  (3)  49.  52.) 
Sol.  in  acetone.    (Eidmann,  C.  C.  1899,  II. 

19.  282.) 

1014.)                                                       '     a 

Sp.gr 

.  ofCd!2+Aqat20°. 

1  g.  CdI2  is  sol.  in  4  g.  acetone  at  18  . 
Sp.  gr.  of  sat.  solution  18°/4°=  0.994.    (Nau- 

Normality  of 
Cdli+Aq 

%  Cdla 

Sp.gr. 

mann,  B.  1904.  37.  4338.) 
Sp.  gr.  of  CdI2-facetone. 

1.924 

44.53 

1.5807 

%CdI2                             Sp.gr  20°/20°. 

0  951 

27.07 

1.2837 

0                            0  7998 

0.447 

14.40 

1.1355 

12  02                       0  8929 

0  211 

7.26 

1.0630 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 

(Forchheimer,  Z.  phys.  Ch.  1900,  34.  29.) 

19.  284.) 

136 


CADMIUM  HYDROGEN  IODIDE 


Sol.  in  chinohn.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236  ) 

100  g.  benzomtrile  dissolve  1.6295  g.  CdI2 
at  18°.  (Naumann,  B.  1914,  47.  1370 ) 

Insol.  in  methylene  iodide  (Retgers,  Z 
anorg.  3,  343.) 

SI.  sol.  in  ethylamme.  (Shinn,  J.  phys 
Chem.  1907,  11.  538  ) 

Insol.  in  CS2.  (Arctowski.  Z.  anorg  1849, 
6.  257.) 

Solubility  in  methyl  acetate— 0.7-1  5%; 
2.1%  at  bpt.  (Schroder  and  Steiner,  J.  pr 
1909,  (2)  79.  49.) 

Sol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790.) 

1  pt  is  sol.  in  54,3  pts.  ethyl  acetate  at  18°. 

The  sat.  solution  has  D18°/4°=  0.9145. 
(Naumann,  B.  1910,  43.  318.) 

Insol.  in  mustard  oil.  (Mathews,  J.  phys. 
Chem.  1905,  9.  647.) 

Mol  weight  determined  in  piperidine, 
pyridine,  methyl  and  ethyl  sulphide.  (Wer- 
ner, Z.  anorg.  1897,  15.  17 ) 

Cadmium  hydrogen  iodide,  CdI2,  HH-3H2O. 
Decomp.  in  air.     (Dobroserdow,    C.   C. 
1900,  II.  527.) 

Cadmium  caesium  iodide,  CdI2,  CsI+H20. 

Sol.  in  H2O  without  decomp.  (Wells  and 
Walden,  Z.  anorg.  5.  271.) 

CdI2,  2CsI.    As  above, 

CdI2,  3CsI.  Decomp.  by  H20  into  the 
above  salt. 

Cadmium  Ixydrazine  iodide,  CdI2,2N2H4HL 
Sol.  in  H20.    (Ferratmi,  C.  A.  1912. 1612.) 

Cadmium  mercuric  iodide. 

Very  sol.  in  H20.  (Berthemot,  J.  Pharm. 
14.  613 ) 

CdI2,  3HgI2.  Sol.  in  H20.  Can  be  re- 
crystallized  m  alcohol.  (Clarke  and  Kebler, 
Am.  Ch.  J.  5.  235  ) 

Cadmium  potassium  iodide,  CdI2,  KI-j-H20 
Sol.  in  0.94  pt.  H2O  at  15°.    (Eder,  Dingl. 
221.  89.) 

CdI2,  2KI+2H20.  Deliquescent.  Ex- 
tremely sol.  in  H20.  Sol.  at  15°  in  0.73  pt. 
H2O.  SI.  sol.  in  alcohol  and  wood  spirit,  but 
less  than  CdI2.  (Croft) 

Sol  at  15°  in  1  4  pts.  absolute  alcohol,  24  5 
pts.  ether  (0.729  sp.  gr.),  and  4.5  pts.  alcohol- 
ether  (1  : 1),  (Eder,  1.  c.)  * 

Sp.  gr.  of  K2CdI4-f  Aq  at  18°. 
%K2C4I4       1          5        10        15        20 
Sp.  gr,       1,0065  1.0384  1.0808  1.1269  1,1770 

%K2CdI4     25        30        35        40        45 
Sp.  gr.       1.2313  1 2890  1.3557  1.4282  1.5065 

(Grotrian,  W.  Ann.  1883,  18. 193  ) 


Sp.  gr.  of  K2CdI4-fAq 


%K2CdI, 

t° 

Sp  gi  at  t° 

Sp  gr  at  18° 

0  0328 

18 

0  99895 

0  0596 

18 

0  99921 

0  0804 

18 

0.99938 

0  100 

17  12 

0  99962 

0  99945 

21  82 

0  99872 

0  250 

18 

1  0007 

0  500 

18 

1  0027 

1  003 

17  32 

1  0068 

1  0067 

20  63 

1  0061 

(Wershofen,  Z  phys.  Ch.  1890,  5.  493.) 

Sol.  in  ethyl  acetate     (Naumann,  B   1904, 
37.  3601 ) 

Cadmium  sodium  iodide,  CdI2,  2NaI+6H20. 

Deliquescent     (Croft.) 

Sol.  at  15°  in  0.63  pt  H20,  0  86  pt.  abs. 
alcohol,  and  10.1  pts.  ether  (sp.  gr.  0.729). 


alcohol,  and  10. 1  pti 
(Eder,  Dingl.  221.  89 


Cadmium    strontium    iodide,    CdI2,    SrI24- 

8H20 

Deliquesces  in  moist,  effloresces  in  dry  air; 
sol  in  H20.  (Croft.) 

Cadmium  iodide  ammonia,  CdI2,  2NH3. 
Decomp  by  H2O.    (Rammelsberg.) 
CdI2, 4NH3     (Dawson  and  McCrae,  Chem. 
Soc.  1900,  77.  1246.) 

CdI2,  6NH8.  Decomp.  by  H20,  sol  in 
warm,  less  sol.  in  cold  NH4OH-f-Aq  (Ram- 
melsberg.) 

Cadmium  iodide  hydrazine,  CdI2,  2N2H4. 

Easily  sol  in  warm  NH4OH-{-Aq.  (Fran- 
zen,  Z.  anorg.  1908,  60.  281.) 

Cadmium   iodide   hydroxylamine.    CdI2, 

3NH2OH. 

Sol.  in  H20  and  alcohol.  Insol.  in  ether. 
(Adams,  Am.  Ch.  J.  1902,  28.  218.) 

Cadmium  iodide  selenide,  CdI2,  3CdSe. 

Easily  decomp.  (Fonzes-Diacon,  C.  R. 
1900,  131.  897.) 

Cadmium  iodosulphide,  Cdl,  2CdS. 
Ppt.    (Naumann,  B.  1904,  37.  4338.) 

Cadmium  sw&oxide,  Cd4O. 

Decomp.  by  H20,  acids  and  NH4OH+ 
Aq.  (Tanatar,  Z  anorg.  1901,  27.  433.) 

Cd2O.  Properties  as  cadmous  hydroxide 
(Morse  and  Jones.) 

Cadmium  oxide,  CdO. 

Insol.  in  H20.  Sol.  in  acids.  Sol.  in 
NH4OH+Aq.  Insol.  in  (NH4)2CO3-f  Aq. 
Easily  sol.  in  NH4Cl-f-Aq,  less  in  NH4NO8+ 
Aq.  (Brett,  1837.) 
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Insol,  m  KOH,  NaOH,  K2CO3y  and  Na,CO3 
-fAq 
See  aho  Cadmium  hydroxide. 

Solubility  in  (calcium  sucrate-|-sugar)4- 
Aq 

1  1  solution  containing  418  6  g.  sugar  and 
34  3  g  CaO  dissolves  0.22  g  CdO 

1  1  solution  containing  174.4  g  sugar  and 
14  1  g  CaO  dissolves  0.48  g.  CdO 

(Bodenbender,  J  B.  1866.  600.) 

Insol  in  acetone  (Naumann,  B.  1904.  37. 
4329 ) 

Insol  m  methyl  acetate  (Naumann,  B. 
1909,  42.  3790 ) 

Insol  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3601.) 

Cadmium  peroxide,  Cd608  or  Cd305(?). 

(Haas ) 

Cd02)  Cd(OH)2  (Kounloff,  A  ch.  (6)  23. 
431 ) 

Very  stable  towards  H20.  Insol.  in  NH4OH 
-j-Aq  (Haas,  B  1884,  17.  2253.) 

4CdO>,  Cd(OH)2.  Ppt  Insol.  in  NaOH -f 
Aq  (Eykmann,  C.  C  1905,  I  1629.) 

5Cd02,CdO-}-3H20.  Ppt  (Teletow,  C.  A. 
1912,  43.) 

Cadmium  oxybromide,  CdO,  CdBr2-f  H20. 

Decomp.  by  H20.  (Tassily,  C.  R.  1897, 
124.  1023 ) 

H-2H20.  Stable  in  dry  air;  insol.  in  H20. 
(Tassily,  C.  R.  1897,  124.  1022.) 

H-3H20.  Slowly  decomp.  by  H2O  (Tas- 
sily, C  R.  1897,  124.  1022.) 

+7H2O     (Mailhe,  C.  R.  1901,  132.  1561.) 

Cadmium  oxychloride,  CdCl2,  CdO+H20. 

SI  sol.  in  hot  H20.  (Habermann,  M.  Ch. 
5.  432 ) 

+7H.O.  (Maolhe,  Bull.  Soc.  1901,  (3)  25. 
791.) 

2CdO,  CdCls.  Insol.  in  H2O,  but  slowly 
decomp.  thereby.  (Canzonen,  Gazz.  ch.  it. 
1897,  27.  (2)  486.) 

Cadmium  oxyiodide,  CdO,  CdI2+H2O. 

Decomp.  by  H20.  (Tassily,  C.  R.  1897, 
124.  1023J 

4-3H2O.  Stable  in  dry  air;  insol.  in  H20. 
(Tassily,  C.  R.  1897,  124.  1022.) 


Cadmium  phosphide, 

Sol.  in  HCl+Aq  with  evolution  of  PHS< 
(Stromeyer.) 

Cd2P  Sol.  in  cone.  HCl+Aq.  (Emmer- 
ling,  B.  12.  152.) 

Easily  decomp,  by  acids.  (Kulisch,  A.  231 
327.) 

CdP2.  Decomp .  by  boiling  cone.  HC1  +Aq 
(Renault,  C.  R.  76.  283.) 

Cadmium  selenide,  CdSe. 

Sol.  in  HCl+Aq.    OJelsmann,  A.  116. 122.; 

Easily  decomp.  oy  acids.  (Fonzes-Diacon, 
C.  R.  1900,  131.  897.) 


Cadmium  sulphide,  CdS. 

Insol  in  H2O. 

Solubility  in  H2O  at  16- 18°  =6  6  x  HH 
mols.  per  1  (Biltz,  Z.  phys.  Ch.  1907,  58. 

1  1.  H2O  dissolves  9  00  x  10-6  mols  CdS 
artificial  greenockite)  at  18° 

1  1.  H20  dissolves  8  86  x  10-6  mols    pptd 
'dS  at  18°.    (Weigel,  Z  phys  Ch   1907,  58 
294.) 

Difficultly  sol.  in  hot  dil.  HCl-hAq.  Easily 
sol.  in  cold  cone.  HCl-f  Aq  (Stromeyer !) 
Sol  in  HN03-f  Aq  (Meissner),  and  boiling  dil. 
H2S04-hAq  (1  : 6)  (A.  W.  Hoffmann,  A. 
115.  286.)  Very  si.  sol  in  NH4OH+Aq. 
Wackenroder,  Repert  46.  226.)  Insol.  in 
KOH,  or  (NH4)2S-f-Aq.  Appreciably  sol  in 
an  acid  solution  of  NH4C1.  (Baxter  and 
Hines,  Z,  anorg  1905,  44.  160  ) 

Much  more  sol.  in  (NH4)2S-f-Aq  than  us- 
ually supposed.  (Ditte,  C.  R  85.  402  ).  Sol- 
ubility increases  by  warming,  and  at  68C  is 
twice  that  at  ordinary  temperatures  A  sat 
solution  of  (NH4)2S  dissolves  about  2  g.  CdS 
10  a  litre  Alkali  sulphides  dissolve  much 

38.    (Ditte.) 

Fresemus  (Z  anal  20.  236)  could  not  con- 
irm  the  above.  According  to  Fresenius,  CdS 
is  not  appreciably  sol  in  (NH4)2S+Aq. 

Insol  inNa2SOsorKCN+Aq.   (Fresenius.) 

Insol.  in  NH4C1  or  NH4N03  +  Aq.    (Brett.) 

Sol  in  alkali  sulpho-molybdates,  -tung- 
states,  -vanadates,  -arsenates,  -antimonates, 
-stannates+Aq.  (Storch,  B  16.  2015  ) 

Insol.  in  hquid  NH3.  (Frankhn,  Am.  Ch. 
J.  1898,  20.  827  ) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014  ) 

Insol  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Min  Greenockite.   Sol  in  HCl+Aq. 

Collwdal — Solution  of  4  g.  colloidal  C 
in.  a  litre  H2O  remains  transparent  several 
days.  If  it  contains  11  g.  CdS  in  a  litre,  it  is 
completely  coagulated  in  24  hours.  Solutions 
of  salts  of  the  following  concentration  cause 
an  immediate  coagulation  in  an  aqueous  solu- 
tion of  CdS  containing  3.62  g.  in  a  litre. 


KC1 

KBr 

KI 

KCN 

KC1O3 

KN03 


K3Fe(CN)6 
K4Fe(CN)6 
K2Cr04 
K2Crs07 
NaCl    . 


NaHC03 

Na2C08 

Na2HPO4 


:1615 

.727 

:57 

:166 

:  1666 

:1000 

:5000 

:833 

:166 

:100 

:400 

:3571 

:  2666 

:98 

:333 

:166 

:202 
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NaC2H30> 

1  :  2451 

Caesium  ammonia,  Cs,NH3 

Na  benzoate 

1  .  10,000 

Sol.  in  liquid  NH3,    (Moissan,  C  R   1903, 

(NH4)2C204  . 

1  -588 

136.  1177.) 

BaCl2 

1  :  11,764 

Ba(NO,)s      - 

1  •  8032 

Caesium  azoimide,  CsN3. 

BaS206 
MgSO4 
MnSO4 

1  •  5617 
1     41,666 
1  .  22,222 

Deliquescent     Stable  in  aq.  solution 
224  2  pts.  sol.  in  100  pts.        H2O        at    0° 
307  4     "    "     ..  100    "          H20         "  16° 

CdS04 

1  •  250,000 

1.0366     "    "     "  100    "    abs.  alcohol  "  16* 

Cd(N03h     . 

1  :  285,714 

*  Insol.  in  pure  ether.    (Curtms,  J  pr   1898, 

Pb(C103)2     . 

1  :  209 

(2)  68.  283.) 

Pb(C2H802)2 

1  :  147,058 

Hg(CN)2      . 

<1    20 

Caesium  bromide,  CsBr 

A12(S04)3      . 
Alum    . 
Chrome  alum 
HC1 

1  •  232,558 
1  •  192,377 
1  :  42,555 
1  :  4807 

Ppt     (Chabrie-,  C.  R.  1901,  132.  679.) 
Sat.   CsBr+Aq  at  25°  contains  55.23% 
CsBr     (Foote,  Am.  Ch.  J  1907,  37.  125  ) 

H2S04 
HC2H302     . 
H2C204 

1  -8000 
1  .15 
1  .  23,255 

Caesium  fnbromide,  CsBr3. 
Sol  in  H20;  decomp,  by  alcohols.    (Wells, 

Succinic  acid 

<1  :100 

Sill.  Am  J.  143.  17  ) 

Tartaric  acid 

(Prost,  Belg.  Acad.  Bui 
1887.53' 

1  :333 
.  (3)  14.  312;  J.  B. 

f.) 

Caesium  pe^abromide,  CsBr5. 
Very  unstable.     (Wells  and  Wheeler,  Sill. 

Am.  J.  144.  42.) 

Cadmium  pewtasulphide,  CdS5. 
Insol.  in  H20.    (Sehiff,  A.  115.  74.) 
Mixture  of  CdS  and  S     (Follenius,  Z  anal. 

13.  412 ) 

Cadmium  potassium  sulphide,  K2Cd3S4 
(Milbauer,  Z.  anorg.  1904,  42.  439.) 

Cadmium  sodium  sulphide,  3CdS,  Na2'S. 

Decomp.  by  H20.  (Schneider,  J  pr.  (2) 
8.  29.) 

Cadmium  sulphoiodide. 
See  Cadmium  iodosulphide. 

Cadmium  telluride,  CdTe. 

Not  attacked  by  diL  acids.  Attacked  in 
the  cold  only  by  HNO3.  (Tibbals,  J.  Am. 
Chem.  Soc.  1909,  31.  908.) 

Cadmic  acid. 

Potassium  cadmate. 

Insol.  in  H20,  but  gradually  decomp.  when 
in  contact  therewith.  (Meumer,  C  R.  63. 
330) 

Caesium,  Cs. 

Decomp.  H20  with  great  violence.  (Setter- 
berg,  A.  311. 100.) 

Very  sol.  in  liquid  NH3.  (Franklin,  Am. 
Ch.  J.  1898,  20.  827.) 

Caesium  acetylide  acetylene,  CsaC2,  C2H2. 

Insol.  in  C6H6  and  in  CHC18.  (Moissan, 
C.  R.  1903,  136.  1218.) 

Caesium  amide,  CsNH2. 

Decomp.  by  H20.  Very  sol.  in  liquid  NH3. 
(Rengade,  C.  R.  1905,  140.  1185.) 


Caesium  cobalt  bromide,  Cs2CoBr4 

Decomp.  by  H20.  (Campbell,  Z.  anorg. 
1894,  8.  126.) 

Decomp.  by  E^O  and  by  alcohol.  (Camp- 
bell, Am.  J.  Sci.  1894,  (3)  48.  418.) 

Cs3CoBr6.  Decomp.  by  H2O.  (Campbell, 
Z.  anorg.  1894,  8.  126.) 

Decomp  by  H20  and  by  alcohol.  (Camp- 
bell, Am.  J.  Sci.  1894,  (3)  48.  418.) 

Caesium  copper  bromide,  CsBr,  CuBr2 
Sol.  in  H2O  without  decomp.    (Wells  and 

Walden,  Z.  anorg.  6.  304.) 
2  CsBr,  CuBr2.    (W  and  W.) 

Caesium  indium,  bromide. 
See  Bromiridate,  caesium. 

Caesium  iron  (ferric)  bromide,  CsFeBr4. 

Sol.  in  H2O.  (Walden,  Z.  anorg.  1894,  7. 
332) 

Cs2FeBr6-hH20.  (Walden,  Z  anorg.  1894, 
7.  332.) 

Caesium  lead  bromide,  CsBr,  2PbBr2. 

Nearly  stable  in  aqueous  solution.  (Wal- 
den, Sill.  Am.  J.  145.  127.) 

dsBr,  PbBr2.  Decomp.  by  H20.  (Wal- 
den.) 

4CsBr,  PbBr2.    As  above. 

Solubility  determinations  show  that  the 
double  salts  formed  by  caesium  and  lead 
bromides  at  25°  are  CsPb2Br5,  CsPbBrs  and 
Cs4PbBr6.  (Foote,  Am.  Ch.  J.  1907,  37.  125.) 

Caesium  magnesium  bromide,  CsBr,  MgBr2-f- 

6H20. 

Sol.  in  H20.  (Wheeler  and  Campbell,  Z. 
anorg.  5.  275.) 
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Caesium  mercuric  bromide,  CsBr,  2HgBr2. 

Not  decomp  by  H20  100  pts.  solution 
sat.  at  16°  contain  0.807  pt.  CsBr,  2HgBr2. 
SI.  sol  m  hot  strong  alcohol,  from  which 
CsBr,  HgBr2  separates  on  cooling.  (Wells, 
Sill  Am  J.  144.  221.) 

CsBr,  HgBr2.  Decomp.  by  H20  into  above 
salt.  Sol.  m  alcohol  without  decomp  (Wells.) 

2CsBr  HgBr2.  Decomp.  by  H2O  into 
CsBr,  2HgBr2 

3CsBr,  HgBr2.    As  above. 

Caesium  molybdenyl  bromide,  2CsBr. 
MoOBr3 

(Weinland  and  Knoll,  Z.  anorg.  1905,  44. 
107.) 

Caesium  nickel  bromide,  CsNiBr3. 

Decomp.  by  H20.    (Campbell,  Z.  anorg. 

1894,  8.  126  ) 

Decomp  by  H20  and  by  alcohol  (Camp- 
bell, Am.  J  Sci.  1894,  (3)  48.  418.) 

Caesium  osmium  bromide. 
See  Brcmosmate,  caesium. 

Caesium  palladium  bromide. 

See  Bromopalladate,  caesium  and  bromo- 
palladite,  caesium. 

Caesium  platinum  bromide. 
See  Bromoplatinate,  caesium. 

Caesium  ruthenium  bromide. 
See  Bromoruthenite,  caesium. 

Caesium  selenium  bromide. 
See  Bromoselenate,  caesium. 

Caesium  tellurium  bromide. 
See  Bromotellurate,  caesium. 

Caesium  thallic  bromide,  CsBr,  TlBr3. 
Sol.  in  H20  with  decomp.    (Pratt,  Z.  anorg. 

1895,  9.  19.) 

By  recryst.  from  H2O,  forms  3CsBr,  2TlBr3. 
(Pratt,  Am.  J.  S<a.  1895,  (3)  49.  403.) 

3CsBr,  2TlBr3.  Can  be  recryst.  unchanged 
from  H20.  (Pratt,  Am.  J.  Sci.  1895,  (3)  49. 
402.) 

Caesium  tin  (stannic)  bromide. 
See  Bromostannate,  caesium. 

Caesium  zinc  bromide,  3CsBr,  ZnBr2. 
Sol.  in  H20.     (Wells  and  Campbell,  Z. 
g.  5.  275.) 
3r,  ZnBr2.    As  above. 

Caesium   bromide    coltunbium    oxybroxnide, 

2CsBr,  CbOBr3. 

Unstable  in  moist  air.    Decomp.  by 
(Weinland,  B.  1906,  39.  3059.) 


Caesium  bromochloride, 
Properties  as  CsBr3.    (Wells  ) 
CsBrCl2.    As  above     (Wells.) 

Caesium  mercuric  bromochloride, 
Cs3HgCl3Br2. 

Decomp.  by  H20  finally  to  HgBr2     (Wells. 
Sill.  Am.  J.  144.  121  ) 
Cs2HgCl2Br.    As  above. 
CsHgClBr2.    As  above. 
CsHg2ClBr4.    As  above. 
CsHgsClBrio.    As  above. 

Caesium  bromochloroiodide,  CsBrCll 

More  sol.  in  H2O  than  in  alcohol  Not 
decomp.  at  once  by  ether  (Wells  ) 

Caesium  bromoiodide,  CsBrI2. 

Decomp.  by  H20.  Sol.  in  alcohol  De- 
comp. by  ether  with  lesidue  of  CsBr.  (Wells, 
Sill.  Am.  J  143.  17.) 

CsBr2I.  More  sol.  in  H2O  than  in  alcohol. 
Not  decomp  by  ether. 

CsBrJ+Aq  sat.  at  20°  contains  about 
4.45%CsBr2I,  (Wells) 

Caesium  carbide,  Cs2C2. 

Decomp.  bv  cold  H20.  (Moissan,  C  R. 
1903,  136.  1221 ) 

Caesium  chloride,  CsCl. 
Very  deliquescent;  sol.  in  H20  and  alcohol. 

Solubility  of  CsCl  at  t°. 


t° 

Pts  by  wt.  of  CsCl 
in  100  pts.  solution 

0  3 
10 
20 
30 
40 

61  9 
63  5 
64  9 
66  3 
67  4 

(Hinrichsen,  Z.  phys.  Ch.  1904,  50.  99  ) 
Solubility  of  CsCl  at  t°. 

t° 

%  CsCl 

t° 

%  CsCl 

0 
10 
20 
30 
40 
50 

61.7 
63.6 
65  1 
66  4 
67  5 
68  0 

60 
70 
80 
90 
100 
119  4 

69  7 
70 
71  4 
72  2 
73  0 
74  4 

(Berkeley,  Trans.  Roy.  Soc.  1904,  203.  A 
208.) 

A  normal  solution  of  CsCl  has  sp.  gr.  at 
25°  =  1.1076.  (Wagner,  Z.  phys.  Ch.  1890,  6. 

36.) 

Sp.gr  at  20°/4°  of  a  normal  solution  of 
CsCl  =  1.125815.  (Haigh,  J.  Am.  Chem.  Soc. 
1912,  34.  1151.) 
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Sp.  gr.  of  CsCl+Aq. 

Solubility  of  CsCl+HgCls  in  acetone  at  25° 

0    OqiUV 

Sp  gr               Sp  gr 

Sp  gr 

Solution  contains 

CsCl  per 
1  at  18° 

at  6°/6°          at  1S°/18° 

at  30°/30° 

Solid  phase 

.    -.    .     .. 

%  HgCla 

%  CsCl 

0  504 

1  06556       1  06483 

1  06452 

57  74 

0  00 

HgCl2 

1  G02 
2  007 
3  994 

1.12962       1  12825 
1  25705       1  25452 
1  50514       1  50100 

1  12750 
1  25307 
1.49859 

57  79 
57  74 
52  54 

0  13 
0  20 
0  22 

HgCl2-fCsHg6Clu 
CsHgsCln 

(Clausen,  W.  Ann  1914,  (4)  44.  1071.) 

49  83 

0  32 

" 

44  321 

0  501 

CsHg5Cln+CsHg2Cl5 

44  46  j 

0  44  J 

u 

Solubility  of  CsCl+FeClj  m  H20  at  21°. 

39  65 

0  48 

OA  O 

CsHg2Cl5 

Substance  added 

Pts  by  weight  m  100  pts. 
of  solution 

28  48 
26  96} 

48 

0  52\ 

CsHg2Cl6-fCsHgCl3 

07  32  ! 

0  61  f 

FeCb 
grams 

CsCl 
grams 

FeCh 

CsCl 

£  i      OX»  j 

21  50 
13  08 

0  46 
0  45 

CsHgCl3 

0 

65 

0 

65  0 

0  16 

0  19 

Mixtures  of  salts 

0  6 

11  6 

0  45 

55  18 

0  17 

0  25 

1  4 

10  2 

2  1 

52  38 

0  02 

0  11 

2  2 

8  8 

5  24 

51  44 

0  00 

0  032 

CsCl 

2  0 

3  S 

7  4 
6  0 

7  8 
8  93 

47  70 
41  15 

(Foote  and  Haigh, 

J.  Am.  Ch  Soc.  1911,  33. 
461.) 

4  6 

4  6 

15  34 

25  25 

5  4 
6  2 

2  8 

1  4 

21  65 
27  96 

14  96 

8  42 

Insol. 

in  methyl  acetate.     (Naumann,  B. 

35 
35 

0  2 
0 

48  71 
83.89 

0  94 
0 

1909,  42.  3790.) 
Solubility  in  glycol  at  ord.  temp.  =  10.6- 
10  8%.    (de  Coninck.  Belff.  Acad.  Bull.  1905. 

(Hinrichsen,  Z.  phys  Ch.  1904,  50.  96  ) 

359.) 
Insol. 

in  anhydrous  pyridine  and  in  97% 

Solubility  of  CsCl-fHgCl2  in  H20  at  25°. 

pyndine+Aq.     SI  sol  in  95%  pyridine-f-Aq 
and  in  93%  pyridine+Aq.     (Kahlenberg,  J. 

Solution  contains 

Am.  Chem.  Soc.  1908,  30.  1107  ) 

%  CsCl 

%  HgCla 

Caesium 

TT    f 

chromium  chloride,  2CsCl,CrCl3-f 

65  61 
65  78 
62.36 
57  01 
52  35 

0  00 
0  215 
0  32 
0  64 
1  23 

CsCl 
CsCl+CssHgOU 
CssHgClg 

Stable  in  the  air.    Sol.  in  H20.    (Wells,  Z. 
anorg.  1895,  10.  182.) 
2CsCl,CrCl3+4H20;  hydroscopic;  very  sol. 
in  H20.    (Wells,  I.  c  ) 

51  OS 
49  30 
45  Q5 

1  44 
1  49 
1  69 

Cs3HgCl6-f-Cs2HgCl4 
Cs2HgCl4 

Caesium  /eZra-agwochromium  chloride, 
CrCl2(OH2)4.Cl,  2CsCl. 

rttj    ytj 

45  23 

1  73 

Cs2HgCl4+CsHgCl3 

Ppt. 

(Werner,  B.  1901,  34.  1602  ) 

38  63 
17  03 

1  32 
0  51 

CsHgCl3 

Caesium 

cobalt  chloride,  CsCoCl3+2H20. 

1  53 

0.42 

1C 

Decomp.  by  H20  and  alcohol.    (Campbell, 

0  61 
0.49 

2  64 
2  91 

CsHgCl3+CsHg2Clfi 
CsHg2Cl6 

Z.  anorg  1894,  8.  126.) 
Cs2CoCl4.    Decomp.  by  H20  and  by  al- 

0 40 
0  44 

3  78 
4  63 

CsHgaCls+CsHgsClii 

cohol.    (Campbell,  Z.  anorg.  1894,  8.  126.) 
Cs3CoClfi.    Decomp.  by  H2O  and  by  al- 

0.41 

4  68 

CsHggCln 

cohol 

(Campbell, 

Z.  anorg.  1894,  8.  126.) 

0  25 

5  65 

" 

0.18 

7.09 

CsHg6Cln+HgCl2 

Caesium  cuprous  chloride,  CsCl,  Cu2Cl2. 

0  00 

6,90 

HgCl2 

Decomp.  by  H20  into  CuCl2,  CsCl.  (Wells, 

(Foote,  Am.  Ch.  J.  1903,  30.  340.) 

Z.  anorg.  5.  306.) 
3CsCl,  Cu2Cl2. 

(Wells.) 

6CsCl,  Cu2Cl2. 

(Wells.) 

Insol.  in  acetone.  (Naumaan,  B.  1904,  37. 
4329;  Bidmann,  C.  C  1899,  II.  1014.) 

100  g  solution  in  acetone  sat  at  25°  con- 
tain 0.032  g.  CsCL  (Foote  and  Haigh,  J. 
Am.  Chem  Soc.  1911,  33.  461.) 


Caesium  cupric  chloride,  2CsCl,  CuCl2. 

Easily  sol.  m  H20  and  dil.  HCH-Aq; 
insol.  in  cone.  HCl-hAq.  (Godeffroy,  B. 
8.  9.) 
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Sol  in  small  amount  H20  without  deconrp 
(Wells  and  Dupee,  Z.  anorg  5.  300  ) 

-f2H20.    Efflorescent     (W.  and  D.) 

3CsCl,  2CuCl2+2H2O 

CsCl,  CuCl2.  Sol.  in  H2O  without  decomp. 
(W.  and  D  ) 

Caesium  gold  chloride. 
See  Chloraurate,  caesium. 

Caesium  indium  ZeZrachloride. 
See  Chloriridate,  caesium. 

Caesium   iron    (ferric)    chloride,    CsFeCl4+ 


Sol  in  H2O.  Decomp  in  the  air.  (Wai- 
den.  Z  anorg.  1894.  7.  332  ) 

Cs2Fen5-hH2O.    Sol  in  H2O.     (Walden.) 
CsaFeCle-fHaO.    Sol.  inHoO.    (Walden.) 

Caesium    lanthanum    chloride,    Cs3LaCl«+ 

4H20. 

Very  hydroscopic.  Easily  sol.  in  H2O. 
(R  J  Meyer,  Z.  anorg  1914,  86.  273,) 

Caesium  lead  chloride,  CsCl,  2PbCl2. 

Nearly  stable  in  aqueous  solution.  (Camp- 
bell, Sill.  Am.  J.  145.  126.) 

CsCl,  PbCl2  Decomp  by  H2O.  (Camp- 
bell.) 

4CsCl,  PbCl2.    As  above.    (Campbell.) 

Caesium  lead  felmchloride. 
See  Chloroplumbate,  caesium. 

Caesium  magnesium  chloride,  CsCl,  MgCl2  + 

6H2O 

Sol.  in  H2O.  (Wells  and  Campbell,  Z. 
anorg.  6.  275.) 

Caesium  manganous  chloride,  CsCl,  MnCl2-f 
2H20. 

Not  deliquescent;  sol.  in  HaO.  (Saunders, 
Am.  Ch.  J.  14.  143.) 

2CsCl.  MnCl2,    (Godeffroy  ) 

+2MH20.    (Godeffroy  ) 

+3H20.  Sol  in  H2O.  Cone.  HCl+Aq 
precipitates  anhydrous  salt  from  aqueous 
solution.  (Godeffroy,  B.  8.  9.) 

The  only  salt  which  exists  contains  2HaO. 
(Saunders,  Am.  Ch,  J.  14.  143,) 

Caesium  manganic  chloride,  2CsCl,  MnCla. 

Easily  decomp.  (Meyer  and  Best,  Z. 
anorg.  1899,  22.  187.) 

Caesium  mercuric  chloride,  CsCl,  HgCl2. 

100  pts  solution  sat.  at  17°  contain  1.406 
pts.  CsHgCls.  Not  decomp.  by  H20.  Insol. 
in  absolute  alcohol,  but  sol.  on  diluting  with 
Vs  vol.  H20.  (Wells,  Sill  Am,  J.  144.  221.) 

2CsCl,  HgCl2.  Easily  sol.  in  H20  and  dil. 
HCl+Aq;  insol.  in  cone.  HCl+Aq.  (Godef- 
froy.) 


3CsCl,  HgCU    Decomp    by  H*O;  on  re- 
crystallizmg  from  H20,  CsCl,  HgCL>  i&  finally 
formed.    (Wells,  Sill  Am.  J  144.  221  ) 
CsCl,  5HgCl2     Decomp.  by  H2O     (  Wells.) 
Solubility  determinations  show   that  the 
only  double  salts  of  CsCl  and  HgCL  which 
exist  at  25°  are  Cs3HgCl5,  Cs2HgCl4,  CsHgCl3, 
CsHgsCls,  OsHgfiCln.     (Foote,  Am    Ch    J. 
1903,  30.  340  ) 

Caesium  molybdenum  chloride,  G^MoCU-f- 

H2C. 

Sol.  in  H2O  Nearly  insol  in  alcohol  and 
ether  (Chilesotti,  C  C.  1903,  II.  652  ) 

Caesium  molybdenyl  chloride,   CsCl. 
Mo02Cl2+H20. 

Hygroscopic.  Decomp.  by  H20  iWeiu- 
land  and  Knoll,  Z.  anorg  1905,  44.  93  ) 

2CsCl,  Mo02Cl2.  Hygroscopic  Decomp. 
by  H2O  (Weinland  and,  Knoll,  Z  anorg. 
1905,44.92) 

2CsCl,  6Mo02Cl2+22H20  Very  hygro- 
scopic Decomp.  by  H20.  (Weinland  and 
Knoll,  Z.  anorg.  1905,  44.  94  ) 

2CsCl,  MoOCls  Only  si.  sol.  m  H20. 
(Nordenskjold,  B.  1901,  34.  1573.) 


Caesium  neodymium  chloride, 

5H20 

Very   hydroscopic.     Easily   sol    m   H20. 
(R.  J.  Meyer,  Z  anorg.  1914,  86.  273  ) 

Caesium  nickel  chloride,  2CsCl,  NiCU 

As  the  coiTesponding  Cu  salt 
CsNiCls    Decomp  by  H20  and  by  alcohol. 
(Campbell,  Am.  J  Sci.  1894,  (3)  48.  418  ) 

Caesium  palladium  ^'chloride. 
See  Chloropallad;te,  caesium. 

Caesium  palladium  telrachloride. 
See  Chloropalladate,  caesium. 

Caesium  praseodymium  chloride,  CssPrCU-f- 

5H20 

Very   hydroscopic.     Easily   sol.   in  H2O. 
(R.  J.  Meyer,  Z.  anorg.  1914,  86.  273  ) 

Caesium  rhodium  chloride. 
See  Chlororhodite,  caesium. 

Caesium  ruthenium  chloride. 

See  Chlororuthenite,  cassium  and  chloro- 
ruthenate,  caesium. 

Caesium  oz^/ruthenium  chloride, 

Cs2RuO2Cl4. 

Ppt.;  decomp.  by  H20;  sol.  in  cold  HC1. 
(Howe,  J.  Am.  Chem.  Soc.  1901,  23.  779.) 


Caesium    samarium    chloride, 

5H2O. 

Very  hydroscopic.     Easily   sol.   in  H20. 
(R  J.  Meyer,  Z.  anorg.  1914,  86.  273.) 
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Caesium  silver  chloride,  2CsCl,  AgCl 

Easily  decomp.  by  H2O  (Wells  and 
Wheeler,  Sill.  Am.  J.  144.  155.) 

Caesium  tellurium  chloride. 
See  Chlorotellurate,  caesium. 

Caesium  thallic  chloride,  2CsCl,  T1C13. 

By  recryst.  from  H2O  forms  3CsCl,  2T1C13 
(Pratt,  Am.  J.  Sci.  1895,  (3)  49.  398.) 

+H30.  Readily  sol.  in  hot  H20  but  SCsCl, 
2T1C13  cryst  from  the  solution.  (Pratt,  Am. 
J.  Sci.  1895,  (3)  49.  399.) 

3CsCl,  2T1C13.  Can  be  recryst.  from  H20 
without  change.  (Pratt,  Am.  J.  Sci  1895,  (3) 
49.  401  ) 

SCsCl,  T1C13+2H2O.  Sol.  in  36.4  pte.  H20 
at  17°  and  3  pts.  at  100°.  (Godeffroy,  Zeitsch 
d.  allgem.  osterr  Apothekerv.  1880.  No  9.) 

Caesium  tin  (stannic)  chloride. 
Sec  Chlorostannate,  caesium. 

Caesium  titanium  chloride,  TiCl3,   2CsCl-f 
H20. 

Difficultly  sol.  in  H20.  (Stahler,  B.  1904, 
37.4409) 

Caesium  tungsten  chloride,  Cs3W2Cl) 

Nearly  insol  m  cold  H20. 

Sol  in  a  hot  mixture  of  equal  pts  H2O  and 
cone.  HC1. 

Nearly  insol.  in  cone  HC1. 

Sol.  in  very  dil.  NaOH+Aq. 

Nearly  insol.  in  most  organic  solvents. 
(Olsson,  B  1913,46,574.) 

Caesium  uranous  chloride,  Cs2UCl6. 

As  K  salt.  (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264.) 

Caesium  uranyl  chloride,  2CsCl,  (UO2)C12. 

Sol.  m  H20.  "(Wells,  Z.  anorg.  1895,  10. 
183.) 

100  pts.  of  the  solution  contain  at  29.75°. 
5607  pts.  U02C12,  2CsCl.  (Rimbach,  B. 
1904,  37.  468.) 

Pptd  from  aq.  solution  by  gaseous  HC1. 
(Wells,  Am  J.  Sci.  1894,  (3)  50.  251 ) 

Caesium  vanadium  chloride,  Cs2VdCls+H20. 
Difficultly  sol.  in  H20  and  alcohol.    (Stah- 
ler, B.  1904,  37.  4412.) 

Ceesium'zinc  chloride,  SCsCl,  ZnCl2. 

Sol.  in  H20.  (Wells  and  Campbell.  Z. 
anorg.  5.  275.) 

2CsCl,  ZnCl2.  Easily  sol.  in  H20  and  dil. 
HCl-hAq.  Insol.  in  cone.  HCH-Aq.  (Godef- 
froy.) 


Caesium  chloride  chromic  oxychloride, 
2CsCl,  CrOCls 

Decomp.  in  the  air. 

Sol.  in  cone.  HC1  without  decomp.    (Wem- 
land,  B.  1906,  39.  4045  ) 

Caesium    chloride    columbium    oxychloride, 

2CsCl,  CbOCl3. 

Decomp    by  H2O.     (Wemland,  B.   1906, 
39.  3057.) 

Caesium  chloroiodide,  CsCl2I. 
Properties  as  CsBrClI     (Wells.) 
CsClJ.    SI  sol  in  H20,  from  which  it  can 

be  recrystallized  without  decomp.     (Wells 

and  Wheeler.) 

Caesium  mercuric  chloroiodide,  Cs2HgCl2I2 
Decomp.  instantly  by  H20  to  HgI2  (Wells.) 

Caesium  fluoride,  CsF. 
Ppt.    (Chabri<§,  C  R  1901,  132.  680.) 
+1  J£E20.  100  g  H2O  dissolve  366  5  g  CsF 

at  15°  (de  Forcrand,  C.  R.  1911,  152  1210.) 

Caesium  hydrogen  fluoride,  CsHF2. 
Ppt.    (Chabrie",  C.  R.  1901,  132.  680 ) 

Caesium  tantalum  fluoride. 
See  Fluotantalate,  caesium. 

Caesium  tellurium  fluoride,  CsF,TeF4 

Decomp.  by  H20.    (Wells,  Am.  J  Sci.  1901, 
(4)  12.  190 ) 

Caesium  titanium  fluoride. 
See  Fluotitanate,  caesium. 

Caesium  zirconium  fluoride. 
See  Fluozirconate,  caesium. 


Caesium  hydride,  CsH. 
Decomp,  by  H20  ^ 
(Moissan,  C  R.  1903, 136.  589.) 


Decomp,  by  H20  with  evolution  of  H2. 
R. 


Caesium  hydroxide,  CsOH. 

Very  deliquescent,  and  sol.  in  H20.  Sol. 
in  alcohol 

79.41%  CsOH  is  contained  in  a  sat  aq  solu- 
tion at  15°  (de  Forcrand,  C.  R.  1909,  149. 
1344.) 

75.08%  CsOH  is  contained  in  sat.  aq.  solu- 
tion at  30°.  (Schreinemakers,  C.  C.  1909,  I. 
11.) 

Caesium  iodide,  Csl 

Sol.  in  H20. 

100  pts.  H20  dissolve  44  pts.  Csl  at  0°r 
66.3  pts  at  14.5°;  160  pts.  at  61°. 

Sp.  gr  of  CsI+Aq  sat.  at  14°  =  1.393. 
(Betekoff,  Bull  Soc.  P&ersb.  (4)  2.  197.) 
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Caesium  per  iodide. 

Solubility  determinations  show  that  CsI3 
and  Csls  are  the  only  penodides  of  caesium 
existing  between  — 1°  and  +73°  (Foote. 
Am.  Ch.  J.  1903,  29.  203  ) 

Caesium  imodide,  CsI3 

1  ccm  sat.  Csl-f  Aq  dissolves  0.0097  g. 
CsI3,  and  sp.  gr.  of  solution  is  1.154  Only  si 
decomp.  by  solution  in  H2O.  Much  more 
sol.  in  alcohol  than  m  H2O.  Not  unmediately 
decomp.  by  ether.  (Wells,  Sill  Am.  J.  143. 
17) 

Caesium  pewtaiodide,  Csls. 

Caesium  cobalt  iodide,  Cs2CoI4 

Decomp    by  H2O.     (Campbell.  Z    anorg 

1894,  8.  12 ) 

Deliquescent,  decomp.  by  H2O  and  by 
alcohol  (Campbell,  Am.  J.  Sci.  1894,  (3) 
48.  418.) 

Caesium  lead  iodide,  CsPbI2. 

SI.  sol.  in  hot  Csl  + Aq.  (Wheeler,  Sill .  Am 
J.  145.  129 ) 

Caesium  mercuric  iodide,  Csl,  2HgI2. 

Decomp.  by  H20  finally  into  HgI2.  (Wells, 
Sill.  Am.  J.  144.  221.) 

2CsI,  3HgI2.  Decomp  by  H20  finally  into 
HgI2. 

Csl,  HgI2.    As  above. 

2CsI,  HgI2.  Decomp.  by  H20;  insol.  in 
alcohol. 

3CsI,  HgI2.    As  above. 

Caesium  silver  iodide,  Csl,  Agl. 

(Penfield,  Z.  anorg.  1.  100.) 
Csl,  2 Agl.    More  sol.  in  hot  than  in  cold 
acetone.     (Marsh,   Chem.   Soc.    1913,    103. 

782) 

Caesium  tellurium  iodide. 
See  lodotellurate,  caesium. 

Caesium  thallic  iodide,  Csl,  T1I8. 
Decomp.  by  H2O.     (Pratt,  Am.  J.   Sci. 

1895,  (3)  49.  403.) 

Caesium  zinc  iodide,  3CsI,  ZnI2. 

Sol.  in  H20.  (Wells  and  Campbell,  Z. 
anorg.  6.  275.) 

2CsI,  ZnI2.    As  above. 

Caesium  oxide,  Cs2(\ 

Absorbs  H20  and  C02  from  the  air. 
Decomp.  by  H2O  and  by  liquid  NH8.  (Ren- 
gade,  C.  R.  1906,  143.  593.) 

Caesium  dioxide,  Cs2O2. 

Decomp.  by  H2O.  (Rengade,  C.  R.  1905, 
140.1537.)  ',, 


Caesium  /noxide,  Cs2O3 

Decomp.  by  H2O.    (Rengade,  C.  R.  1905, 
140.  1537.) 


Caesium  te^roxide, 

Decomp  by  H20.  (Rengade,  C  R.  1905, 
140.  1538  ) 

Caesium  sulphide,  Cs2S-f  4H2O.  * 

Deliquescent,  very  sol  in  H2O.  (Biltz, 
Z  anorg  1906,  48.  300.) 

Caesium  ^sulphide,  Cs2S2. 

Anhydrous.  Sol  in  H2O.  Hydroscopic. 
(Biltz,  Z.  anorg  1906,  50.  72  ) 

+H2O  From  Cs2S2-|-Aq.  Hydroscopic. 
(Biltz,  Z.  anorg  1906,  50.  72  ) 

Caesium  /nsulphide,  Cs2S8 

Anhydrous.  Sol.  mH2O  Not  hydroscopic 
(Biltz,  Z.  anorg.  1906,  50.  75  ) 

+H20  From  Cs2S3+Aq.  (Biltz,  Z. 
anorg.  1906,  50.  76.) 

Caesium  teZrasulphide,  Cs2S4. 

Sol  in  H20.  Insol.  in  abs.  alcohol.  (Biltz, 
Z.  anorg.  1906,  48,  305  ) 

Caesium  pewiasulpliide,  Cs2Ss. 
Mpt.  2°.     Not  hydroscopic     Ve 


sol   in 


pt.  2.        ot    yroscopc        ery  so 
cold  70%  alcohol.    (Biltz,  B.  1905,  38.  129.) 

Caesium  hydrogen  sulphide,  CsHS. 

Deliquescent;  very  sol.  in  H2O.  (Biltz, 
Z  anorg.  1906,  48.  300  ) 

Caesium  copper  tefr-osulphide,  CsCuS4. 

SI.  sol.  in  cold  H20. 

Decomp  by  cone,  and  dil.  HC1,  H^SC^  and 
HN03. 

SI.  sol.  in  alcohol.    (Biltz,  B.  1907,  40.  978.) 

Calcium,  Ca. 

Decomp.  H2O  violently.  Slowly  attacked 
by  cold  H2S04.  Dil.  H2S04-|-Aapr  HCl-f  Aq 
attack  violently  and  dissolve.  Dil.  HNOs-f- 
Aq  oxidizes,  but  fuming  HN08*  scarcely  at- 
tacks even  on  boihng.  (Bunsen  and  Matthies- 
sen.)  Not  attacked  by  anhydrous  alcohol. 
(Lies-Bodart  and  Jobin,  A.  ch.  (3)  64.  364.) 

Pure  Ca  is  only  very  slowly  decomp.  by 
H20  at  ordinary  temp.,  sol.  in  HC1,  HN03, 
H2S04.  (Mqissan,  C.  R.  1898,  129.  589.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

%  ccm.  oleic  acid  dissolves  0.0334  g.  Ca 
in  6  days.  (Gates,  J.  phys.  Chem.  1911,  15. 
143.) 

Calcium  amalgam,  Ca3Hg4. 

Decomp.  H2O  readily.  (Fere*,  C.  R.  1898, 
127.  619.) 

CaHgs.  Rapidly  decomp.  in  moist  air. 
(Schtirger,  Z.  anorg.  1900,  25.  425.) 
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Calcium  amide,  Ca(NH2)2 

(Moissan,  A.  ch   1899,  (7)  18.  326  ) 

Calcium  ammonia,  Ca,  4NH3. 

Decomp  at  ordinary  temp.;  takes  fire  in 
contact  with  the  air;  si.  sol  in  liquid  NH3. 
(Moissan,  C.  H  1898,  127.  691  ) 

Ca,6NH3.«    (Kraus,   J.   Am.   Chem.   Soc. 

1908,  30.  665.) 

Calcium  arsenide,  Ca3As2. 

Decomp  by  cold  H2O;  insol.  in  cold  fuming 
HN03;  very  sol,  in  hot  HNO3  (Lebeau, 
C.  R  1899,  128.  98.) 

Calcium  azoimide,  Ca(N3)2. 

Hydroscopic;  explosive. 
38.1     pts.  sol.  in  100  pts       H20        at    0° 
45.0       "    "     "  100    "          H20         "  15  2 
0211  "    «     "100    "    abs.  alcohol  "16. 

Sol.  in  H20,  decomp.  when  heated  and  on 
standing  in  the  air  (Dennis,  Z.  anorg.  1898. 
17.  21.) 

Insol.  in  pure  ether.  (Curtius,  J.  pr  1898, 
(2)  58.  286.) 

Calcium  boride,  CaBG. 

Not  decomp.  by  H20  at  250°;  sol.  in  fused 
oxidizing  agents 

Insol.  in  aq.  acids;  si  sol.  in  cone  H2S04; 
sol.  in  dil.  or  cone.  HNO3.  (Moissan,  C.  R. 
1897,  125.  631-32  J 

Calcium  bromide,  CaBr2. 

Very  deHquescent.    100  pts.  H20  dissolve — 
at    0°      20*      40C       60C       105° 
125      143      213      278      312  pts.  CaBr2. 
(Kremers,  Pogg  103.  65.) 

Sat,  CaBrg-f  Aq  contains  at: 
—22°    —22°    —14°     —7°       — 5C 
50  5      50  2      52  5      52  6      52  6%  CaBr2 

+8°       9°          11°        20°         50° 
53  1      55  1      55  7      57  1      62  6%  CaBr2 
(fttard,  A.  ch.  1894,  (7)  2.  540.) 

Sp.  gr.  of  CaBra+Aq  at  19.5°  containing: 
5  10         15         20         25  %CaBr2. 

1.044     1.089     1.139     1.194    1.252 

30         35         40         45         50  %  CaBr2. 
1.315     1.385     1.461     1.549     1.641 
(Kremers.  Pogg.  99.  444.  calculated  by  Ger- 
lach,  Z.  anal.  8.  285.) 

SI.  sol,  in  liquid  NH8.  (Franklin.  Am.  Ch. 
J  1898,  20.  827.) 

Very  sol.  in  alcohol.    (Henry.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014:  Naumann,  B.  1904,  37.  4328.) 

Sol.  in  methyl  acetate.     (Naumann,   B. 

1909,  42.  3790.) " 


Sol  in  ethyl  acetate.  (Naumann,  B  1910, 
43.  314 ) 

Insol.  in  benzomtrile.  (Naumann,  B  1914, 
47.  1370 ) 

+4H20.     (Kuznetzov,  C.  A.  1911.  842.) 

+6H20. 

Calcium  manganous   bromide,   CaMnBr4-J~ 

SI  hydroscopic.  Unstable  (Ephraim,  Z. 
anorg  1910,  67.  377  ) 

Calcium  mercuric  bromide. 
Decomp.  by  H20.    (v.  Bonsdorff.) 

Calcium  molybdenyl  bromide,  CaBr«>, 

2MoOBr3+7H2O 
(Weinland  and  Knoll,  Z.  anorg   1905,  44. 

Calcium  stannic  bromide. 
See  Bromostannate,  calcium. 

Calcium  bromide  ammonia,  CaBr2,  6NH3. 
Sol  in  H20.   (Rammelsberg,  Pogg.  55. 239  ) 

Calcium  bromide  hydrazine,  CaBr2,  3N>H4 

Easily  sol  in  H2O.  (Franzen,  Z  anorg. 
1908,  60.  288 ) 

Calcium  bromofluoride,  CaBr2,  CaF2. 

Decomp  by  H2O.  (Defacqz,  A.  ch,  1904, 
(8)  1.  357.) 

Calcium  carbide,  CaC2 

Sp.  gr.  2  22  at  18°  Insol  in  fuming  HNO3 
and  cone  H2S04  but  readily  decomp.  by 
dil.  acids  and  H20  (Moissan,  Bull.  Soc. 
1894,  (3)  11.  1005.) 

Insol,  in  HC1  in  the  cold,  but  decomp.  at 
red  heat.  Strong  min.  acids  do  not  act  in 
the  cold;  sol  in  glacial  acetic  in  the  cold; 
sol.  in  fused  alkali  (Venable,  J  Am.  Chem. 
Soc  1895,  17.  307-310.) 

Calcium  chloride,  CaCl2. 

Very  deliquescent.  Very  sol.  in  H20  with 
evolution  of  heat. 

Anhydrous  CaCla  is  sol.  in  1  459  pts  HaO.    (Gerlach  ) 

Anhydrous  CaCh  is  sol.  in  1.38  pts.  HaO  at  10.2°. 
(Kremers,  Pogg  103.  65  ) 

Anhydrous  CaCla  is  sol  in  1  35  pts.  HaO  at  20°,  O.S3 
pt.  H2O  at  40°,  0  72  pt.  HS0  at  60°  CaClz+eHsO  is 
sol  in  0.5  pt  HaO  at  0°,  and  2  05  pt.  at  16°  (Gmelm  ) 

CaCh  is  sol.  m  1.5  pts  cold,  and  0.8  pt.  boiling  H*O. 
(Fourcroy.) 

CaCh-fAq  sat.  in  the  cold  contains  40.7%  CaCh. 
(Fourcroy.) 

CaCh+Aq  sat.  at  12.5°.  contains  53,8%  CaCh, 
(Hassenfratz ) 

100  pts.  H2O  dissolve  165.7  pts.  CaCl2-f 
6H20  at  0°;  7141  pts.  at  40°.  (lfrden,  Chem. 
Soc.  45.  409.) 

100  pts.  H2O  dissolve  60.3  pts.  CaCl2  from 
CaCl2+6H20  at  0°,  and  solution  has  sp.  gr,  - 
1.367.  (Engel,  Bull.  Soc.  (2)  47.  318.) 
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Solubility  of  CaCl2+6H20  in  H2O  at  t°. 


t° 

Sat     solution 
contains 
%  CaCl2 

Sat    solution 
contains 
%CaCh4-6H20 

—22 
0 
+  7  39 
13  86 
19  35 
23  46 
24  47 
27  71 
29  53 

32  24 
36  91 
38  77 
41  03 
42  50 
44  15 
45  33 
46  30 
50  67 

63  61 
72  82 
76  49 
80  95 
83  85 
87  11 
89  44 
91  35 
99.97 

(Hammerl,  W  A.B  72,2.287.) 
Solubility  in  100  pts.  H20  at  t°. 


t° 

Pts  CaCh 

t° 

Pts  CaCh 

0 
5 

7  88 

59  39 
64  83 
66  20 

13  86 
19  35 
21  89 

69  49 
73  91 

79  77 

(Hammerl,    calculated    by    Bakhuis  Rooze 
boom,  R  t.  c  8.  5.) 

Solubility  in  100  pts.  H2O  at  t°. 


t° 

Pts 
CaCh 

t° 

Pts. 
CaCh 

t° 

Pts. 
CaCh 

0 

496 

19 

72 

38 

108 

1 

50 

20 

74 

39 

109 

2 

51 

21 

75 

40 

110 

3 

52 

22 

77 

41 

111 

4 

53 

23 

79 

42 

112 

5 

54 

24 

80 

43 

113 

6 

55 

25 

82 

44 

114 

7 

56 

26 

84 

45 

115 

8 

57 

27 

87 

46 

116 

9 

58 

!  28 

89 

47 

117 

10 

60 

29 

91 

48 

118 

11 

61 

30 

93 

49 

119 

12 

62 

31 

96 

50 

120 

13 

63 

32 

98 

51 

121 

14 

65 

33 

100 

52 

122 

15 

66 

34 

103 

53 

123 

16 

68 

35 

104 

54 

124 

17 

69 

36 

105 

55 

125 

18 

71 

37 

107 

56 

126 

57 

127 

72 

137 

87 

145 

58 

128 

73 

138 

88 

146 

59 

129 

74 

138 

89 

147 

60 

129 

75 

139 

90 

147 

61 

130 

76 

139 

91 

148 

62 

131 

77 

140 

92 

149 

63 

'131 

78 

141 

93 

150 

64 

132 

79 

141 

94 

150 

65 

133 

80 

142 

95 

151 

66 

133 

81 

142 

96 

152 

67 

134 

82 

143 

97 

152 

68 

135 

83 

143 

98 

153 

69 

135 

84 

144 

99 

154 

70 

136 

85 

144 

179.5 

325 

71 

136 

86 

145 

(Mulder,  Scheik.  Verhandel.  1864.  107.) 


If  solubility  S=pts  anhydrous  CaCl2  in 
100  pts.  solution.  S=32+02148t  from  —18° 
to  +6°;  S=54,5+0.0755t  from  50°  to  120°. 
(fitaid,  C.  R.  98.  1432.) 

According  to  Bakhuis  Roozeboom,  the  solu- 
bility of  CaCl2  varies  according  to  the  hydrate 
employed,  and  the  following  data  were  ob- 
tained as  the  result  of  very  exact  experiments. 


Solubility  of  CaCL+6H2O  m  100  pts   H2O 

at  t°. 


20  4 
25.05 


Pts 
CaCh 


75  1 
81  67 


t° 


28  0 
28  9 


Pts 
CaCh 


88  8 
92  05 


t° 


29  5 

30  2 


Pts 
CaCh 


96  07 
102  7 


There  are  two  modifications  of  CaCl2+ 
4H2G,  o  and  p 

Solubility  of  CaCl2+4H200  in  100  pts. 
H20  at  t°. 


t° 

Pts  CaCh 

t° 

Pts  CaCh 

18  4 
25  0 
30  0 

103  3 

108.8 
114  1 

35  0 

38  4 

122  74 
127  50 

Solubility  of  CaCl2+4H2Oa  in  100  pts.  H2O 
att°. 


t° 

Pts.  CaCh 

t° 

Pts.  CaCh 

22.0 

24  7 
29  8 

92  67 
95  59 
100  6 

35.95 
40.00 
45  00 

107  21 

115  3 
129  9 

Solubility  of  CaCl2+2H20  in  100  pts.  H20 
att°. 


t° 

Pts. 
CaCh 

t° 

Pts 
CaCh 

t° 

Pts. 
CaCh 

40 
45 
50 
59  5 
80  5 

128  1 
129  9 
132  3 
136  5 
145  3 

95  8 
115 
124 
137 

156  5 
169  5 
176.0 
187  6 

139 
155 
165 
174 

191.0 
214  3 
236  2 
275  7 

Solubility  of  CaCl2+H20  in  100  pts.  H20 

att°. 


t° 

Pts.  CaCh 

191 
235 

306 
331 

(Bakhuis  Roozeboom,  R.  t.  c.  8.1.) 
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Sp.  gr  of  CaCh  +Aq 


0&. 

Spgr. 

CaCh 

Spgr. 

o&, 

Sp  gr 

3  95 
7  66 
11  23 

14  42 
17  60 

1  03 
1  06 
1  09 
1  12 
1  15 

20  85 
23  93 
26  86 
29  67 
32  35 

1  18 
1  21 
1  24 
1  27 
1  30 

34  57 
36  49 
38  31 
40  43 
41  91 

1  33 
1  36 
1  39 
1  42 
1  45 

(Richter  ) 


Sp.  gr  of  CaCh  +Aq  at  19  5°  containing  pts   CaCh  to 
100  pts.  H20 


Pts 
CaCh 

Spg, 

Pts 
CaCh 

Sp  gr 

6  97, 
12  58 
23  33 

1  0545 
1  0954 
1  1681 

36  33 
50  67 
62  90 

1  2469 
1  3234 
1  3806 

(Kremers,  Pogg  99  444  ) 


Sp.  gr.  of  CaCli+Aq  G=sp.  gr.  at  15°  if  % 
is  CaCla,  according  to  Gerlach;  S  =sp.  gr. 
at  18.3°  if  %  is  CaCl2+6H20,  according 
to  Schiff. 


% 

G 

s 

% 

G 

S 

1 

1  00852 

1  0039 

36 

1  35610 

1  1575 

2 

1  01704 

1  0079 

37 

1  36790 

1  1622 

3 

1  "02555 

1  0119 

38 

1  37970 

1  1671 

4 

1  03407 

1  0159 

39 

1  39150 

1  1719 

5 

1  04259 

1  0200 

40 

1  40330 

1  1768 

6 

1  05146 

1  0241 

41 

1  1816 

7 

1  06033 

1  0282 

42 

1  1865 

8 

1  06921 

1  0323 

43 

1  1914 

9 

1  07808 

1.0365 

44 

1.1963 

10 

1  08695 

1  0407 

45 

. 

1  2012 

11 

1.09628 

1.0449 

46 

. 

1  2062 

12 

1.00561 

1  0491 

47 

1  2112 

13 

1  10494 

1  0534 

48 

1  2162 

14 

1  12427 

1  0577 

49 

1  2212 

15 

1  13360 

1  0619 

50 

1  2262 

16 

1  14332 

1.0663 

51 

, 

1  2312 

17 

1  15305 

1  0706 

52 

1  2363 

18 

1  .  16277 

1.0750 

53 

1  2414 

19 

1  17250 

1  0794 

54 

1  2465 

20 

1.18222 

1  0838 

55 

1  2516 

21 

1  19251 

1  0882 

56 

1  2567 

22 

1  20279 

1  0927 

57 

1  2618 

23 

1  21308 

1.0972 

58 

1  2669 

24 

1.22336 

1  1017 

59 

1  2721 

25 

1  23365 

1  1062 

60 

1  2773 

26 

1.24450 

1.1107 

61 

1  2825 

27 

1  25535 

1  1153 

62 

1  2877 

28 

1  26619 

1  1199 

63 

1.2929 

29 

1  27704 

1.1246 

64 

1.2981 

30 

1  28789 

1  1292 

65 

1  3034 

31 

1.29917 

1.1339 

66 

1  3087 

32 

1  31045 

1  1386 

67 

1  3140 

33 

1  32174 

1  1433 

68 

1  3193 

34 

1.33602 

1.1480 

69 

1.3246 

35 

1  34430 

1.1527 

70 

1  3300 

(Calculated  by  Gerlach,  Z.  anal.  8,  283.) 


Sp  gr.  ofCaC!2+Aq  -a= no.  of  half  molecules 
in  grammes  dissolved  in  1000  g  H2O; 
b  =  sp  gr.  at  243°  when  a  =  CaCla  4- 
6H2O  (y&  mol  =109.5  g.),  c  =  sp.  gr.  at 
24.3°  when  a-CaC!2  (%  mol  =55.5  g,). 


a 

b 

c 

a 

h 

c 

1 
2 
3 
4 
5 
6 

1  041 
1  076 
1  106 
1  133 
1  157 
1  179 

1  043 
1  084 
1  122 
1  159 
1  193 
1  227 

7 
8 
9 
10 
11 

1  198 
1  214 
1  229 
1  242 
1  255 

1  258 

(Favre  and  Valson,  C.  R.  79.  968  ) 


Sp  gr.  of  CaCl2-|-Aa  at  18°. 


%  CaCh 

Sp  gi 

%  CaCh 

Sp  gr 

5 
10 
15 
20 

1  0409 
1  0852 
1  1311 
1  1794 

25 
30 
35 

1  2305 
1  2841 
1  3420 

(Kohlrausch,  W.  Ann  1879.  1.) 


CaCl2-hAq  sat.  at  0°  has  sp.  gr.  =  1.367. 
(Engel,  Bull.  Soc.  1887,  (2)  47.  318.) 


Sp.  gr.  of  CaCl2+Aq  at  9.5°C 


Mass  of  salt  per  unit 
mass  of  solution 

Den&itj  of  solution 
(g  per  cc  ) 

0  00191 
0  00381 
0  00570 
0  00759 
0  00947 
0  01320 

1  00168 
1  00317 
1  00465 
1  00615 
1  00765 
1  01050 

(McGregor,  C.  N.  1887,  66.  6.) 


Sp.  gr.  of  CaCl2-hAq  at  25°. 


Concentration  of  CaCh  H-  Aq 

Sp.  gr. 

1-normal 

Vr      " 
V4-       " 
Vs-       " 

1  044$ 
1.0218 
1  0105 
1.0050 

(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 


Sp.  gr.  at  16°/4°  of  CaCl2+Aq  containing 
12.1638%  CaCli- 1.10489.  (Schonrock,  Z. 
phys.  Ch.  1893,  11.  768.) 
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Sp  gr.  of  CaCls+Aq  at  17  925°C 

B  -pt  of  CaCls-f  Aq  containing  pts  Cads  to 
100  pts.  H2O     G  =  according  to  Gerlach 
(Z    anal.  26.  440);  L-  according  to  Le- 
•     grand  (A.  ch.  (2)  39.  43  j. 

CaCl> 

Sp   gr 

G&, 

Sp  gr 

c& 

tip  gr 

0  0 
0  1 
0  2 
0  3 
0  4 
0  6 
0  8 
1  0 
1  5 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

0  99869 
0  99954 
1  00037 
1  00116 
1  00201 
1  00371 
1  00539 
1  00703 
1  01127 
1  01548 
1  02386 
1  03238 
1  04089 
1  04951 
1  05822 
1  06680 
1  07569 
1  08467 
1  09373 
1  10288 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

1  11206 
1  12130 
1  13067 
1  14016 
1  14969 
1  15926 
1  16920 
1  17910 
1  18897 
1  19901 
1  20901 
1  21918 
1  22941 
1  23969 
1  25030 
1  26092 
1  27182 
1  28271 
1  29360 
1  30461 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

1  31562 
1  32689 
1  33821 
1.34956 
1  36100 
1  37242 
1  38400 
1  39489 
1  40641 
1  41770 
1  42882 
1  44007 
1  45124 
1  46238 
1  47329 
1  48450 
1  49573 
1  50676 
1  51778 

B-pt 

G 

L 

B-pt 

G 

L 

101° 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
128 
130 
130.4 
132 

6  0 
11  5 
16  5 
21  0 
25  0 
29  0 
32  5 
35  5 
38  5 
41  5 

55  0 
69  0 

101 
1102.67 

10 
16  5 
21  6 
25  8 
29  4 
32  6 
35  6 
38  5 
41  3 
44  0 
46  8 
49  7 
52  6 
55  6 
58  6 
61  6 
64  6 
67  6 
70  6 
73  6 
76  7 
79  8 
82  9 
86  0 
89  1 
92  2 
98  4 
104  6 

110,9 

134° 
135 
136 
138 
140 
142 
144 
145 
146 
148 
150 
152 
154 
155 
156 
158 
160 
162 
164 
165 
166 
168 
170 
172 
174 
J175 
176 
178 
1795 

119 
137  5 
157 
178 
200 
222 
245 
268 

292* 
305* 

117  2 

123  5 
129  9 
136  3 

142  8 
149  4 

156  2 
163  2 
170  5 

178  1 
186  0 

'194  3 
203  0 
212  1 
221  6 
231  5 

241  9 
252  8 
264  2 
276  1 
285  5 

30i  4 
314  8 
325  0 

(Pickering,  B  1894,  27.  1385.) 
Sp.  gr.  of  CaCl2+Aq  at  t° 

t° 

Concentration  of  CaCla  +Aq 

Sp   gr. 

20 
20 

1  pt  CaCl2  in  7.1045  pts  H2O 
1    "        "     "164.25     "      " 

1.1062 
1  0032 

(Hittorf,  Z  phys.  Ch.  1902,  39.  628  ) 
Sp.  gr.  of  CaCl2+Aq  at  20°. 

B.-pt.  of  CaCls+Aq. 

%  CaCla          B.-pt. 

%  CaCla           B  -pt 

g  mols.  CaClj  per  1.                         Sp  gr 

5  6                 101° 

10  3             102 
14  5             103 

17  5            104° 
20  0            105 

0  010                           J.  000982 
0  025                            1  002539 
0  050                           1  004874 
0  075                            1  006814 
0  10                             1  008971 
0  25                              1  02267 
0  50                              1  04451 
0  75                             1  06641. 
1  00                              1  08744 

(Skinner,  Chem.  Soc.  61.  340.) 

Less  sol.  in  HCl+Aq  than  in  H20.    HC1+ 
Aq  sat.  at  12°  dissolves  27%  CaCl2,  which 
crystallizes  out  with  2H20.    (Ditte,  C.  R.  92. 
242.) 

Solubility  of  CaCl2  in  HCl-fAq  at  0°. 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  606.) 

Sat.  CaCls+Aq  forms  a  crust  at  150°,  and 
contains  178  pts    CaCl2  to  100  pts.  H20. 
(Gerlach.) 
Sat.  CaCl2+Aq  boils  at  180°.    (Rudorff.) 

Sp.  gr  of 
solutions' 

g.  per  100  cc  solution 

CaCla 

HCl 

1  367 
1.344 
1  326 
1  310 
1  283 
1  250 
1  238 

51  45 
46  45 
42  80 
36  77 
29  84 
20  12 
11  29 

0.0 
3  32 
5  83 
10  66 
15  84 
23  05 
34  62 

(Engel,  C.  R.  1887,  104,  434.) 
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CaCl2+Ca02H2.    Solubility  of  CaCl2+ 
CaO2H2  in  H2O  at  25°. 

Solubility  of  CaCl2,  4CH3OH  in  CH3OH 

t° 

%  by  weight  of  CaCb,  4CH3OH 

c&, 

CaO°2H2 

Solid  phase 

0 
10 
20 
30 
40 
50 
55 
56 

33  3 
37  6 
42  2 
47  0 
52  0 
57  3 
60  0 
61  3 

5  02 
10  00 
12  94 
15  14 
17.20 
18  15 
18  01 
21  02 
23  80 
24  33 
28  37 
29  54 
32  67 
33.21 
33  72 

34  36 
38  61 
41  32 
44  30 
44.60 
44.77 

0  101 
0  115 
0  128 
0  140 
0  145 
0  148 
0  152 
0  147 
0  146 
0  147 
0  170 
0  180 
0  225 
0  245 
0  254 

0  173 
0  060 
0  048 
0  030 
0  029 

CaOaHa 

CaOaHz+CaCh,  4Ca0.14H2O 
CaCh,  4CaO  14H30 

CaOiHi(') 
CaCh,  4CaO.14H20 
CaCh,  4CaO  14H20  -hCaCh, 
CaO  2H2O 
CaCh,  CaO  2HsO 

CaCh,  6H2O-{-CaCl2,  Ca0.2H2O 
CaCh.6H20 

Solubility  of  CaCl2,  3CH8OH  in  CH3OH. 

t° 

%  by  weight  of  CaCh,  3CHjOH 

55 
75 
95 
115 
135 
155 
165 
170 
174 
177  (mpt  ) 

60  5 
63.1 
66  3 
70  3 
75  2 
81  8 
86  2 
89  5 
93  5 
100 

(Menschutkin,  Z.  anore.  1907,  52.  21  ) 

(Schreinemakers  and  Figee,  Chem.  Weekbl 
1911,  8.  685.) 

See  also  under  Calcium  hydroxide 

CaCla+KCl.  100  pts.  H20  dissolve  56  pts 
CaCl2  at  7°;  100  pts.  H20  dissolve  31  pts. 
KC1  at  7°;  100  pts,  H20  dissolve  63.5  pts. 
CaCl2+4.9  pts  KC1  at  7°.  (Mulder,  J.  B. 
1866.  67.) 

CaClt+NaCl.  100  pts  H20  dissolve  53 
pts  CaCl2  at  4°,  and  56  pts.  at  7°;  100  pts 
H20  dissolve  35.7  pts  NaCl  at  4°,  and  35.7 
pts.  at  7°;  IOC  pts.  H20  dissolve  57  6  pts. 
CaCl2+2.4  pts.  NaCl  at  4°;  100  pts.  H2O  dis- 
solve 59.5  pts.  CaClo+4.6  pts  NaCl  at  7°. 
(Mulder,  I  c ) 

100  g.  H20  dissolve  72,6  g.  CaCl2+16.0  g. 
NaCl  at  15°.  (Rudorff.) 

Sol.  in  sat.  KNOs+Aq     (Fourcroy.) 

Insol.  in  liquid  C(>2.  (Buchner,  Z  phys. 
Ch.  1906,  64.  674.) 

Insol.  ID  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Sol.  in  1  pt.  strong  boiling  alcohol,  (Wen- 
zel.) 

Sol,  in  8  pts.  alcohol  at  15°,  and  in  1  pt 
spirits  of  wine.  (Bergman ) 

Sol.  in  0.7  pt.  boiling  absolute  alcohol. 
(Otto.) 

Sol.  in  1.43  pts  boiling  absolute  alcohol  at 
78.3°.  (Graham.) 

Solubility  of  CaCl2  in  methyl  alcohol. 

CaCla  forms  with  methyl  alcohol  two  com- 
plexes: CaCl2.4CH3OH  and  CaCl2  3CH8OH. 


Solubility  of  CaCl2  in  ethyl  alcohol. 

CaCl2  forms  with  ethyl  alcohol  a  complax, 
CaCl2.3C2H5OH. 

Solubility   of  CaCl2.3C2H5OH   in   C2H5OH 
att°. 


t° 

%  by  weight  of 
CaCh-SCsHsOH 

t° 

%  bv  weight  ot 
CaCh  SCjHbOH 

0 
20 
40 
60 
70 

34  8 
46  0 
58  7 
73  0 
80  8 

80 
85 
90 
95 
97  mpt. 

86  S 
89  2 
91  9 
96  2 
100 

(Menschutkin,  Z.  anorg.  1907,  62.  23.) 

Sp.  gr.  at  16°/4°  of  CaCl2+alcohol  con- 
taining 5.668%  CaCl2  =  0  83636  (Schonrock, 
Z.  phys.  Ch.  1893,  11.  768  ) 

B.-pt.  of  an  alcoholic  solution  of  CaCls. 


%  CaCh 

B.-pt. 

2  4 
5  39 
8  01 
9  93 
15.94 

78.43°+  0  70° 
78.43  +  2  15 
78  32  +  4.  IS 
78  43  +  5  55 
78  43  +11  75 

(Skinner,  Chem.  Soc  61.  340.) 

SI.  sol.  in  propyl  alcohol.    (Berthelot ) 
100  g.  propyl  alcohol  dissolve  10.75  g. 

CaCl2.    (Schlamp,  Z.  phys  Ch.  1894, 14, 276.) 
SI.  sol.  in  amyl  alcohol.    (Bouis.) 
Pptd.  from  alcoholic  solution  by  ether. 

(Dobbereiner.) 
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Sol  in  wood-spirit;  sol  m  hgnone  (Liebig); 
msol  in  hgnone.  (Gmelm.) 

Insol  in  acetone;  sol  in  butyl  alcohol. 
(Wurtz  ) 

Veiy  si  sol.  in  acetone  (Krug  and 
M'Elroy,  J  Anal  Ch.  6.  184.) 

Solubility  in  acetone +Aq  at  20° 


Sol.  in  many  compound  ethers,  as  ethyl 
acetate  (Liebig),  ethyl  lactate  (Strecker) 

Sol  in  considerable  quantity  in  amyl  sul- 
phocyanide.  (Medlock,  Chem.  Soc.  1.  374  ) 

Sol  in  valyl,    (Kolbe  ) 

Very  sol  in  cone  HCgHgCV    (Liebig  ) 

Solubility  of  CaCU  in  acetic  acid. 


CaCl2  will  salt  out  acetone  from  aqueous 
solution     The  table  shows  the  composi- 

v^a\--i2 xurnis  wnn  acetic  acia  a  complex, 
CaCl2,  4CH3COOH 

tion  of  the  solutions  at  the  points  at 
which  mhomogenepus  solutions  of  CaCl2, 
acetone  and  H20  just  become  homogen- 

Solubility of  CaCl2,  4CH3COOH  in 
CH3COOH  at  t° 

eous  at  20°.  lOOg  of  the  solution  contain: 

t° 

%  by  wt.  CaCU  4CH3COOH 

g  CaCh 

g  H20 

<*    acetone 

11  1 

42  0 

47  6 

13  03 

52  49 

34  48 

35 

50  0 

S  5 

45.37 

46  15 

40 

54  7 

6  38 

39  51 

54  11 

45 

63  0 

5  35 

35  95 

58  70 

50 

69  5 

4  11 

31  8 

64  09 

60 

79  5 

3  58 

29.88 

66  54 

65 

84  5 

3  31 

28  59 

68  10 

70 

91  2 

3  04 

2*717 

27  03 

69  93 

<-ff\     KQ 

73 

100  0 

/  / 
13  90 

53  47 

tO  oo 
32  63 

(Menschutkin,  Z.  anorg.  1907,  54.  95.) 

10  12 

48  86 

41  02 

8  47 

45  59 

45  94 

Insol.  in  benzonitrile.    (Naumann,  B.  1914, 

6  92 

41  24 

51  84 

47.  1370  ) 

6  31 

39  15 

54  54 

Insol    in  ethyl  acetate.     (Naumann,   B. 

5  28 

36  09 

58  63 

1910,  43.  314.) 

4  94 
4  37 

34  72 
33  8 

60  34 
61  83 

SI  sol  in  anhydrous  pyridme. 
Sol  in  97%,  95%  and  93%  pyridme+Aq. 

1  99 

23  38 

74  63 

(Kahlenberg,  J. 

Am    Chem.  Soc    1908,  30. 

1  6 

21  4 

77  00 

1107.) 

j.  \j 
1  35 

i£rJL  ,  Tt 

19  92 

78  73 

100  g,  sat.  solution  of  CaCl2  in  sat.  sugar  + 

18  787  . 
12  443 
10  70 

55  301 
52  153 
49  61 

25  913 
35  404 
39  69 

Aq  at  31  25°  contain  42.84  g.  sugar+25.25  g. 
CaCl2,  or  100  g  H20  dissolve  135.1  g.  sugar 
+79.9  g.  CaCl2  at  31.25°.    (Kohler,  Z    Ver. 

9  59 

8  82 
7  48 
7  07 

47  75 
46.04 
42.75 
41  54 

42  66 
45.14 
49.77 
51  39 

Zuckerind,  1907,  47.  447  ) 
+H20    (Bakhuis  Roozeboom.)     See  above. 
+2H20.   (Bakhuis  Roozeboom.)  See  above. 
+4H20.     Two  modifications      (Bakfcuis 

6  72 
30  04 

40*48 
49  39 

52.8 
20  57 

Roozeboom.)    See  above, 
a  and  0  modifications   (a  =  stable  form.) 

18  23 
15  49 
13.18 
11  40 
28  09 

55.01 
54.00 
52  52 
50  20 
51  71 

26  76 
30  51 
34,3 
38.40 
20  20 

(Kuznetzov,  C,  A.  1911,  842.) 
+6H2O.    Very  deliquescent.    Sol.  in  H20 
with  absorption  of  much  heat. 
250  pts.  CaCl2+6H2O  with  100  pts.  H2O 
at  10.8°  lower  the  temp.  23.2°.    (Rtidorff,  B. 

26  81 
22  67 
18.189 

52.01 
55  66 
56  21 

21.18 
21,67 
25  60 

2.  68.) 
Melts  in  crystal  H20  at  28°  (Tilden,  Chem. 
Soc.  45.  409)  ;  at  30.2°  (Bakhuis  Roozeboom.) 

31.21 

29^ 

48  00 
24  93 

20  81 

72  84 

Sat,  solution  in  H20  contains  at: 

*o 

1  82 
0  68 

22  27 
15  87 

75.89 
83.44 

__22°     —17°     —5°       —5°       +4° 
31  5       32.4      35  1       35  2      36  5%  salt, 

0  58 
0  45 
0.48 

14  93 
13  55 
1449 

84  49 
86.00 
85  13 

8°          22°         29°         35°         49° 
37.9      42.1       46.1       490      55  1%  salt, 

0  27 

12.31 

87  42 

63°         80° 

104°        115° 

0  20 

9  95 

89.85 

55  9       57.5       58.5       58  6%  salt. 

0.15 

9  05 

90.81 

(fitard,  A 

.  eh.  1894,  (7)  2.  532.) 

(Frankforter,  J,  Am.  Chem.  Soc.  1914,  36. 
1125.) 

Sat.   solution 

of   CaCl2+6H20    contains 
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44  77  g.  CaCl2  at  25°.    (Schreinemakers  anc 
Figee,  Chem.  Weekbl  1911,  8.  685.) 
See  also  above. 

Solubility  of  CaCla+ 6H2O  in  ethyl  alcohol  -f 
Aq  under  addition  of  increasing  amounts 
of  CaCl2. 


Per  cent  of  alcohol 
bj   volume 

G.  CaCh 

added 

Grams  CaCla  in 
5  cc   of  solution 

92  3 

1  430 

97  3 

1  409 

99  3 

1  429 

1 

1  529 

2 

1  561 

3 

1  590 

4 

1  641 

5 

1  709 

(Bodtker,  Z.  phys.  Ch  1897,  22.  510.) 

Calcium  hydroxylamine  chloride,  CaCl2, 

3NH2OH,  HC1. 

(Antonow,  J.  Russ.  Phys.  Chern.  Soc  1905, 
37.  479.) 

Calcium  iodine  fnchloride,   2IC13,    CaCl2+ 

SH2O. 

Hydroscopic.  (Weinland,  Z.  anorg.  1902. 
30.  142 ) 

Calcium  mercuric  chloride,  CaCl2,  5HgCl2+ 
8H20 

Decomp.  by  cold  H20,  which  dissolves  out 
CaClo,  but  all  dissolves  on  heating,  (v.  Bons- 
dorff,  1829 ) 

CaCl2,  2HgCl2+6H2O.  Deliquescent. 
Very  sol.  in  E^O.  (v.  Bonsdorff  ) 

CaCl2,  6HgCl2-f  6H20.  Very  deliquescent. 
Decomp.  by  H20.  (Stromholm,  J.  pr  1902. 
(2)  66.  521 ) 

Calcium  lead  chloride,  basic. 
See  Calcium  lead  oxychloride. 

Calcium  magnesium  chloride,  CaCl2,  2MgCl2 
+12H20. 

Mm.  Tachhydrite    Deliquescent. 

100  pts.  H20  dissolve  160.3  pts.  at  18.75°. 
By  dissolving  20  pts.  in  80  pts.  H20  the  temp, 
is  raised  7.75°.  (Bischof ) 

Calcium   mercuric    chloride,    basic,    CaCl2, 

2HgO+4H20. 
See  Calcium  mercuric  oxychloride. 

Calcium  thallic  chloride,  2TlCls,CaCl2+ 
6H20. 

Can  be  cryst.  from  H20.  (Gewecke  A. 
1909,  366.  222.) 

Calcium  tin  (stannic)  chloride. 
See  Chlorostannate,  calcium. 


Calcium  uranium  chloride,  CaCl2,UCl4. 

Decomp  by  H2O.  (Aloy,  Bull  Soc  1899, 
(3)  21.  265  ) 

Calcium  zinc  chloride. 

CaZnCl4-f-5MH20,  and  Ca2ZnCl<,+6H;>O. 
Very  hydroscopic  (Ephraim,  Z  anoig.  1910, 
67.  379.) 

Calcium  chloride  ammonia,  CaCl2,  SNHa 
Sol.  in  H2O  with  decomp     (Faraday  ) 

Calcium  chloride  hydrazine,  CaCl2,  2N2H4(t>). 
Ppt.    (Franzen,  Z.  anorg.  1908,  60.  288  ) 

Calcium  chloride  hydroxylamine,  CaCl>, 
NH2OH+5H20. 

Not  hygroscopic  (Antonow.  J  Russ. 
Phys.  Chem.  Soc  1905,  37.  479.) 

CaCl2,  2NH2OH 

+H20.  Aqueous  solution  sat.  at  20°  con- 
tains 56  6  pts.  salt. 

4- 2H2O.    (Antonow,  I.  c  ) 

2CaCl2,  3NH2OH  +6H2O     (Antonow,  L  c.) 

2CaCl2,  5NH2OH  +  4H2O     (Antonow,  L  c.) 

Calcium  chloride  lead  oxide,  CaClo,  3PbO-j- 

3H20. 
See  Calcium  lead  oxychloride. 

Calcium  chloroferrite,  CaO,  CaCl2,  Fe203. 
Insol.  in  H20.    (le  Chateher,  C.  R  99. 276.) 

Calcium  chlorofluoride,  CaF2,  CaCl2. 

Decomp.  by  H2O,  by  very  dil.  HC1,  HNO3 
or  acetic  acid,  by  hot  dil.  or  cone.  H>S04. 
Sol  in  cone  HC1  or  HN08  Insol  inland  not 
decomp  by  cold  or  boiling  alcohol.  (Defacqz, 
A.  ch.  1904,  (8)  1.  355.) 

Calcium  cyanamide,  basic,  CN2(CaOH)2  + 

6H2O. 

SI.  sol.  in  H20.  (Meyer,  J.  pr.  1878,  (2)  18. 
425.) 

Calcium  cyanamide,  CaCN2.  - 

Decomp.  by  H20.  (Meyer,  J.  pr.,1878,  (2) 
18.  425.) 

Calcium  sw&fluoride,  CaF. 

Decomp.  by  H2O. 

Sol.  in  hot  dil  HC1  and  somewhat  sol  in 
dil.  acetic  acid* 

Somewhat  sol.  in  boiling  absolute  alcohol. 
Wohler,  Z.  anorg.  1909,  61.  81.) 

Calcium  fluoride,  CaF2. 

Sol.  in  26,92k  pts.  H20  at  15.5°.  (Wilson, 
Ch.  Gaz.  I860.,  366.) 

1  1.  H20  dissolves  16  mg.  CaF2  at  18°. 
Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

16.3  mg.  in  1  1.  of  sat.  solution  at  18°, 
Kohlrausch,  Z.  phys.  Ch.  1908,  64.  168.) 
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When  pptd.  not  completely  insol.  in  H20; 
scarcely  sol.  in  dil.,  more  sol.  in  cone.  HCl-f- 
Aq;  decomp.  by  cone.  H2S04;  not  decomp.  by 
dil.  alkaline  solutions.  (Fresemus ) 

Not  decomp.  by  cone.  H2SO4  below  40°,  but 
forms  a  transparent  syrup.  CaF2  is  pptd. 
from  this  solution  by  addition  of  H20. 

Sol.  in  cone.  Htt,  and  HN03+Ag  in  the 
same  way,  but  the  liquid  is  not  viscid.  Very 
si.  sol.  in  HF.  Boiling  HCl+Aq  dissolves 
slightly.  Deeomp.  by  boiling  HNOs+Aq. 

Sol.  in  NH4  salts -f  Aq     (Rose.) 

Partly  decomp,  by  boiling  K2C03,  and 
Na2C03f  Aq  (Dulong,  A.  eh.  82.  278  )  i 

Insol.  in  liquid  HF.  (Franklin.  Z  anorg. 
1905,  46.  2.) 

Insol.  in  acetone.  (Naumann,  B.  1904.  37. 
4329.) 

Insol.  in  methyl  acetate      (Naumann.  B 

1909,  42.  3790.) 

Insol.  in  ethyl   acetate.     (Naumann.    B. 

1910,  43.  314.) 

Min.  Fluorite  (Fluorspar).  Calculated 
from  electrical  conductivity  of  CaF2-|-Aq, 
1 1.  H20  dissolves  14  mg.  CaF2  at  18°.  (Kohl- 
rausch  and  Rose,  Z,  phys.  Ch.  12.  241.) 

Calcitim  hydrogen  fluoride,  CaH2F4-f  6H20. 
Decomp.  by  boiling  H2O.    Sol.  inHF+Aq. 
(Fremy,  A  ch.  (3)  47.  35.) 

Calcium  tantalum  fluoride. 
See  Fluotantalate,  calcium. 

Calcium  stannic  fluoride. 
See  Fluostannate,  calcium. 

Calcium  titanium  fluoride. 
See  Fluotitanate,  calcium. 

Calcium  fluoiodide,  CaF2,Cal2. 

Very  deliquescent.  Decomp.  by  cold  H20, 
more  rapidly  by  hot  H2O,  by  dil.  HC1,  HNO8, 
H2SC>4  cone.  H2S04,  and  by  alcohol  and  by 
ether  if  these  reagents  are  not  absolute.  (De- 
facqz,  A.  ch.  1904,  (8)  1.  358.) 

Calcium  hydride,  CaH. 

Decomp.  by  HCl+Aq.  (Winkler,  B.  24. 
1975.  (Moldenhauer,  Z.  anorg.  1913, 82. 136.) 

CaH2.  Readily  decomp.  by  H20  and  dil. 
acids,  almost  insol.  in  cone,  acids.  Insol.  "in 
benzene,  turpentine  and  alkyl  haloids.  (Mois- 
san,  C.  R.  1898,  127.  30-31.) 

Decomp  H20  and  ether;  sol.  in  dil.  H2S04 
and  HNO8:  almost  insol.  in  cone.  HgSO*  and 
HN05.  (von  LengylL  C.  C.  1898,  II.  262.) 

Insol.  in  CC14,  CS2,  alcohols  and  ethers. 
No  known  solvent.  (Moissan,  C.  C.  1903, 1. 
863.) 

Calcium  hydrosulphide,  CaS2H2. 

Cryst.  with  6H20.  Extremely  sol.  in  H20 
and  alcohol.  %  of  its  weight  of  H20  at  or- 


dinary temp,  more  than  suffices  to  hold  it  in 
solution.  (Divers  and  Shimidzu,  Chem.  Soc. 
45.271.) 

Sp.  gr.  of  aqueous  solution  containing  32% 
anhydrous  CaS2H2  (64%  CaS2H2-f6H20) « 
1.255;  375%  CaS2H2  (755%  CaS2 
6H2O)  =  1  310.  (Divers,  and  Shimidzu  ) 

Calcium  hydroxide,  CaG2H2. 
See  also  Calcium  oxide. 
SI  sol.  in  cold,  and  less  in  hot  H^O- 

1  pt   CaO  dissolves  at  t°  in  pts  HaO 


t° 

Pts  H20 

Authority 

20 
0 

450 
(>56 

Davy 
Philhps  (A  Phil  17.  107) 

700 

Bergman  (Essays,  etc  ) 

13 

785 

Pavesi  and  Rotondi  (B 

7.  817) 

18 

"SO 

Bmeau  (A.  ch 

(3) 

51.  290). 

19  5 

806 

P 

and 

R.  (2  c 

). 

23 

814 

P  and  R    (I  c 

18  75 

960 

Ab 

1 

54  4 

072 

Daltou  (Syst  2.  231), 

15  6 

77S 

Da 

Itoi 

i(f  <r). 

15  6 

752 

Ph 

illit 

w«.  c). 

15  6 
15  6 

731 

741 

Wittstem  (Repert.  Pharm.  1.  182). 
Tichborne  (Bull  Soc   (2)  17.  24). 

100 

1270 

Da 

ItO] 

a  (?  c.) 

100 

12SO 

Phillips  (1  c) 

100 

1330 

Wittstein  (I  c  . 

100 

1340 

• 

Ti< 

jhb 

orne  (I  < 

) 

100 

1500 

Bu 

lea 

n(l  c) 

ICO 

1758 

Tichborne  (I.  c  ) 

Solubility  in 

H20. 

1000  pts.  CaO2H2+Aq 

sat. 

at  t°  contain  pts.  CaO. 

Pts,  CaO 

t° 

From  Nitrate 

Marble 

Hydrate 

0 

1  362 

1  381 

1.430 

10 

1  311 

1  342 

1.384 

15 

1.277 

1  299 

1  344 

30 

1  142 

1  162 

] 

L  195 

45 

0.996 

1  005 

] 

L  033 

60 

0  884 

0  868 

0.885 

100 

0  562 

0  576 

0  584 

(Lamy,  C. 

E  86. 

333.) 

Solubility  of  Ca02H2  in  H2O  at  t°: 

I 

Hs.H20 

Pts.  CaO 

Pts.  HaO 

Pts.  CaO 

t° 

to  1  pt. 
CaO 

in  100 
pts.  H2O 

t° 

to  Ipt 
CaO 

m  100 
pts  HsO 

0 

759 

0.131 

60 

1136 

0  088 

10 

770 

0.129 

70 

1235 

0  080 

20 

791 

0.126 

80 

1362 

0.073 

30 

862 

0.116 

90 

1579 

0.063 

40 

932 

0.107 

100 

1650 

0.060 

50 

1019 

0  098 

(Maben,  Pharm.  J.  Trans.  (3)  14.  505.) 

1  pt.  Ca02H2  is  sol.  in  640  pts.  H20  at  19%, 
and  3081  pts.  at  150°.  (Shenstone  and  Cun- 
dall,  Chem.  Soc.  63.  550.) 

1000  g.H2O  dissolve  1.251  g.  CaO.  (Carles;, 
Arch.  Pharm.  (3)  4.  558.) 
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Solubility  of  Ca02H2  in  H20. 
dissolve  pts.  CaO  at 

100  pts.  H20 
fc°. 

Sol  in  H3B03+Aq  at  30°.    (Sborgi,  Real 
Ac.  Line.  1913,  (5)  22.  I,  715  and  798  ) 
Sol   ir?  NH4ClH~Aq      Much  more  sol.  in 
NaCl+Aq  than  in  H2O.    (Rose.) 

Solubility  of  Ca02H2  in  NH4Cl-hAq  at  25° 

t° 

Pts  CaO 

t° 

Pts    CaO 

20 
40 
60 

0  1374 
0  1162 
0  1026 

80 
100 

0  0845 
0  0664 

Concentration  of  NH4C1  +Aq 
in  millimols  per  htei 

Solubility  of  CaOsHa  in 
millimols  per  liter 

(Zahorsky,  Z.  anorg.  3.  34.) 

1  pt.  CaO  is  sol.  in  pts  H20  at  t°. 
t°            15°   20°   25°   30°   35°   40°     45° 
pts,  H20    776  813  848  885  924  962   1004 

0.00 
21  76 
43  52 
87  03 

20  22 
29  08 
39  23 
59  68 

t°          50°    55°    60°    65°    70°    75°    80° 
pts.  H20  1044  1108  1158  1244  1330  1410  1482 

(Herzfeld,  C.  C.  1897, 1,  932.) 

100  g.  sat.  Ca02H2+Aq  contain  g.  CaO 
att°: 

t°          5  10         15         20         25 

g.  CaO  0.135  0.1342  0.132    0  1293  0.1254 

t°  30         35         40         50         60 

g.  CaO  0.1219  0  1161  0.1119  0.0981  0.0879 

t°          70         80         90        100 
g.  CaO  0.0781  0.074    0.0696  0.0597 
(Guthrie,  J  Soc.  Chem.  Ind.  1901,  20.  223  ) 

Solubility  in  H20  at  high  temp. 
1  litre  of  the  solution  contains  at: 
120°         150°         190° 
0.305        0.169        0.084  g.  CaO. 

(Herold,  Z.  elektrochem.  1905, 11.  421.) 
Solubility  in  H20  at  t°. 


t° 

1  g.  CaO  is  sol.  in  g.  H80  at  t° 

2 

768  5 

10 

786  8 

15 

804.3 

20 

826.4 

.25 

868  7 

30 

908  2 

40 

988  1 

.50 

1083  0 

>60 

1179.0 

70 

1274  8 

80 

1368  1 

(Moody,  Chem.  Soc.  1908,  93.  1772.) 

Sat.  Ca02H2+Aq  contains  at: 

95°  76° 

0.0580        0.0705%  by  wt.  CaO. 

(Tsehugaeff,  Z.  anorg.  1914,  86.  159.) 

100  g.  sat.  solution  of  Ca02H2  in  H20  at 
25°  contain  0.117  g.  CaOaB^  (Cameron  and 
Potter,  J.  phys.  Ch.  1911, 15.  70.) 

Beadily  sol.  in  most  acids. 


t° 

CaCU+Aq 
5%  CaCU 

CaCU-fAq 
10%  CaCU 

CaCU+Aq 
15%  CaCU 

CaCU  4-Aq 
20%  CaCU 

CaCU-fAq 
25%  CaCU 

CaCU+Aq 
30%  CaCh 

20 
40 
60 
80 
100 

0.1370 
0.1160 
0.1020 
00936 
0.0908 

01661 
01419 
01313 
01328 
01389 

01993 
01781 
0.1706 
01736 
01842 

0  1857* 
0,2249 
02204 
02295 
02325 

0  1661* 
0.3030* 
02989 
0.3261 
03710 

0.1630s1 
03684* 
03664 
04122 
04922 

(Noyes  and  Chapin,  Z.  phys   Ch.  1899,  28. 
520.) 

Solubility  of  CaO2H2  in  CaCl2-f  Aq  100  pts 
CaCla-hAq  of  given  strength  dissolve  pts. 
CaO  at  t°. 


*  In  these  cases,  ppts.  of  3CaO,  CaCU+lSHaO  were 
formed 

(Zahorsky,  Z.  anorg  3.  34.) 

See  also  CaCl2-|-Ca02H2    under  Calcium 
chloride. 

Solubility  in  Ca(NO«)2+Aq  at  25°. 


NQ 

^ 

25^/25° 

l|| 

tu 
8 

Sohd  phase 

c 

*.S 

1  0249 

0  096 

3  38 

\ 

1  0484 

0  109 

8  52 

Y             Ca(OH)a 

1  0940 

0  125 

13  42 

1  1383 
1  1840 

0  181 
0  187 

20  73 
28  98 

Ca<OHh  and  solid  solution 
CaO,  xNaOj,  yH«0 

1  2101 

0  198 

32  84 

1  2287 

0  212 

36  83 

1  2290 

0  213 

37  55 

1  2541 

0  224 

40  25 

Solid  solution 

1  2581 

0  230 

41  98 

CaO,  xNsOo,  yH3O 

1  2826 

0  260 

47  00 

1  2905 

0  263 

47  16 

1  3337 

0  332 

58  67 

1  3735 

0  429 

69  40 

1  4195 

0  545 

83  03 

Solid  solution  CaO,  xN«O$, 

1.4840 
1.5330 

0  449 
0  371 

99  70 
115.50 

OV/T3ri|r\ 

OTaJaLJv./ 

£    Ca(NO»)a,  3MHaO 

1  5809 

0  303 

135  30 

Ca(NO»)s,  3HHsO  and 

1  5842 

0  000 

139  30 

Ca(NO*)s,  4Ha04 

(Cameron  and  Robinson,  J.  phys.  Chem. 

1907,  11.  275.) 
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Solubility  of  Ca02H2  in  Ca(N03)2+Aq. 

KC1  is  a  maximum  for  all  temps. 

when  the 

Temp,  =25°. 

solution  contains  about  60  g.  of  salt  per  1 

It  is  a  minimum  at  any  fixed  temp 

when  the 

G   pei  100  g    sat 
solution 

Solid  phase 

solution  is  sat  ,  the  solubility  then  being 
much  less  than  in  pure  H20  of  the  same  temp. 

C,r\          r*nrMr\-\  . 

A  solution  of  NaCl  di 

ssoives  more 

lime  at  au 

til  i 

vuiVA^  W3>  A 

temps  and  concentrations  than  a  correspond- 
ing solution  of  KC1    In  all  cases  the  maximum 
solubility  of  lime  occurs  when  the  temp,  is 

0  1150 
0  OQ7& 

0 

4  84 

CaO>H2 

\J    \J<J  1  O 

01074. 

9  36 

t( 

lowest.    With  solutions  of  all  concentrations 

JL\J/  Tt 

0  1193 
0  1444 

13  77 
22  46 

'< 

the  solubility  decreases  regularly  as  the  temp, 
increases.    (Cabot,  J.  Soc.  Chem.  Ind   1897, 

0  1650 
0  1931 
0.2579 
0.3060 
0.2802 

27  83 
32  94 
40.66 
44  44 
45  28 

CasNXfc  3H  -O 

16.417-419.) 
Solubility  in  KCl+Aq  increases  with  in- 
creased quantities  of  KC1  and  then  dimin- 
ishes, becoming  less  than  the  solubility  in 
H2O  alone.    (Kernot,  Gazz   ch.  it.  1908,  38. 

0  2314 
0  1894 
0  1659 
0  I486 

47.79 
51.07 
53.20 
55  25 

(1)  532.) 
KOH  or  NaOH+Aq  containing  1  pt.  KOH 
or  NaOH  in  100  pts.  H20  do  not  dissolve 
more  than  VBOOOO  pt.  CaO2H2,  but  it  is  sol.  in 

\J  ,  JLTCOVJ 

0  0836 

57  72 

Ca(NO*)s4H*O 

NH4OH+Aq.    (Pelouze,  A  ch.  (3) 

33.  11.) 

0 

57  98 

'* 

Temp.  =  100°. 

Solubility  in  NaOH-f  Aq  at  t°. 

0  0561 
0  0550 

0 

2  42 

CaO'Hj 

G  NaOH 

Soluhility 

of  CfO  in  g  per  liter  it 

0.0624 

4  91 

» 

per  1 

20° 

50°              70° 

100° 

0  1110 
0  1200 

01  CK 

15  39 
16  10 

» 

0 
0  400 

1  17      0 
0  94       0 

88         0  75 
65        0  53 

0  54 
0.35 

.  100 

0.269 
0.480 
0  973 

33*03 
42  26 
50.94 

» 

1  600 
2  666 
5.000 
8  000 

0  57       0 
0  39       0 
0  18       0 
0  11       0 

35        0  22 
20         0.11 
06         0  04 
02         0.01 

5        0.14 
0  05 
0  01 

traces 

l!477 

55.40 

«« 

20  000 

0  02      traces       0 

0 

1.476 

55  43 

« 

1.491 

55  65 

'« 

(d'Anselme,  Bull.  Soc  1903,  (3)  29.  936.) 

1.635 

56  89 

CaOaH  +CaaN207.2HsO 

1.686 

57.03 

CaaNaO?  2HsO 

1.596 

57  91 

« 

1.576 
1  348 

1     1  A7 

58  67 
60.44 

« 

Solubility  of  CaO  in  NaCl+NaOH+Aq. 

1.  JLOf 

1.077 

66*,44 

« 

G.  CaO  per  1  of  solution  containing 

1.141 
1.252 

69  12 
70  60 

TA     A  A 

C^NAJBK^AXHX) 

G.  Nad 
perl 

No  NaOH 

0.89  g. 
NaOH  per  1     1 

4.09  g. 
*aOH  per  I 

1.203 

70  40 

CaaNaCV  MHaO 

1.103 

71  44 

» 

0 

1  3 

0.8 

0  22 

0.937 

73  85 

•« 

5 

1  4 

0  9 

.    . 

0.849 

75.74 

«» 

10 

1  6 

1  0 

0  815 

76  94 

« 

25 

1  7 

1.1 

0.804 

77.62 

Ca(NOj)2 

50 

1  8 

1  25 

0.412 

77.74 

75 

1  9 

1  4 

6  55 

0 

7R.43 

u 

100 

1  85 

1.4 

i  £\n 

1  65 

1  25 

0  44 

(Bassett  and  Taylor,  Chem.  Soc.  1914,  105. 

109ft  ^ 

175 
182 

J.    Uv 

1  6 
1  6 

A.     &U 

I  2 
1,2 

IcL&O.J 

225 

1  4 

1-0, 

250 

1  3 

0.9 

. 

Solubility  of  CaO  in  KC1  and  NaCl+Aq. 
Curves  are  given  which  show  that  the  solu- 
bility of  lime  in  solutions  of  either  NaCl  or 

300 

1  1 

0  7 

0.22 

(Maigret,  BuH  Soc.  1905,  (3)  3 

13.  631.) 
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Solubility  of  Ca02H2  in  CaS04+Aq  at  25° 


G  per  100  cc  t»at 
solution 


CaSOi 


0 

0.0391 
0  0666 
0.0955 
0  1214 
0  1588 
0  1634 
0.1722 
0.1853 
0  1918 
0  2030 
0  2126 


CaO 


0  1166 
0  1141 
0.1150 
0  1215 
0  1242 
0  1222 
0  0939 
0  0611 
0  0349 
0  0176 
0  0062 
0 


Solid  phase 


CdO2H2 


CaO>H2 


(Cameron  and  Bell,  J.  Am.  Chem.  Soc.  1906, 
28.  1220.) 


Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827 ) 

Alcohol  dissolves  traces. 

Methyl  alcohol  forms  colloidal  solution 
containing  1.125  g.  per  1.  (Neuberg  and 
Rewald,  Biochem  Z.  1908,  9.  545  ) 

Insol.  in  ether. 

Insol  in  acetone.  (Naumann,  B.  1904,  37. 
4329  ) 

Insol  m  acetone  and  in  methylal  (Eid- 
mann,  C.  C.  1899,  II  1014) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790 ) 

Insol.  in  ethyl  acetate  (Naumann,  B 
1904,  37.  3601.) 

Much  more  sol.  in  glycerine,  or  sugar  -f  Aq 
than  in  H2O. 


Solubility  of  CaO  in  glycerine. 


Solubility  of  CaO2H2  in  giycerme-f  Aq  at  25°. 

G=g  glycerine  in  100  g.  glycerine  -1-Aq. 

J^Ca(OH«)=m:dlimols  sol.  in  100  cc.  glyc- 
erine+Aq. 


G 

fcCaCXflj 

Sp,  gr 

0 

7  15 
20  44 
31  55 
40  95 
48  7 
69  2 

4  3 
8  13 
14  9 
22  5 
40  1 
44  0 
95  8 

1.0003 
1  0244 
1  0537 
1  0842 
1  1137 
1  1356 
1  2027 

(Herz  and  Knoch,  Z.  anorg.  1905,  46.  193.) 


Solubility  in  glycerine +Aq  at  25°. 


Solution  contains 


%  Ca(OH)j 


0  117 
0  178 
0  413 
0  48 

0  88 

1  34 


glyceime 


0 

3  50 
15  59 
17  84 
34  32 
55  04 


%H2O 


96  32 

80  28 

81  68 
64.80 
43  62 


Sp  gr 


1.008 

1  042 
1  088 
1  149 


Solid  phase  in  this  system  is 
(Cameron  and  Patten,  J.phys.  Chem.  1911, 
15.  71 ) 


100  pts  sugar  dissolved  m  HjO  dissolve  55.6  pts 
CaO  (Osann)  50  pts  CaO  (Ure),  49  ti  pts  CaO 
(Darnell),  29-306  pts  CaO  (Hunton),  23  pts  CaO. 
(Soubeiran ) 

Sugar  solution  at  100°  takes  up  l/i  mol  CaO  for  each 
mol.  sugar,  at  0°,  if  it  contains  not  less  than  25%  of 
sugar,  it  takes  up  2  mols  CaO  to  1  mol  sugar  (Du- 
brunfaut ) 

Amount  dissolved  is  proportional  to  the  density  and 
temperature  of  the  solutions 


Wt.  of 
gb  cerine  in 
100  ccm  of 
solution 

Wt  CaO 
contained  m 
100  ccm  of 
liquid  sat 
with  CaO 

Relation  of  CaO  to 
glycerine 

Solubility  of  CaO  m  sugar  +  Aq 

CaO 

Glycerine 

96  4 
95  4 
93  6 
92  9 
91  5 
85  8 

Pts.  sugar 
dissolved  in 
100  pts.  HaO 

Relation  of  CaO  to  sugai 

10  00 
5  00 
2.86 
2  50 
2  00 
1  00 

0  370 
0  240 
0  196 
0  192 
0  186 
0  165 

3  6 

4.6 
6.4 
7  1 
8.5 
14  2 

CaO 

Sugar 

.   40 
37  5 
35  0 
32  5 
30  0 
27  5 
25  0 
22  5 
20  0 
17  3 
15  0 
12  5 
10  0 
7  5 
5  0 
2  5 

21  0 
20  8 
20  5 
20  3 
20  1 
19  9 
19  S 
19  3 
18  S 
IS  7 
IS  5 
IS  3 
IS  1 
16  9 
15  3 
13  8 

79  8 
79  2 
79  o 
79  7 
79  9 
SO  1 
SO  2 
SO  7 
SI  2 
SI  3 
SI  5 
81  7 
81  9 
83  1 
84  7 
86  2 

(Berthelot,  A.  ch.  (3)  46.  176.) 

1000  g.  H20  dissolve  1.251  g.  CaO;  1000  g. 
H^O+SO  g.  glycerine  dissolve  1  865  g.  CaO; 
1000  g.  HjjQ+100  g.  glycerine  dissolve  2.583 
g  CaO;  1000  g.  H20-l-200  g.  glycerine  dis- 
solve 4.040  g.  CaO;  1000  g.  H2O+400  g. 
glycerine  dissolve  6569  g.  CaO.     (Carles, 
Arch.  Pha*m  (3)4.558.) 
Insol,  in  pure  glycerine. 

(Pehgot,  C.  R.  32.  335  ) 

100  g  solution  of  sugar  sat.  with  CaO  between  10° 
and  54.4°  contain  22.5  to  23.5%  CaO.    (Hunton,  1837.) 
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Solubility  of  CaO  in  dil 

sugar  solutions 

Solubility  in  sugar  +Aq  at  2oc. 

Wt  ot  CaO 
Wt  of  sugar      contained  in 
in  100  ccm          100  com  of 
of  solution           liquid  bat 
with  CaO 

Relation  of  CaO 
to  sugar 

Solution  contains 

1 

Sp  gr 

%  Ca(OH)2 

%  sugar 

%  HaO 

CaO 

Sugar 

0  117 
0  188 
0  730 
1  355 
2  31 
3  21 
4  57 
5  38 
6  07 

0 
0  62 
4  82 
7  50 
9  87 
11  90 
15  10 
17.42 
19  86 

99  19 
94  50 
91  12 
S7  85 
84  89 
80  33 
76  93 
73  07 

0  983 
1  000 
1  021 
1  037 
1  051 
1  067 
1  092 
1  109 
1  123 

4  850             1  031 
2  401             0  484 
2  000             0  433 
1  660             0  364 
1  386             0  326 
1  200             0  316 
1  058             0  281 
0  960             0  264 
0  400             0  194 
0  191             0  172 
0  096             0  154 
0  000             0  148 

17  5 

16  8 
17  8 
18  0 
19  0 
20  8 
21  0 
21  6 
32  7 
47  4 
61  6 

82  5 
83  2 
82  2 
82  0 
81  0 
79  2 
79  0 
78  4 
67  3 
52  6 
78  4 

The  solid  phase  in  this  system  consists  of  a 
series  of  solid  solutions  with  Ca(OH;2  a  limit- 
ing case 
(Cameron  and  Pattei),J  phys  Chem  1911, 
15.  70.) 

Solubility  of  CaO  in  sugar  +Aq  at  80° 

(Berthelot,  A  ch.  (3)  46.  176.) 
Solubility  in  sugar  +Aq  at  t°. 

%  sugar 

%  CaO 

%  Sugar 

<?c  CaO 

4  90 
9.90 
14  75 

0.117 
0  189 
0  230 

19  50 
24  60 
29  70 

0  358 
0  458 
1  017 

t° 

G  sugar  m  100  ccm 
of  solution 

G  CaO  dissolved 
per  100  g  sugar 

16-17° 

0  7814 
0  9120 
1.4000 
1  6930 
4  754 
5  730 
10  159 
11  200 
12  500 
13  930 
14.487 
16.410 

37  9 
32  3 
30  5 
28  9 
27  7 
27  1 
27  5 
27  2 
27  3 
27  9 
27.5 
28  0 

Solid  phase,  Ca02H2. 
(von  Ginneken,  Proc.  Kon.  Akad.  v.  \\  e1> 
enseh,  Amsterdam,  1911,  14.  457.) 

Solubility  of  CaO  in  mannite+Aq 

Wt    of 
mannite  m 
100  ccm  of 
solution 

Wt  of  CaO 
contained  in 
100  ccm   of 
liquid  sat 
with  CaO 

Relation  of  CaO  to 
mannite 

CaO 

Mannite 

9  60 
4  80 
2  40    • 
1  92 
1  60 
1  37 
1  20 
1  07 
0  96 
0.192 
0  096 
0  000 

0  753 
0  372 
0  255 
0  225 
0  207 
0  194 
0  193 
0  190 
0  186 
0  155 
0.154 
0  148 

7  3 
7.2 
9  6 
10  5 
11  4 
12  5 
13  9 
15.1 
16  2 
44,6 
61  6 

92  7 
92  8 
90  4 
89  5 
88  6 
87  5 
86  1 
84  0 
86.8 
55  4 
384 

15° 

0  625 
0  964 
2  084 
3,028 
3  451 
4  168 
4  880 
5  73 
6  12 
6  25 
6  51 
7  55 
8  20 

71  6 
53  4  • 
36.0 
32.3 
31.7 
30  2 
28  7 
28  3 
t27.4 
27  7 
27  5 
27  9 
27.3 

(Berthelot,  A.  ch.  (3)  46.  176.) 
Solutions  of  CaO  in  sugar,  mannite,  or  gly- 

•                  PP        3                   A*Uit*-.s3  n  v\4-      rvr\4-        s\rt      Vkainrr 

(Weisberg,  Bull.  Soc.  1899,  (3)  21.  775.) 


heated,    but    this    redissolves    on    cooling, 
(Berthelot.)*  m.        .        ,        . 

Sol.  in  sorbite+Ac(  (Pelouze);  si.  sol, 
in  quercite+Aq.  Sol.  in  monobasic  Ca  sac- 
charate+Aq.  (PeUgot,)  Much  more  sol.  in 
gelatine-t-Aq  than  in  pure  H2O. 

Calcium  hydroxyhydrosulphide,  Ca(OH)SH-f 

3H20. 

Eawly  sol  in  H20  with  almost  immediate 
decomposition,  InsoL  m  alcohol,  but  slowly 
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decomp    thereby      (Divers  and  Shimidzu, 
Chem  Soc.  45.  270.) 


Calcium  ^friodide,  Cal 

Decomp.  by  moisture.  (Wohler,  Z  anorg. 
1909,  61.  76  ) 

Calcium  iodide,  CaI2. 

Deliquescent,    100  pts  H2O  dissolve  — 
at  0°         20°       40°       43°       92° 

192      204      228      286      435  pts.  CaI2 
(Kremers,  Pogg.  103.  65.) 

Sp  gr  of  Cala-f-Aq  at  19.5°  containing" 
5          10       15        20        25      30%CaI2, 
1044    109     1.14    1.198    1.26    1321 

35         40       45       50        55       60%  CaI2. 
1.398     1  477  1.567  1.665     1.78    1  91 
(Kremers.   calculated  by  Gerlach,  Z.  anal 
8.  285.) 

Sol  in  absolute  alcohol.  (Gay-Lussac,  A. 
ch  91.57.) 

Sol  in  acetone.  (Naumann,  B  1904.  37. 
4328;  Eidmann,  C  C.  1899,  II.  1014.) 

Sol  in  ethyl  acetate.  (Naumann.  B.  1910. 
43.  314  ) 

H-4H20.     (Kuznetzov,  C.  A.  1911.  842  ) 

4-6HaO.    Sat.  aq  solution  contains  at* 
—22°      +7°         10°         19° 
61.6        65.0        65.1        66.3%  salt 

51°          64°        130°       248° 
69.4        75.9        81.3        87.1%  salt. 
(fitard,  A.  ch.  1894,  (7)  2.  543.) 

+7H20.     (Kuznetzov.) 

Calcium  periodide,  Cals-f  15H20. 
(Mosnier,  A.  ch.  1897.  (7)  12.  401.) 
CaI4.    (Herz  and  Bulla,  Z.  anorg.  1911,  71. 

255.) 

Calcium  mercuric  iodide,  CaI2,HgI2+8H2O. 

Very  deliquescent.  Sol.  in  H20,  alcohols, 
allyl  iodide,  aldehyde,  acetic  acid,  ethyl  oxal- 
ate  and  aniline.  SI.  soL  in  nitrobenzene. 
Completely  insol,  in  ^  CHC13,  CC14,  ethyl 
iodide,  etnylene  bromide,  Cells,  monochlor- 
benzene  and  toluene.  (Duboin,  C.  R.  1906, 
142.  573.) 

3CaI2}  4HgI2-f  24H20.  Sol  in  H20  with 
pptn.  of  red  HgI2. 

Very  sol.  in  alcohols,  glycerine,  ethyl  ace- 
tate, methyl  and  isobutyl  propionate,  allyl 
iodide,  aldehyde,  acetone,  aniline  and  ethyl 
oxalate.  Insol.  or  si.  sol.  in  nitrobenzene. 
Insol  in  CHCls,  C8H6,  ethyl  iodide,  mono- 
chlorbenzene,  etc.  (Duboin,  C.  R.  1906,  142. 
397.) 

Gals,  2HgI2. 

Decomp.  by  H20     (Boullay.) 

CaI2l  5HgI2+8H20.     Decomp.  by  H2O, 


alcohols,  glycerine,  aldehyde,  and  acetic  acid; 
slowly  by  nitrobenzene  and  ethyl  oxalate 
Insol  in  monochlorbenzene,  toluene,  CHClj 
and  ethylene  bromide  (Dubom,  I.  c.) 

Calcium  silver  iodide,  CdI2,  2AgI-f6H2O. 

Immediately  decomp.  by  H2O  (Simpson, 
Roy.  Soc  Proc.  27.  120  ) 

Calcium  zinc  iodide,  CaI2,  ZnI24-8H2O. 

Very  hydroscopic  (Ephraim,  Z.  anorg. 
1910,  67.  384.) 

Calcium  iodide  ammonia,  CaI2,  6NH3. 
(Isambert,  C  R  66.  1259.) 

Calcium  nitride,  CaaN2 

Sol  m  dil.  acids:  insol.  in  cone  (water  free) 
acids.  (Moissan,  C.  R.  1898,  127.  499.) 

Calcium  oxide,  CaO. 

Decomp  by  H2O,  with  evolution  of  much 
heat,  to  form  Ca02H2,  which  see  for  solubility 
m  H20,  etc 

Calcium  peroxide,  CaO2 

Very  si.  sol  in  H2O;  easily  sol.  in  acids, 
and  NH4  salts+Aq.  Insol.  in  NH4OH+Aq. 
(Conroy,  Chem  Soc.  (2)  11,  808.) 

+2H2O  True  composition  is  Ca02H2+ 
H2O2.  (de  Forcrand,  C.  R  1900,  130.  1390.) 

+8H20.  Efflorescent.  Difficultly  sol.  m 
H2O  with  gradual  decomp.  Insol  m  alcohol 
or  ether  (Gay-Lussac  and  The'nard,  A.  ch. 
(2)  8.  313  ) 

Calcium  oxybromide,  3CaO,  CaBr2-f  16H2O. 
Decomp  by  H20  and  alcohol.    Very  easily 
sol   in  hydracids  and  dil.  HN03.     (Tassily, 
C.  R.  1894,  119.  372.) 

Calcium  oxychloride,  Ca4O3Cl2  +  15H20  = 
3CaO,  CaCl2+15H20. 

Decomp.  by  H20  or  alcohol.    (Rose.) 

Formula  is  Ca2H02Cl-f  7H2O.  (Gnmshaw, 
C.  N.  30.  280.) 

+16H20.  Decomp.  by  H20  into  Ca02H2 
and  CaCl2  until  a  maximum  of  85  g.  CaCl2 
are  dissolved  per  litre.  (Ditte,  C.  R.  91.  576.) 

4CaO,  CaCl2-fl4H2O.  (Schreinemakers 
and  Figee,  Chem.  Weekbl  1911,  8.  685.) 

CaO,CaCl2.    (Schreinemakers  and  Figee.) 

Calcium  lead  oxychloride,  CaCl2,  CaO,  2PbO 
+4H20. 

SoL  in  H20  with  decomp.  (Andre*,  C.  R. 
104.  359.) 

CaCl2,  3PbO-f3H2O. 


Calcium  mercuric  oxychloride,  CaCk  2HgO 
+4H20. 

Decomp.  immediately  by  H20.    (Klinger. 
B  16.  997.) 
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Calcium  oxyiodide,  3CaO,  CaI2-fl6H2O. 

Decomp  by  H20,  alcohol,  and  acids  Sol. 
in  hydracids  and  in  very  dil  HNO3.  (Tassily, 
\~s.  Jt\i.  Io94,  119*  372  ) 


Calcium  oxysulphide,   Ca403S4-J-12H20  = 
3CaO,  CaS4-H2H20.      • 

Decomp  by  H20.  Not  acted  on  by  ab- 
solute alcohol.  (Schone,  Pogg.  117.  77  ) 

According  to  Geuther  (A.  224.  178)  =CaS3, 
2CaO+10,  or  11H*0.  Sol  in  dil.  HCl-fAq 
with  separation  of  S. 

Ca5O4S4  -f  18H2O  -  4CaO,  CaS4  +  18H20 
Decomp   by  H20,  but  not  acted  on  by  ab- 
solute alcohol.    (Schone,  Pogg.  117.  82.) 

According  to  Geuther  (A.  224.  178)  =CaS3, 
3CaO+14,  or!5H2O. 

Ca«06S*-f20H2O=5CaO,  CaS6-f20H20 
(Rose,  Pogg  55.  433.) 

Sol.  in  400  pts  cold,  decomp.  by  boiling 
H2O  (Buchner)  ,  si  sol.  in  cold,  much  more  in 
hot  H2O,  but  it  is  not  deposited  on  cooling. 
Aqueous  solution  sat  at  6°-7.2°  has  sp.  gr.  = 
1.0105  (Herschel);  sol.  in  alcohol  (Gay-Lus- 
sac)  ;  insol  in  alcohol  (Gmehn) 

Calcium  phosphide,  CaP. 

Deliquescent.  Decomp.  in  moist  air  or 
with  H20.  Not  attacked  by  cone.  HN03.  but 
decomp.  by  dil.  HNO3-f-Aq  (Thenard,  A. 
ch.  (3)  14.  14  ) 

Ca3P2     Crystallized 

Decomp.  by  H20. 

Not  attacked  by  cone.  H2SO4.  Violently 
attacked  by  dil.  H2S04. 

Not  attacked  by  abs.  alcohol,  ether,  ben- 
zene or  oil  of  turpentine.  (Moissan,  C.  R. 
1899,  128.  792  ) 

Ca2P3.  Insol  in  liquid  C02  (Buchner, 
Z.  phys.  Ch.  1906,  64.  674.) 

Calcium  selenide,  CaSe. 

SI.  sol.  in  H20.  Very  easily  decomp. 
(Fabre,  C.  R.  102.  1469.) 

Calcium  silicide,  CaSi2. 

Slowly  decomp.  by  H20,  sol.  in  cone.  H2S04 
and  dil.  HN08  with  evolution  of  H2.  With 
cone.  HC1  it  gives  H2,  Si  and  silicon  hydride; 
wibh  dil.  HC1,  H2  and  a  yellow  substance. 
Sol.  in  alkali  4*  Aq  or  NH8+Aq  with  evolu- 
tion of  H2.  (Moissan,  C,  R.  1902,  134.  505.) 

Two  modifications' 

(a)  Only  si.  sol  in  HNOS;  decomp.  H20  to 
give  an  insoL  ppt.  on  addition  of  HC1. 

(b)  Easily  sol.  in  HNOs  and  acetic  acid; 
decomp.  HC1  to  rive  a  ppt  which  is  sol.  in 
KOH+Aq.    (de  Chalmot,  Am.  Ch.  J.  1896, 
18,  320.) 

CasSiu.  Slowly  decomp.  by  H2O,  rapidly 
by  dil.  acetic  acid  or  by  H2SOa-f  Aq  without 
evolution  of  spontaneously  inflammable  gas. 
(Honigschmid,  M.  1909,  30.  497.) 

Decomp.  by  dil.  min.  acids,  with  evolution 


of  spontaneously  inflammable  gas  (Hack- 
spill,  Bull  Soc.  1908,  (4)  3.  619.) 

CafiSiio.  InsoL  in  all  solvents.  Decomp. 
by  boiling  H2O,  by  cone  HC1  and  by  acetic 
acid  Sol.  in  dil  alkali  and  alkali  carbonates 
+Aq  Hardly  attacked  by  cone  H»SO4  or 
HNO3.  (Kolb,  Z.  anorg.  1909,  64.  349.) 

CanSiio  Easily  decomp.  by  boiling  with 
H2O.  Decomp.  by  dil.  acetic  acid,  dil  or 
cone  HC1.  (Kolb,  Z.  anorg  1909,  64.  349 
and  356  ) 

Calcium  siliconitride,  CaSi2N3. 

(Kolb,  Z  anorg.  1909,  64.  363  ) 

Ca2Si3N4.  Slowly  decomp.  by  boiling  with 
H20,  somewhat  more  rapidly  with  dil  NaOH 
-J-Aq  Slowly  decomp.  by  cone  HC1.  (Kolb, 

I.  c) 

CanSiioNu.  Completely  decomp  by  HCL 
(Kolb,  I.  c ) 

Calcium  sulphide,  CaS. 

500  pts.  H20  dissolve  1  pt.  CaS  completely; 
less  H2O  dissolves  out  CaS2H2  and  leaves 
CaO2H2.    Very  much  H20  decomposes  com- 
pletely into  Ca02H2  and  H2S     (Be"champ,  A. 
ch  (4)  16.  222.) 

Not  decomp.  by  H20,  and  only  al.  sol. 
therein  at  ordinary  temp.    (Pelouze.) 
•    After  48  hours  contact  with  CaS,  1  1  H2O 
contains  at: 

10°       18°       40°       60°       90° 

015      0.23      0.30     0.48     0.33  g.  CaS. 

After  boiling  for  2  hours,  0.27  g.  CaS  is 
dissolved;  addition  of  NaCl  diminishes  solu- 
bility, but  Na2S04  increases  it  Lime-water 
dissolves  at  14°  0.18  g  CaS,  the  same  amount 
which  H20  dissolves  at  60°.  Milk  of  lime 
dissolves  0  55  g  at  60°.  H20  containing  3  to 
79  g.  Na20  per  litre  dissolves  only  traces  of 
CaS  at  10°,  but  at  40^60°,  or  by  boiling,  a 
large  amount  of  Na2S  is  formed.  (Kolb,  A. 
ch.  (4)  7.  126.) 

Sol.  in  12,500  pts.  H20  at  12.6°.  (Scheurer- 
Kestner,  Re*pert.  chim,  appl  1862.  331.) 

Sat.  Na2C03+Aq  has  scarcely  any  action 
on  CaS,  but  a  dilute  solution  has  more  action. 
(Kolb.) 

501  in  H20  and  sulphur,  forming  CaS4. 
Insol.  in  liquid  NH3     (Franklin,  Am.  Ch. 

J.  1898,  20.  827.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  m  ethyl  acetate.  (Naumann,  B*. 
1904,  37.  3601.) 

Insol.  in  methylal.    (Eidmann,  C.  C  1899, 

II.  1014.) 

Sol.  in  10  pts.  glycerine.  (Cap  and  Garot, 
J.  Pharm.  (3)  26.  81.) 

Sol.  in  sugar+Aq.  (Stolle,  C  C.  1900,  I. 
HH4.) 

Calcium  felrasulphide,  CaS4. 
Known  only  in  solution. 
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Calcium  pej^asulphide,  CaSg. 
Sol  in  H2O  and  alcohol     (Berzehus  ) 
Exists  only  in  aqueous  solution.    (Schone, 

Pogg  117.73) 

Calcium    hydroxyl    sulphide,    Ca(OH)SH-f 

3H20. 

Easily  sol  m  H2O  with  immediate  decomp. 
and  separation  of  Ca(OH)2.  Insol  in  alcohol, 
but  slowly  decomp.  thereby  (Diveis  and 
Shimidzu,  Chem  Soc.  46.  270  ) 

Calcium  stannic  sulphide. 
See  Sulphostannate,  calcium. 

Calomel. 
See  Mercurous  chloride. 

Carbamic  acid. 

Ammonium  carbamate  acid  carbonate  (com- 

mercial carbonate  of  ammonia)  . 
See  Carbonate  carbamate,  ammonium  hy- 
drogen. 
-  (salts  of  hartshorn),  2NH4HC03, 

NH4CONH2 

See  Carbonate  carbamate,  ammonium  hy- 
drogen. 

Carbazote  silicon,  C2SiN. 

Insol.  in  acids,  even  HF;  also  in  boiling 
KOH-j-Aq.  (Schutzenberger  and  Colson, 
C.  R.  92.  1508.) 


Carbon,  0. 

Insol,  in  all  solvents. 

Diamond  is  unacted  upon  by  KClO3-j-fum. 
HN03;  graphite  forms  graphitic  acid  by 
KC10a+fum.  HN08;  amorphous  carbon  is 
sol  m  KC103+fum.  HN03.  (Berthelot,  A. 
ch.  (4)  19.  399.) 

Diamond  is  sol  in  molten  iron  at  1160°. 
Amorphous  carbon  is  insol.  in  molten  iron  at 
1160°.  but  becomes  sol  therein  by  heating  to 
1400°.  (Hempel,B  18.998.) 

Insol.  in  liquid  C02.  (Biichner,  Z.  phys. 
Ch,  1906,  54.  674.) 

Charcoal  is  insol.  m  liquid  NH3.  (Gore, 
Am.  Ch.  J.  1898,  20.  830.) 

The  quantity  of  carbon  dissolved  by  iron 
diminishes  by  increasing  phosphorus,  falling 
by  about  0.5%  for  each  additional  2.0%  of 
hosphorus.  (Fettweis,  Metallurgie,  1906, 
.60) 

Solubility  in  iron  is  reduced  by  the  presence 
of  tin  and  of  sulphur.  (Wtst,  Metallurgie, 
1906,  3.  169.) 

The  solubility  of  C  in  iron  is  increased  by 
the  presence  of  chromium;  9,2%  C  dissolved 
when  62%  Cr  is  present  in  the  mixture. 
(Goerens,  Metallurgie,  1907,  4.  18.) 


p 
3. 


t° 
0 

1 

2 
3 
4 
5 
6 

V 

t° 

V 

t° 

v 

0  03287 
0  03207 
0  03131 
0  03057 
0  02987 
0  02920 
0  02857 

7 
8 
9 
10 
11 
12 
13 

0  02796 
0  02739 
0  02686 
0  02635 
0  02588 
0  02544 
0  02504 

14 
15 
16 
17 
18 
10 
20 

0  02466 
0  02432 
0  02402 
0  02374 
0  02350 
0  02329 
0  02312 

Carbon  bonde,  CB6. 

Insol.  in  boiling  HNOj-fAq 
97.  456 ) 


(Joly,  C   R. 


C302 

B-pt.+7°  at  761  mm. 
Sol  in  H2O  with  formation  of  malonic  acid 
Slowly  decomp    on  standing  in  a  sealed 
tube     (Diels,  B.  1906,  39.  696.) 


Carbon  wowoxide,  CO. 

Sol  m  50  vols  recently  boiled  H20.    (Davy  ) 
Sol.  m  16  vols  HsO.    (de  Saussure  ) 
Sol  m  27  vols.  HaO     (Dalton  ) 
100  vols  HaO  dissolve  6  2  vols.  CO  at  18°.    (de  fea 
sure) 


Solubility  of  CO  in  H20: 1  vol  H2O  at  t°  dis- 
solves V  vols.  CO  reduced  to  0°  and  760  mm. 


(Bunsen's  Gasometry,  pp.  287,  128,  146.) 

Coefficient  of  absorption  =  0.032874 — 
0.00081632t+O.OQ0016421t2.      (Bunsen    and 
Pauli,  A  93.  16.) 

Solubility  of  CO  in  H2O. 

/3=Vol.  CO  absorbed  by  1  vol.  H20  at  a 
partial  pressure  of  760  mm. 

£i= Vol.  CO  (reduced  to  0°  and  760  mm.) 
absorbed  by  1  vol.  of  H20  under  a  total  pres- 
sure of  760  mm. 

q=g.  CO  dissolved  by  100  g.  HaO  at  a 
total  pressure  of  760  mm. 


t° 

d 

0l 

q 

0 

0  03537 

0  03516 

0.0044 

5 

0.03149 

0  03122 

0  0039 

10 

0.02816 

0.02782 

0  0035 

15 

0  02543 

0  02501 

0  0031 

20 

0  02319 

0  02266 

0  002S 

25 

0  02142 

0  02076 

0  0026 

30 

0.01998 

0  01915 

0.0024 

40 

0.01775 

0  01647 

0.0021 

50 

0  01615 

0  01420 

0.0018 

60 

0.01488 

0  01197 

0.0015 

70 

0  01440 

0  00998 

0.0013 

80 

0.01430 

0  00762 

0.0010 

90 

0.01420 

0  00438 

0.0006 

100 

0  01410 

0  00000 

0  0000 

(Winkler,  B.  1901,  34. 1416 ) 
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Solubility  m  H2O  at  various  pressures 
V=  Volume  of  the  absorbing  liquid 
P  =  Hg  pressure  in  metres 
X  =  Coefficient  of  solubility. 

Solubility  in  alcohol  -j-Aq 
%  alcohol 
by  weight    000        909        1667        23.08 
Solubility      2.41         1.87          1.75          1.6S 
%  alcohol 
by  weight    2857      33.33       5000 
Solubility        150        1.94        320 
(Lubarsch,  W  Ann.  1889,  37.  524  ; 

Solubility  of  CO  in  organic  solvents 

V 

t° 

P 

A 

30  830  ccm 

17  7 

0  9202 
1  1438 
1  4624 
1  7986 
2  3659 
2  8390 
3  2622 
4.0114 
4  6017 
5  1953 
5  8717 
6  5462 
7  0983 
7  6470 
8  0184  , 

0  02791 
0  02787 
0  02786 
0  02783 
0  02782 
0  02776 
0  02771 
0  02770 
0  02763 
0  02761 
0  C2756 
0  02744 
0  02738 
0  02723 
0  02715 

Solvent 

Solubility  at 
20°  C. 

Solubiht>  at 
25°  C 

Glycerine 

Water 
Aniline 
Carbon  bisulphide 
Nitrobenzene 
Benzene 
Glacial  acetic  acid 
Amyl  alcohol 
Xylen'e 
Toluene 
Ethyl  alcohol 
(99.8%) 
Chloroform 
Methyl  alcohol 
Amyl  acetate 
Acetone 
Isobutyl  acetate 
Ethyl  acetate 

Not 
measurable 
0  02404 
0  05358 
0  08314 
0  09366 
0  1707 
0  1714 
0  1714 
0  1781 
0  1808 

0  1921 
0  1954 
0  1955 
0  2140 
0  2225 
0  2365 
0  2516 

0  02586 
0  05055 
0  08112 
0  09105 
0  1645 
0.1689 
0  1706 
0  1744 
0  1742 

C  1901 
0  1897 
0  1830 
0  2108 
0  2128 
0  2314 
0  2419 

31  939  ccm 

19  0 

0  9176 
1  1506 
1  3897 
1  7044 
2  1239 
2  7173 
3  2576 
3  9311 
4  4584 
5  2470 
6  0346 
6.6303 
7  1842 
7  9542 

0  02716 
0  02717 
0  02715 
0  02712 
0  02708 
0  02701 
0  02693 
0  02689 
0  02680 
0  02673 
0  02665 
0  02654 
0  02636 
0  02617 

(Just,  Z  phys.  Ch  1901,  37.  361.) 
Solubility  of  CO  m  ether  at  0°  =  0.3618,  and 
at    10°=0.3842.      (Christoff,    Z.    phys    Ch. 
1912,  79.  459.) 

Solubility  of  CO  in  organic  mixtures. 
CO  in  benzene  and  naphthalene  at  25°C« 

(Cassuto,  Phys.  Zeit.  1904,  5.  236.) 

Coefficient  of  absorption  of  CO  m  H20  at 
25°  equals  0.0154.     (Findlav  and  Creighton, 
Biochem  J.  1911,  5.  294.) 
p«  Cuprous  chloride  in  an  hydrochloric  acid  or 
ammoniacal  solution,  and  ammomacal  solu- 
tions of  cuprous  salts  absorb  large  amounts 
of  CO.    (Leblanc,  C.  R.  30.  488  ) 
Cuprous  chloride  dissolved  in  HCl+Aq  ab- 
sorbs 15-20  vols.  CO.    (Berthelot,  A.  ch.  (3) 
61.  66.) 
Absorbed  by  KOH,  NaOH,  Ba(OH)2,  and 
Ca(OH)2+Aq,  more  readily  by  ether,  alcohol, 
and  wood  spirit,  with  formation  of  formic 
acid.    (Berthelot,  A.  ch.  (3)  81.  463.) 
Sol.  in  HCN.    (Bottinger,  B.  10.  1122.) 
1  vol.  alcohol  absorbs  0.20443  vols.  CO 
gas  at  all  temperatures  between  0°  and  25°. 
(Canus,  A.  94.  135  ) 

100  vols.  alcohol  (0  84  sp  gr.)  dissolve  14.5  vols  CO 
at  18°,  100  vols  rectified  naphtha  (0  784  sp.  gr),  20.0 
vols  CO  at  18°,  100  vols.  oil  of  lavender  (0.8S  sp.  gr  ), 
15  6  vols  CO  at  18°,  100  vols  olive  oil  (0  915  sp  gr  ), 
14.2  vols   CO  at  18°,  100  vols.  sat.  KCl+Aq  (1  168 
sp.  gr.),  5  2  vols  CO  at  18°     (de  Saussure,  1814.) 
1  vol.  oil  of  turpentine  absorbs  0  16-0  20  vol   CO 
(de  Saussure  ) 
Sol.  in  ether     (Regnault.) 
Tnsol  m  caoutchine. 

Per  cent  by  weight 
of  naphthalene 

Per  cent  by  weight 
of  benzene 

*  Solubility  of 
CO 

0 
11  52 
11  65 
23  98 
23  60 
32  35 
32  74 
33  79 

100 
88  48 
88  35 
76  02 
76.40 
67  65 
6726 
66.21 

0  174 
0,164 
0  163 
0  149 
0  148 
0  142 
0  143 
0  141 

(Skirrow,  Z.  phys.  Ch.  1902,  41.  144.) 
*  See  under  Oxygen. 
CO  in  benzene  and  phenanthrene  at  25°  C. 

Per  cent  by  weight 
of  phenanthrene 

Per  cent  by  weight 
of  benzene 

Solubilitj  ot 
CO 

0 
10  48 
10.48 
19.22 
18.99 
27  04 
,  27  39 

100 
89.52 
89  52 
80  78 
81  01 
72  96 
72  61 

0  174 
0  144 
0  144 
0  132 
0  133 
0  128 
0  127 

(Skirrow.) 
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CO  in  benzene  and  a-naphthol  at  25°  C. 

CO  in  toluene  and  naphthalene  at  25°  C 

Per  cent  b>  weighl 
of  a-naphthol 

j  Per  cent  by  weighl 
of  benzene 

Solubility  of 
CO 

Per  cent  by  weigh 
of  naphthalene 

t  Per  cent  by  w  eigh 
of  toluene 

t       Solubility  ot 
CO 

0 
3  48 
6  75 
6  59 
12  10 
11  81 

100 
96  52 
93  25 

93  41 
87  90 
88  19 

0  174 
0  149 
0  145 
0  144 
0  139 
0  139 

0 
7  13 
7  10 
15.10 
15  13 
22  75 
22  58 

100 
92  87 
92  9 

84  9 
84  87 
77  25 

77  42 

0  182 
0  169 
0  171 
0  161 
0  161 
0  153 
0  154 

(Sku*row  ) 
CO  in  benzene  and  0-naphthol  at  25°  C. 

(Skirrow.) 
CO  in  toluene  and  phenanthrene  at  25°  C. 

Per  cent  by  weight 
of  &  naphthol 

Per  cent  by  weight 
of  benzene 

Solubility  of 

Per  cent  by  weight 
of  phenanthrene 

Per  cent  by  weight 
of  toluene 

Solubilitv  of 
CO' 

0 
2  06 
4  14 
4  36 

100 
97  94 
95  86 
95  64 

0  174 
0  158 
0  151 
0  149 

0 
5  50 
5  58 
11  16 
11  20 
21.62 
21  93 

100 
94  41 
94  42 
88  84 
88  8 
78  38 
78  07 

0  182 
0  170 
0  171 
0  161 
0  161 
0  147 
0  147 

(Skirrow.) 
CO  in  benzene  and  nitrobenzene  at  25°  C. 

(Skirrow  ) 
CO  in  toluene  and  nitrobenzene  at  25°  C. 

Per  cent  by  weight 
of  nitrobenzene 

Per  cent  by  weight 
of  benzene 

Solubility  of 
CO 

Per  cent  by  weight 
of  nitrobenzene 

Per  cent  by  weight 
of  toluene 

Solubility  of 
CO 

0 
14  5 
14  12 
28  18 
28.14 
40  58 
40  63 
54  9 
54  9 
83.33 
83  2 
100 

100 

85  5 
85.88 
71  82 
71.86 
59.42 
59  37 
45.1 
45  1 
16  67 
16  8 
0 

0  174 
0  162 
0  162 
0  152 
0  152 
0  140 
0  140 
0  126 
0  127 
0  101 
0  102 
0  093 

0 
8  86 
8  87 
18  27 
18  19 
26  82 
26  76 
49  14 
49  02 
76  31 
76  31 
100 

100 
91  14 
91  13 
81  73 
81  81 
73  18 
73  24 
50  86 
50  98 
23  69 
23.69 
0 

0  182 
0  168 
0  168 
0  160 
0  161 
0  151 
0  151 
0  131 
0  131 
0  108 
0  108 
0  003 

(Skirrow.) 
CO  in  benzene  and  aniline  at  25°  C. 

(Skirrow  ) 
CO  in  toluene  and  aniline  at  25°  C 

Per  cent  by  weight 
of  aniline 

Per  cent  by  weight 
of  benzene 

Solubility  of 
CO 

Per  cent  by  weight 
of  aniline 

Per  cent  by  weight 
of  toluene 

Solubility  of 
CO 

0 
12.69 
12  03 
19  57 
19  43 
28  43 
28  26 
57.68 
57  38 
78.90 
78  80 
100 

100 
.87  31 
87  97 
80.43 
80.57 
71  57 
71  74 
42,32 
42  62 
21  10 
21  20 
0 

0  174 
0  156 
0  158 
0  145 
0  144 
0.131 
0.131 
0.0945 
0.0953 
0.0689 
0  0684 
0.053 

0 
6  61 
6  61 
13  56 
13  55 
19  91 
19  96 
44.64 
44  31 
74.63 
75.03 
100 

100 
93  39 
93  39 
86  44 
86  45 
80  09 
80  04 
55  36 
55  69 
25.37 
24  97 
0 

0  182 
0  169 
0  168, 
0.157 
0  156 
0  148 
0  148 
0  115 
0  116 
0  0768 
0  0753 
0  053 

(Skirrow.) 

(Skirrow  ) 
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CO  in  toluene  and  et-naphthol  at  25°  C 

CO  m  acetic  acid  and  nitrobenzene  at  25°  C. 

Per  cent  by  -weight 
of  a-naphthol 

Percent  by  weight       Solubility  of 
of  toluene                     CO 

Percent  by  xv  eight 
of  nitrobenzene 

Per  cent  by  weight   „  ,  .  ,  A      ,  ~,n 
of  acetic  acid       Solubility  of  CO 

0 

.4  46 
4  44 
8  75 

8  89 

100                           0   182 
95  54                0  171 
95  56                0  171 
91  25                0  162 
91  11                0  163 

0 
21  65 
51  03 
100 

100                      0.173 
78  35                0  156 
48  97                0.130 
0                     0.093 

(Skirrow.) 
CO  in  acetic  acid  and  aniline  at  25°  C. 

(Skirrow  ) 
CO  in  acetone  and  naphthalene  at  25°  C. 

Per  cent  by  weight 
ot  aniline 

Per  cent  by  weight    ~  .  .  ,  .       .  _,  _ 
of  acetic  acid       Solubility  of  CO 

Per  cent  by 
weight  of 
naphthalene 

Per  cent  by 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
13.5 
41.64 
60  77 
82.21 
100 

100                     0.173 
86  5                  0.110 
58.36               0.0699 
39.23                0  0618 
17.79               0  0580 
0                     0.053 

0 
13  31 
27  40 

100 
86  69 
72  60 

229  6 
212  4 
196  6 

0238 
0  199 
0  187 

(Skirrow  ) 
CO  in  acetone  and  phenanthrene  at  25  °C. 

CO  in  methyl 

(  Skirrow.) 
alcohol  and  glycerine  at  25  °C. 

Per  cent  by 
weight  of 
glycerine 

Per  cent  by 
weight  of 
methyl 
alcohol 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0.196 
0.0964 
0.0515 
0.0246 

very  small 

Percent  by 
weight  of 
phenanthrene 

Percent  by 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
12  77 
25  04 

100 
87  23 
74  96 

229  6 
218 
207  5 

0  238 
0  205 
0.183 

0 
39.6 
60  o 
77.1 
100 

100 
60.4 
39.5 
22  9 
0 

122 
106 
91 
63 

(Skirrow.) 
CO  in  acetone  and  jS-naphthol  at  25°  C. 

(Skirrow.) 
CO  in  acetone  and  chloroform  at  25°  C. 

Per  cent  by 
weight  of 
3-naphthol 

Per  cent  by 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

Per  cent  by 
weight  of 
chloroform 

Per  cent  by 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
13  95 

26  88 

100 
86  05 
73  12 

229  6 
213 
195 

0  238 
0.190 
0  169 

0 
33.38 
53.2 
65.03 
73.46 
79.83 
87.3 
944 
100 

100 
66.62 
46.8 
34.97 
26.54 
20.17 
12.7 
5.6 
0 

229.6 
202 
179 
167 
162 
163 
168 
178 
188 

ooooooooo 

(Skirrow.) 
CO  m  acetone  and  nitrobenzene  at  25°  C. 

Per  cent  by 
weight  of 
nitrobenzene 

Per  cent  by 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
21  59 
53  20 
100 

100 
78  4 
46  8 
0 

229  6 
201 
152 

0,238 
0  207 
0  157 
0  093 

(Skirrow.) 
CO  in  acetone  and  carbon  bisulphide  at  25°  C. 

Per  cent  by 
weight  of 
carbon 
bisulphide 

Per  cent  by 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

(Skirrow.) 
CO  in  acetone  and  aniline  at  25°  C. 

0 
8.18 
18.02 
49.46 
62.6 
74.05 
$5,51 
96.42 
100 

100 
91.82 
£1.98 
50.54 
37.4 
"  25.95 
14.49 
3.58 
0 

229.6 
306 
367 
443 
457 
457 
433 
382 
356 

ooooooooo 

Per  cent  by 
weight  o! 
aniline 

Per  cent  by- 
weight  of 
acetone 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
20.83 
55.10 
100 

100 
79.17 
44.9 
0 

229.6 
192 
120 

0.238 
0,179 
0.110 
0.053 

(Skirrow.) 

(Skirrow.) 
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CO  in  benzene  and  ethyl  alcohol  at  25°  C. 

Per  cent  by 
weight  of 
acetic  acid 

Per  cent  by 
weight  of 
chloroform 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
15.43 
52.34 
100 

100 

84  56 
47  66 
0 

95  9 
125 
119 
59 

0  174 
0  179 
0  181 
0.192 

(Skirrow.) 
COin  chloroform  and  methyl  alcohol  at  25°  C. 

Per  cent  by 
weight  of 
alcohol 

Per  cent  by 
weight  of 
chloroform 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
13 
100 

100 
87 
0 

188 
233 

122 

0.207 
0.202 
0.196 

(Skirrow.) 


CO  in  acetic  acid  and  benzene  at  25°  C. 


Percent  by 
weight  of 
acetic  acid 

Percent  by 
weight  of 
benzene 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
19.17 
33.54 
67.51 
100 

100 
80.83 
66.46 
32.49 
0 

95  9 
87.5 
82 
64  5 
14 

0.174 
0.190 
0.198 
0.199 
0  172 

(Skirrow.) 


CO  in  acetic  acid  and  toluene  at  25°  C. 


Per  cent  by 
weight  of 
acetic  acid 

Per  cent  by 
weight  of 
toluene 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
20.48 
.56.89 
74.71 
100 

100 
79.52 
43.11 
25  29 
0 

9 
31.6 
28 
25.6 

14 

0.182 
0.190 
0.195 
0.191 
0.172 

(Skirrow.) 


CO  in  acetic  acid  and  chloroform  at  25°  C. 


Per  cent  by 
weight  of 
acetic  acid 

Per  cent  by 
weight  of 
chloroform 

Measured 
vapor 
pressure 

Solubility 
of  CO 

0 
26.67 
56.46 
100 

100 
73.33 
43.54 
0 

188* 
144.5 
88.5 
14 

0.206 
0.207 
0.196 
0.172 

(Skirrow.) 


CO  in  carbon  bisulphide  and  ethylene  di- 
chloride  at  25°  C. 


Per  cent  by 
volume  of 
carbon 
bisulphide 

Per  cent  by 
volume  of 
ethylene 
dichlonde 

Measured 
vapor 
pressure 

Solubihtv 
of  CO 

0 
25 

49 
81.6 
100 

100 
75 
51 
18  4 
0 

77 
231 
294 
338 
356  5 

0  147 
0  159 
0  160 
0.140 
0  083 

(Skirrow.) 

Coefficient  of  absorption  for  petroleum  = 
0.123  at  20°,  and  0.134  at  10°.  (Gniewasz 
and  Walfisz,  Zeit.  phys  Ch.  1.  70.) 

Carbon  dioxide,  CO2. 
Gas.— 

HsO  dissolves  about  its  own  vol  CO>  at  the  ordinary 
temperature  (the  solution  obtained  being  of  1  001S  sp 
gr )  and  pressure,  and  an  additional  vol  for  the  pressure 
of  each  additional  atmosphere  to  which  it  is  subjected 

The  power  of  HaO  to  absorb  COa  does  not  increase  in 
precisely  the  same  ratio  as  the  pressure  (Soubeiran  ) 

5  vols  CO2  dissolve  in  1  vol  H2O  at  7  atmos  pressure, 
and  much  greater  pressure  is  necessary  in  order  to  in- 
crease the  amount  of  gas  dissolved,  but  up  to  4  or  5 
atmospheres  the  amount  of  gas  dissolved  is  very  nearly 
proportional  to  the  pressure  (Courbe,  J  Pharm.  26. 
121) 

100  vols  H20  at  12  78°  absorb  116  vols  COa  (Caven- 
dish) ;  at  29  44°,  84  vols  C02  (Henry) ,  at  15  56°,  106 
vols.  COz  (Saussure) ;  at  15  56°,  108  vols  CO*  (Henry) , 
at  15  56°,  100  vols  CO  2  (Dalton) 

100  vols  HaO  at  t°  C  absorb  V  vols  of  CO 2  gas 
reduced  to  60°  F.  and  30  in  pressure 


0 

4  4 
10 

15  6 
21  1 


175  72 
147  94 
122  27 
100  50 
83  86 


26  7 
32  2 
37  8 
65  6 
100 


68  60 
57  50 
50  39 
11  40 
trace 


(Rogers,  Am.  J.  Sci  (2)  6.  107  ) 

1  vol.  HaO  at  5°  absorbs  somewhat  more  than  1  vol. 
COa,  at  10°  scarcely  1  vol.,  and  still  less  at  higher  temp. 
COs+Aq  sat.  at  2°  has  1  0015  sp  gr  ,  most  of  the  COs 
escapes  upon  exposing  the  solution  to  the  air,  the 
more  quickly  the  higher  the  temperature.  But  as  CO  2 
diminishes,  the  remainder  is  more  obstinately  held,  so 
that  boiling  for  %  hour  is  necessary  to  expel  it  com- 
pletely. (Bergman  ) 

Solubility  of  C02  in  E20.  1  vol.  H20  at  t° 
and  760  nun.  dissolves  V  vols.  C02  gas 
reduced  to  0°  and  760  mm. 


V 


7967 
7207 
6481 
5787 
5126 
4497 


1.3901 


7 

8 

9 

10 

11 

12 

13 


.3339 

.2809 

.2311 

1847 

1416 

1018 


1.0653 


15 
16 
17 
18 
19 
20 


1.0321 
1.0020 
0.9753 
0.9519 
0.9318 
0.9150 
0.9014 


(Bunsen's  Gasometry,  pp.  287,  128,  152.) 

Coefficient  of  absorption  =  1.7967  —  0.07761t 
+0.0016424t2.    (Bunsen.) 
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Solubility  in  H20  at  various  pressures:  P  = 
pressure  in  atmospheres. 


P 
1 

5 
10 
15 

Vol  ga1*  in  1  ccm 
H20 

p 

Vol.  gas  in  1  ccm 
H20 

at  0° 

at  12  43° 

at  0° 

at  12  43° 

1.797 

8  65 
16  03 
21  95 

1  086 
5  15 
9  65 
13  63 

20 
25 
30 

26.65 
30.55 
33.74 

17  11 
20.31 
23.35 

(Wroblewski,  C.  R.  94.  1355.) 


Solubility  in  H2O  at  25°  =0.8255;  at  15°  = 
1.070.  (Geffcken,  Z,  phys.  Ch.  1904, 49.  273.) 

75  cc.  H2O  absorb  0.1381  g.  CO2  at  15  oc 
and  720  mm.  (Christoff,  Z.  phys.  Ch  1905, 
53.  329.) 

Absorption-coefficient  of  C02  in  H20  at 

C=  0.877,  or  1000  g.  H20  dissolve  878  cc. 
CO2.  (Usher,  Chem.  Soc.  1910,  97.  72.) 

Solubility  of  C02  in  H20  =  1.158  at  12°  and 
0.825  at  25°.  (Findlay  and  Shenn,  Chem. 
Soc.  1911,  99.  1315.^ 


Absorption  of  CO2  in  H20  at  various  pres- 
sures: P=  pressure  in  mm.;  V=vols.  CO2, 
reduced  to  0°  and  760°  mm.,  absorbed  by 
1  vol.  H20. 

Absorption  of  C02  by  H20  at  high  pressure. 
Amount  of  H20  used  jg^lO  com 

V  =  ccm  of  C02  absorbed  by  H2O  at  t°,  re- 
duced to  a  pressure  of  1  kg  per  sq  cm 
Vi  =B  ccm.  of  COa  absorbed  by  1  ccm  of  HaO. 

p 

V 

P                       V 

697  71 
809  03 
1289  41 
1469  95 
2002  06 

0  9441 
1  1619 
1.8647 
2.1623 
2  9067 

2188  65         3  1764 
2369  02         3  4857 
2554.  CO         3  7152 
2738.33         4.0031 
3109  51         4.5006 

Pressure 
kg/sq.  cm 

t° 

Vj 

a 

b 

25 
30 
40 
50 
55 

20° 

17.77 
19  77 
21.52 
28  09 
29  75 

(Khamkoff  and  Longuinme,  A.  ch.  (4)  11. 
412.) 

C  =  coefficient  of  absorption  in  H2O  at  t° 
and  760  mm. 

30 
40 
50 
60 
70 
SO 

35° 

11  77 
14  S2 
18  96 
22  90 
27  IS 

13  57 
20  00 
24  64 
22  50 
27  62 
32  85 

t°    |       C               t° 

C 

t°           C 

15  2     1  OOP      18.38 
17  6    0  930      18  3 

0.8P6 
0  885 

21      0  838 
23      0  798 

(Setschenow,  M6m.  Acad.  St    Petersb.  22. 
Nos.  6,  7.) 

Absorption  coefficient  of  C02  in  H20  at  0° 
=  1,7308.    (Prytz  and  Hoist,  W.  Ann.  1895, 
54.  136:) 

Absorption  of  C02  by  H20  at  t°. 
a  =  coefficient  of  absorption 

40 
50 
60 
70 
SO 
90 
100 
110 
120 

60° 

10.88 
12.24 
14  46 
16  80 
19  74 
22  74 
26  21 
28  92 
30  20 

9  798 
13.72 
15  28 
17  46 
22  67 
21  16 
27  85 
28  79 
33  90 

t° 

a 

t° 

a 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

I  713 
1.646 
1  584 
1.527 
1  473 
1.424 
1.377 
1.331 
1.282 
1.237 
1  194 
1.154 
1.117 
1.083 
1.050 
1.019 
0.986 
0.956 
0.928 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
35 
40 
45 
50 
55 
60 

0  902 
0.878 
0.854 
0.829 
0.804 
0.781 
0.759 
0.738 
0  718 
0  699 
0  682 
0.665 
0.592 
0.530 
0.479 
0,436 
0  394 
0.359 

60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 

100° 

8  965 
10.11 
11.05 
12  63 
13  63 
14  88 
16  40 
17  93 
19  56 
20  58 
22  07 
22  78 

6.395 
9  591 
10  85 
12  40 
16  31. 
15  78 
16  89 
17  71 
17  49 

(Sander,  Z.  phys  Ch.  1912,  78.  537.) 

(Bohr,lW,  Ann.  1899,  68.  504.) 
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Solubility  of  carbon  dioxide  in  water  at  25 

P.  = Pressure  in  mm.  Hg. 

S.= Solubility  calculated  according  to  for- 
mula  for   which   see    the   original    article, 


p 

s 

p 

S 

Solution 

Grams  CUa  absorbed  by  /o  cc. 
at  15  5°  and  720  mm 

743 
752 
800 
841 
955 
955 

0  816 
0  817 
0.815 
0  817 
0  816 
0.817 

1059 
1064 
1153 
1243 
1351 
1351 

0.817 
0.819 
0  818 
0  819 
0.820 
0  820 

}^-N  H2S04 
1-N  H2SO4 
2-N  E2S04 
4~N  H2S04 

0  1273 
0.1179 
0  1092 
0.1003. 

(Christoff,  Z.  phys  Ch.  1905,  53.  329.) 

(Findlay  and  Creighton,  Chem.  Soc  1910,  97. 
538.) 

Solubility  of  carbon  dioxide  in  water  at  25°. 
P.  =  Pressure  in  mm.  Hg. 
S.«  Solubility.    See  above. 

Solution 

Grams  CCb  absorbed  by  75  cc 
at  15  5°  and  720  mm. 

2  5%  H2S04 
5% 
10% 
20% 
30% 
40% 
45% 
70% 
90% 

0  1282 
0  1179 
0  0833 
0  0755 
0  0751 
0  0713 
0.0725 
0.0918 
0.1433 

p 

« 

p 

s 

755 
759 
836 
841 
927 
934 

0  826 
0  825 
0  825 
0  826 
0  826 
0  824 

1069 
1084 
1210 
1211 
1350 
1350 

0  823 
0.825 
0  825 
0.825 
0.824 
0  826 

(Christoff,  L  c.) 

(Findlay  and  Creighton,  Chem.  Soc.  1912, 
101. 1460.) 


Solubility  of  carbon  dioxide  in  water  at  25°. 
P = Pressure  in  mm.  Hg. 
S  «  Solubility.    See  above. 


(de  Saussure.) 

H2SO*  of  ordinary  density  at  1556°  and  common 
pressure  absorbs  94%  of  its  vol  of  COa,  fuming  HaSO^ 
125%,  the  absorption  for  pure  H2O  under  the  same 
conditions  being  98%.  (Rogers  Am.  J  Sci  (2)  5. 115.) 

H2S04  absorbs  7-10%  C02.  (Hlasiwetz, 
W.  A.  B.  20.  193.) 

Coefficient  of  absorption  by  cone.  HaS04= 
0.932.  which  is  the  same  as  that  by  H20;  but 
this  diminishes  on  diluting,  and  is  at  its  lowest 
limit  0.666,  when  the  composition  of  "the 
solution  is  H2S04,  H20;  upon  further  dilution 
the  coefficient  of  solubility graduallyincreases, 
and  when  58  H20  are  present  to  1  H2S04,  the 


coefficient    of    absorption    is    0.857.      (Set- 
schenow,  J.  B.  1876.  40 ) 

Absorption  of  C02  by  H2S04-f-Aq. 


Coefficient  of  absorption  for  96%  H2S04  = 
0.926  at  20  2°.  (Bohr,  Z.  phys.  Ch.  1910,  71. 
48.) 

Absorption  of  C02  by  acids 
M=  Content  in  gram-equivalents  per  liter. 


P 

fcj 

p 

g 

S=  Solubility  (see  under  oxygen) 

Absorption  of  C02  by  HN08-f  Aq. 

263 

0  817 

495 

0.816 

M 

s°-° 

RlK° 

271 

0  816 

651 

0.816 

382 

0.814 

667 

0.817 

0  472 

0.8382 

1  073 

392 

479 

0  811 
0  816 

752 

768 

0.818 
0  817 

0  4751 
0.557 

0.8366 
0.8387 

1  075 
1.069 

(Findlay  and  Creighton,  Chem.  Soc.  1913. 
103.  638.) 

0.704 
1.382 
1  387 

0.8447 
0  8620 
0.8622 

1.080 
1  093 
1.093 

SI  sol.  in  HCl+Aq. 

1.860 
2  519 

0.8752 
0  8839 

1.105 
1.109 

inn  irrtla      WnHn,.    /vf    1    OAf»   C.T-Y      n"H      oT-xo^K    Ad   ,m1c,      *Tl« 

2.539 

0.8865 

1.111 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  273.) 
Absorption  of  CO  jby  HCl+Aq. 


M 

S8So 

s«° 

0.499 
0.511 
1.212 
1.249 
2.080    ' 
2.180 

0.8047 
0.8074 
0  7973 
0.7984 
0.7951 
0.7951 

1.041 
1.042 
1.020 
1.023 
0.9864 
1.009 

""'  '  1*  V  TGeffcken.) 
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Absorption  of  CO2  by 


-+Aq. 


M 

Sj,° 

Su° 

0.512 

0  7923 

1  016 

0  517 

0  7936 

1.016 

0  995 

0  7693 

0  9772 

1  039 

0  7685 

0  9775 

1  067 

0  7672 

0  9756 

1  956 

0  7302 

0  9175 

2  088 

0  7273 

0.9143 

3  790 

0.6736 

0.8354 

3  800 

0.6747 

0  8385 

(Geffcken.) 

In  collecting  COi  gas  in  pneumatic  operations,  a 
saturated  solution  of  common  salt  is  better  than  HzO 
ior  filling  the  trough  This  solution  will  only  absorb 
about  1/3  of  the  amount  of  CO  2  absorbed  by  pure  H20 
(de  Saussure,  I  c  ) 

100  vols  of  the  following  solutions  at  18°  and  ordi- 
nary pressure  absorb  vols  COa — 


absorptiometric  equivalents  are  identical  with 
the  chemical  equivalents  (Setschenow,  B. 
6.  1461.) 

Salts  can  be  divided  into  two  classes,  ac- 
cording as  C02  has  chemical  action  on  the 
salt  or  not.  In  the  first  case,  i.  e.,  when  there 
is  chemical  combination  or  action  of  CO2  on 
the  salt  in  solution,  the  amount  of  CO  2  ab- 
sorbed increases  with  increasing  concentra- 
tion of  the  solution;  in  the  second  case,  how- 
ever, the  amount  of  CO2  decreases  with  the 
strength  of  the  solution.  Several  salts  can 
be  arranged  in  a  series  as  regards  their  power 
of  absorption,  beginning  with  that  which 
has  the  greatest,  as  follows:  Na2C03,  Na2B407, 
Na2HPO4,  NaC2H802,  NasCeHsOr,  NaaC204, 
NaC8H5O3,  MN03,  MCI,  M2SO4.  The  divi- 
sion between  the  two  classes  occurs  in  this 
series  at  NaoC204. 

The  matter  is  discussed  at  length  in  the 
original  papers  (Setschenow,  M£moires 
Acad.  St.  Petersb.  22.  No.  8  Also  further, 


Vols 
Sp  gr  CO-> 
Sat.  NaCl-hAq  (containing  29%  of  NaCl)   1  212     32.9 
Sat    NH4Cl+Aq  (containing  27.53%  of 

Setschenow,  tb.  34.  No.  3,  and  35.  No    7. 
See  also  Ostwald,  Allgemeine  Chemie,  2te 
Aufl.  vol.  1,  p.  629.) 

NH4C1)   .          .     1  078     75 

Sat,  KCl+Aq  (containing  26%  of  KC1)      1  168    61 
Sat.    CaCls+Aq    (containing   402%    of 
CaCU)          ....              .1  402    26  1 

Solubility  of  C02  in  salts+Aq  at  15.2° 
C02  =  cc.  CO2  (at  0°  and  760  mm.)  dissolved 

Sat     K2SOi+Aq    (containing   942%   of 
KiSO4)         .     .          .                    .          .     1  077     62 

per  cc.  of  salt  solution. 

Sat    Na2S04+Aq  (containing  11  14%  of 
NaaSO4)       .     1  105     38 

Salt 

g.  salt  per  1 

co> 

Sat   K2Ala(S04)4+Aq  (containing  9  14% 
of  KaAls(S04)4+24HjO)                              1.047     70 

NH4C1 

1 

1  005 

Sat.   KNOs+Aq    (containing   206%   of 

te 

10 

0  985 

KNOs)                   ...                    ,.     1  139     57 

( 

KI    ft 

0  Q4°1 

Sat    NaNOs-fAq   (containing  264%  of 

OJ.    \j 
1  Tf> 

NaNOi)       .               .     .                              1206     45 

172 

0  819 

Sat  HsC4H4Oe+Aq  (containing  53  37% 

4 

258 

0  770 

of  HjCiEUOe              1  288    41 

NH4NO3 

2.8 
11.2 

1.013 
1.002 

(de  Saussure,  Gilbert's  Ann.  Phys.  47.  167  ) 

About  half  as   sol.   in  NaCl-j-Aq    (15% 

{( 

55 

101 

0  989 
0.962 

NaCl)  as  in  H20. 

Ct 

9H9   1 

OQl7 

Much    more    sol.    in    Na2HP04-f-Aq    or 

(C 

&\JA    1 

404  3 

o  JL  JL 

OftOT 

Na2CO3-j-Aq  than  in  H2O,  the  quantity  dis- 

tt 

810  4 

Ov// 

0  612 

solved  increasing  with  the  amount  of  salt  in 

fMTT  "\  QO 

79   9 

0719 

the  solution.   The  solubility  in  these  solutions 
depends  on  the  coefficient  of  solubility  in  HsO 
plus  the  product  of  a  constant  coefficient 
multiplied  by  the  amount  of  salt  in  the  solu- 
tion; this  constant  equals  0.069  for  Na2HP04, 
and  0  088  for  IS  a2C08.    (Fernet,  A.  ch.  (3)  47. 

Cl 

Ba(NO8)2 
Ca(NO3)2 
LiCl 

t 

t  A  ,£ 

144.4 
62  7 
41 
16.72 
50  15 
125.4 

t  L£i 

0  575 
0  922 
0  923 
1.035 
0  808 
0.596 

307.) 

f 

9^n  & 

04.Q7 

Fernet's  determinations  are  not  accurate. 

( 

&tJ\J    O 

Tt»7  f 

0  120 

(L.  Meyer,  A.  Suppl.  2.  157.) 
1   mol.   Na^HKX  in  dil.   Na2HPO4+Aq 

MgS04 

26.5 
7Q  K 

\f  .  J.<«V/ 

0  901 
0  669 

absorbs  2  mols.  C02.    (Setschenow.) 
Solutions  of  salts  of  similar  constitution  are 

tt 

1  <7    v 

159 

0  441 

01RR 

equivalent  in  regard  to  their  power  of  absorp- 
tion of  C02,  when  they  contain  the  same  per- 

KBr 

tt 

83  9 
167  7 

-LOO 

0  908 
0  819 

centage  of  crystal  water.    Experiments  were 
made  with  solutions  of  alum,  MgS04,  7H20, 

tt 
tt 

251  5 
*>03  1 

0.748 
0  579 

and  ZnSO4,  7H2O,  containing  10%  of  the 

KI 

isvJO  .  JL 

319  1 

0.777 

salts.     The  MgS04  solution  absorbed  the 

478  6 

0  688 

greatest  proportional  amount  of  C02,  and 
the  alum  the  least.   The  further  rule  was  de- 
duced that  with  salts  of  similar  constitution 

KSCN 

957  3 
326 

ACQ 

0*.506 
0  691 
0.590 

and  the  same  amount  of  crystal  water,  the 

*Ov 
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Solubility  of 

CO2  in  salts-hAq  at  15  2°—Con 

Absorption  of  C02  by  CsCl+Aq. 
M  =  Content  in  g.  equiv.  per  1. 
S-  Solubility.    (See  under  Oxygen.) 

Salt 

g 

salt  per  1 

CO2 

KSCN 

KN08 

a 

n 
NaCl 

it 
1.1 
ti 

NaBr 

a 

NaN03 

a 

a 
(t 

(t 

NaClOs 

n 

a 

Na2S04 

a 

ti 
ZnS04 

u 
u 
tt 

978 
58  8 
117  5 
235  1 
12  9 
64 
128 
192 
115  1 
460.3 
690.4 
89  3 
125 
208.4 
416  8 
625  2 
233  3 
349  9 
699  8 
14  2 
94  8 
284  4 
38  3 
76  7 
230 
460 

0  387 
0  959 
0  890 
0  781 
0  978 
0  760 
0  580 
0  466 
0  775 
0  364 
0  221 
0  835 
0  762 
0  621 
0  385 
0  244 
0  625 
0  506 
0  257 
0  950 
0  620 
0  234 
0  903 
0  783 
0  474 
0  209 

M 

S2d° 

«ia° 

0  552 
0  554 

0  7771 
0.7769 

1  001 
0  9995 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  273.) 
Absorption  of  C02  by  KN03-fAq. 

M 

S23° 

S!o° 

0.536 
0.537 
1.022 
1  033 

0  7832 
0.7818 
0  7452 
0  744Y 

1.002 
0.9997 
0.9439 
09421 

(Geffcken.) 
Absorption  of  CO2  by  KI-}-Aq. 

M 

S25° 

Sue 

0  559 
0  573 
1.043 
1.119 

0.76,78 
0  7676 
0  7236 
0  7166 

0  9809 
0  9835 
0  9144 
0.9090 

(Setschenow,  A.  ch.  1892,  (6)  25.  226.) 

CO2  is  not  disengaged  at  ordinary  temp, 
from  H20,  in  which  Viooo  pt.  of  CaC03  or 
MgCOs  is  held  in  solution  thereby     These 
solutions  have  a  great  power  of  retaining  CO  2 
even  at  a  boilmg  temp,  or  with  diminished 
pressure,  and  they  also  absorb  C02  from  the 
air  in  much  larger  quantity  than  pure  H20. 
(Bineau.) 
BaCOs  in  H20  also  retains  C02  even  after 
long  boiling.    (Storer.) 
C02  is   also   absorbed  from   the  air  by 
Na2<?O8,  orKaCOs+Aq,  especially  if  dilute. 
Absorption  of  C02  by  NaCl+Aq  at  t°. 
a  -Coefficient  of  absorption  for  a  6,52% 
NaQl  solution. 
oi«  Coefficient  of  absorption  for  a  17.62% 
NaCl  solution. 

(Geffcken.) 
Absorption  of  C02  by  RbCl+Aq. 

M 

S26° 

8i5° 

0.479 
0.481 
1.007 
1  012 

0  7705 
0.7698 
0  7190 
0.7157 

0  9908 
0  9910 
0.9210 
0.9200 

(Geffcken.) 
Absorption  of  C02  by  KBr-J-Aq. 

M 

S26° 

Si,° 

t° 

a 

*i 

0  550 
0  565 
1.056 
1  064 

0  7621 
0.7619 
0.7030 
0.7068 

0.9783 
0.9766 
0  9100 
0.9065 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

1.234 
1.024 
0.875 
0.755 
0.664 
0.583 
0  517 
0  460 
0.414 
0.370 
0.335 
0  305 

0.678 
0  577 
0.503 
0.442 
0  393 
0  352 
0  319 
0.288 
0  263 
0.235 
0  215 
0  198 
0.183 

(Geffcken.) 
Absorption  of  C02  by  KCl+Aq. 

M 

S25° 

Sw° 

0.423 
0.432 
1.045 
1.058 

0.7695 
0.7667 
0.6920 
0.6961 

0.9892 
0.9865 
08875 
0.8910 

(Bohr, 

W.  Ann.  1899,  68.  504.) 

(Geflfeken.) 
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Absorption  of  C02  by  salts  -f  Aq. 

Solubility  of  C02  in  NH4Cl+Aq  at  25° 
Concentration    (C)    denotes    number    of 
grams  of  solute  in  100  cc  of  solution 
Density  (D)  equals  the  specific  gravity  of 
the  solution. 
Solubility  (S)  calculated  by  formula  given 
m  the  original  article. 

Salt 

Grams  CO2  absorbed  by  75 
cc.  of  salt  solution  at  15  5° 
and  720  mm 

1-N  KBr 
1-N  KN03 
1-N  KC1 
1-N  KI 
1-N  LiCl 
1-N  NaCl 
1-N  (NH4)2S04 
1-N  (NH4)2S04, 
Fe2S04)3+24H2O 
1-N  K2S04 
1  N  K2S04 

0  1280 
0  1231 
0  1213 
0  1204 
0  1087 
0  1050 
0  1093 

0  0991 
0  1002 

0.1054 
0.1140 
0  1209 
0.1047 
0  0656 
0  0527 
0.0751 
0  0720 
0.1017 
0  0999 
0  0808 
0  0852 
0  1111 
0  4989 
0.2205 
0.5317 
0  8511 
0.8124 
0.7672 
0  5828 
0.8457 
0  2081 
0  2618 

C 

D 

s 

2  35 
5  05 
8  24 
10  02 
17  09 

1  005 
1  013 
1  022 
1  027 
1  045 

0  791 
0  754 
0  732 
0  712 
0  665 

A12(S04)8+24H20 
Vr-N  K2S04 
Vr-N  MgSO4 
1-N  MgSO4 
2-N  MgS04 
4-N  MgSO4 
2*N  CuS04 
2-N  ZnSO4 
2/3~N  KHSOs 
2-N  KHSO4 
1-N  KH2As04 
1-N  KH2P04 
Vs-N  K2HAsO, 
Vr-N  K*HP04 
V4(,-N  Na2B407 
Vr-N  Na2B407 
i/4-N  NaaB.O? 
i/4-N  NaB03 
Vr-N  NH4HB2O4 
N-Na2P04+12H20 
N-Na4P207+10H2O 
N-NaP08 
N-KP03 

(Findlay  and  Shenn,  Chem 
Soc,  1912,  101.  1461.) 

Solubility  of  C02  in  KCl+Aq  at  25°. 

C 

D 

S 

1  84 
3  05 
4  58 

7  46 

1  008 
1  017 
1  026 
1  044 

0  792 
0  764 
0  749 
0  701 

(Findlay  and  Shenn.)  ' 
Solubility  of  C02  in  BaCl2+Aq  at  25°. 

C 

D 

S 

2  SO 
5  81 
8  15 
9  97 

1  018 
1  040 
1  054 
1  070 

0  789 
0  741 
0  710 
0  676 

(Findlay  and  Shenn.) 

Solubility  of  C02  in  (NH4)2Fe(S04)3+Aq  at 
25°. 

(Christoff,  Z.  phys.  Ch.  1905,  53.  338-340.) 

Solubility  of  CO2  in  KCl-f-Aq  at  25°. 
Concentration,  7.45  g.  in  100  cc.  of  solu- 
tion, sp.  gr.  =  1.043. 

Pressure    756    850     953     1116  1249  1362 
Solubility  0.694  0  693  0  688  0  700  0  709  0  710 

Concentration,  5  g.  in  100  cc.  of  solution, 
jsp.gr.  =  1.031. 

Pressure     756     832     901     1050  1150  1223 
Solubility  0.731  0.727  0  724  0.726  0.735  0  736 

Concentration,  2  56  g,  in  100  cc.  of  solution, 
Sp.gr.  «  1.016. 

Pressure     756     852     981    1079    1190  1362 
Solubility  0  767  0.761  0.761  0.762  0  768  0.766 
(Findlay  and  Creighton,  Chem.  Soc.  1910, 
97.  557.) 

C 

D 

s 

9  51 
10  26 

22  47 

1  052 
1  057 
1  124 

0.641 
0  629 
0  460 

(Findlay  and  Shenn.) 

Solubility  of  C02  in  solutions  of  sucrose  at 
25°. 

C 

D 

S 

2  63 
5  16 
9  68 
12  33 

1  009 
1  018 
1  038 
1  051 

0.813 
0  798 
0  767 
0  744 

(Findlay  and  Shenn.) 

Solubility  of  C02  in  solutions  of  chloral  hy- 
drate at  25°. 

C 

D 

S 

5,08 
10  12 

1  019 
1.041 

0  815 
0.795 

(Findlay  and  Shenn.) 
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100  vols.  alcohol  (0  803  sp.  gr )  at  18°  absorb  260 
vols.  COs. 

100  vols.  alcohol  (0  840  sp  gr.)  at  18°  absorb  186 
vols  COs.  (de  Sauasure,  I.  c.) 


Solubility  of  C02  in  alcohol  1  vol  alcohol 
at  t°  and  760  mm  dissolves  V  vols  CO2 
gas  reduced  to  0°  and  760  mm. 


t° 

V 

t° 

V 

t° 

V 

0 

4.3295 

9 

3  5844 

18 

3  0402 

1 

4  2368 

10 

3  5140 

19 

2  9921 

2 

4.1466 

11 

3  4461 

30 

2  9465 

3 

4  0589 

12 

3  3807 

21 

2  9034 

4 

3  9736 

13 

3.3178 

22 

2  8628 

5 

3.8908 

14 

3  2573 

23 

2  8247 

6 

3  8105 

15 

3.1993 

24 

2  7890 

7 

3.7327 

16 

3  1438 

8 

3  6573 

17 

3  0908 

(Bunsen's  Gasometry,  pp.  287,  128,  153.) 


Coefficient   of   absorption —4.32955 — 
0.09395t+0.00124t2.    (Bunsen.) 


Much  less  sol  in  30%  alcohol  than  in  pure 
alcohol  or  pure  H2O.  (Midler,  W.  Ann.  37. 
24.) 


Solubility  of  CO2  in  99%  alcohol  at  t°. 

a = Coefficient  of  absorption,  i.  e,  the  no. 
of  ccm.  of  C02  measured  at  0°  and  760  mm. 
which  are  absorbed  at  the  given  temp,  and 
at  an  absorption  pressure  of  760  mm  by 
1  ccm  alcohoL 

c^ = Coefficient  of  absorption  corrected  for 
increase  in  the  volume  of  the  alcohol  used  due 
to  absorption  of  C02. 


t° 

a 

»! 

0 
—10 
—20 
—30 
—40 
—50 
—60 
—65 
—67 

4  35 
5  43 
7  25 
9  97 
14  25 
21  28 
31  25 
39  89 
44  07 

4 
5 
7 
9 
13. 
20 
29 
37 
40 

31 
38 
16 
79 
89 
49 
59 
22 
83 

(Bohr,  W.  Ann   1900,  (4)  1.  253.) 
Solubility  in  alcohol  +Aq  at  t°. 

%  by  wt  of 
t°       alcohol  in  the 
solvent 

alcohol  +Aq        CJOa  in  HaO 

1 

3 
9 
13 

4        6  325 
2        4  464 
2        7  276 
8        2  870 

1  5864            1 
1  4878            1 
1  1829             1 
1  0268            1 

6916 
5652 
2216 
0385 

t° 

a 

«i 

—65 

38  41 

35  93 

—25 

8.75 

8  61 

—20 

7  51 

7  41 

—15 

6  59 

6  51 

—10 

5.75 

5  69 

—5 

5  01 

4  96 

0 

4  44 

4  40 

+5 

3  96 

3  93 

10 

3  57 

3  55 

15 

3  25 

3  23 

20 

2  98 

2.96 

25 

2  76 

2  74 

30 

2  57 

2  56 

35 

2  41 

2  39 

40 

2.20 

3.19 

45 

2.01 

2.00 

(Bohr,  W.  Ana.  1900,  (4)  1.  249.) 


Solubility  in  98  7%  alcohol  at  t° 

a  =  Coefficient  of  absorption 

0,1  =  Coefficient  of  absorption  corrected  for 
increase  in  volume  of  the  alcohol  used  due  to 
absorption  of  C02 


(Langer,  C.  C.  1904, 1,  1583.) 


Solubility  of  C02  in  ethyl  alcohol  at  25°. 

Concentration.    2.95  g.  alcohol  in  100  cc. 
of  solution.    Sp.  gr.  25°/15°- 0.99308. 
Pressure    737    836    929     1073  1213    1338 
Solubility  0.812  0.813  0,812  0.811  0.813  0.811 

Concentration.    3.01  g.  alcohol  in  100  cc. 
of  solution.    Sp.  gr.  25°/15°  =0.99295. 
Pressure    745     823     937     1083  1226    1357 
Solubility  0.814  0.812  0.815  0.813  0.812  0.812 

Concentration.  8.83  g.  alcohol  in  100  cc. 
of  solution.  Sp.gr.  25°/15° =0.98342. 
Pressure  747  846  942  1090  1231  1360 
Solubility  0.786  0.786  0.784  0.785  0.786  0.788 
(Findlay  and  Shenn,  Chem.  Soc.  1911,  99. 
1315.) 

Solubility  of  COa  in  organic  solvents  at  low 

temperatures. 
Solvent.    Ethyl  alcohol. 


t— 78°;  sp  gr.~0.872 


Pressure 

Coefficient  of 
absorption 

Solubility 

100 
200 
400 
700 

111.8 
115.7 
123.8 
138.6 

68.4 
69.5 
71.4 

74.7 
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Solubility  of  COa  in  organic  solvents  at  low 
temperatures  —  Continued 

Solubility  of  Co.>  in  organic  solvents  at  low 
temperatures.  —  Continued 

t  —  59°,  sp  gr  =0856 

t=  —  59°;  sp  KT  =0994 

Pressure 

Coefficient  of 
absorption 

Solubility 

Pressure 

Coefficient  of 
absorption 

Solubility 

100 
200 
400 
700 

40  85 
41  00 
42  35 
44.15 

27  27 
27  16 
27  65 
28  10 

100 
200 
400 
700 

85  3 
86  3 
91.6 
101  5 

65  6 
65.3 
66  7 

69  7 

Solvent.    Methyl  alcohol. 

Solvent.    Methyl  acetate. 

t=—  78°,  Sp   gr    =0884 

Pressure 

Coefficient  of 
absorption 

Solubility 

t«—  78°,  sp  gr  =1056 

Pressure 

Coefficient  of 
absorption 

Solubility 

50 
100 
200 
400 
500 
740 

194  0 
195.0 
202  9 
221  5 
226  4 
260  0 

120  5 
119  6 
120  1 
122  2 

126,8 

50 
100 
200 
400 
650 

304  9 
315  0 
337  4 
389  3 
498  1 

224  1 
224  3 
223  1 
225  6 
231  2 

te«—  59°,  sp  gr  =0.866 

t—  -59°,  sp  gr  =1032 

Pressure 

Coefficient  ot 
absorption 

Solubility 

Pressure 

Coefficient  of 
absorption 

Solubility 

100 
200 
400 
700 

63  0 
64  2 
66  3 
69  0 

42.5 
42.7 
43  1 
43  3 

100 
200 
400 
700 

94  3 
98  45 
103  6 
112  9 

75  8 
77  1 
77.6 
79  0 

Solvent.    Acetone. 

(Stern,  Z.  phys  Ch.  1912,  81.  468  ) 

Solubility  of  C02  in  ether  at  0°=7.33;  at 
10°  =6.044;  at  15°  =  5.46.    (Christoff,  Z.  phys. 
Ch.  1912,  79.  459.) 
Coefficient  of  absorption  in  chloroform  is 
0.20376  at  36.57  mm.,  and  4.43757  at  762  mm. 
pressure.    (Woukoloff,  C.  R.  109.  62.) 

lOOvols  of  following  liquids  absorb  vols  COa  at  18°  — 
Sp  gr.    Vols.  COa 
Ether  0  727           217 

t=—  -78°,  sp.  gr  =»0.900 

Pressure 

Coefficient  of 
absorption 

Solubility 

50 
100 
200 
400 
640 
700 

311 
322 
344  5 
400 
487 
545  5 

196  6 
198.1 
201.5 
208.8 
215.7 

Rectified  napht 
Oil  of  turpentii 
Oil  of  lavender 
Oil  of  thyme 
Iy?nfle6d  QiJ    - 

ha  

0  784           169 
0  860  .         166 
0  880           191 
0  890           188 
0  940           156 
0  915           151 

1  092             75 

1  104             72 
) 
1.7-1.9  vols.  CO* 

30s     (de  Saussure  ) 
rol.  COa     (de  Saus- 

jsorbs  2  vols   COu 
C02.    (Bergman  ) 

or  petroleum  is 
(Gniewasz  and 
.) 
70  vols.  C02  at 
8.) 

t  =  —  59°,  sp.  gr.  -0.879 

le    .              ... 

(freshly  distilled)  . 

Pressure 

Coefficient  of 
absorption 

Solubility 

Olive  oil   .     . 

100 
200 
460 
700 

97  8 
101  2 
106.6 
118  8 

'67.2 
68.0 
72.8 
72.8 

Gum-arabic  +^ 
of  the  gum) 
Cane-sugar  +A 
of  sugar)    . 

Lq  (containing  25% 

q  (  containing  25% 

(de  Saussure,  I.  c 
1  vol    oil  of  turpentine  absorbs 
(Saussure.) 
Ivol  spirit  at  10°  absorbs  2  vols  C 
1  vol.  olive  oil  at  10°  absorbs  1  -fi 
sure.) 
1  vol.  oil  of  turpentine  at  10°  a 
(Bergman) 
1  vol.  caoutohine  absorbs  11  vols 

Coefficient  of  absorption  J 
1.17  at  20°  and  1.31  at  10°. 
Walfisz,  Zeit.  phys.  Ch.  1.  70 
100  vote,  petroleum  absorb 
10°.    (Robinet,  C.  R.  68.  60 

Solvent.  —  Ethyl  acetate. 

t^—  78°  ;  sp.gr.  -1.017 

Pressure 

Coefficient  of 
absorption 

Solubility 

50 
100 
200 
400 
650 

250.2 
255.6 
271.8 
310.9 
386.9 

177.5 
177.1 
179.2 
183  2 
191.2 
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Solubility  of  COS 
organic 

"N" 
.  in  ~-  solutions  of  various 
& 

substances  at  20°. 

Absorption  of  C02  by  propyl  alcohol 
Amount  of  alcohol  used=0  103  ccm. 
V  and  Vi.    See  under  absorption  of  C02 
by  ethyl  alcohol. 

Substance 

Sp  gr.  of 

N     ,  A 
—  solution 

Coeff  of 
absorp- 
tion 

cc  CO2 
dissolved 
in  1000 
g.  H20 

Pressure 
kg/sq  cm 

t° 

Gab  volume 
ccm 

V         \        Vi 

20 
30 
40 
50 

20° 

60.59 

4  867 
8  472 
13  46 
21.62 

56.16 
86  62 
122  1 
174.6 

Dextrose 
Manmte 
Glycerine 
Pyrogallol 
Hydrochinon 
Resorcin 
Pyrocatechin 
Urethane 
Carbamide 
Thio  carbamide 
Antipyrine 
Acetamide 
Acetic  acid 
N  .  Propyhc  acid 

1.0328 
1.03031 
1  01413 
1.01718 
1.00946 
1  00958 
1.0107 
1.0037 
1  00715 
1  00917 
1.01339 
1.005 
1.0026 
0  9939 

0.792 
0  782 
0.843 
0  853 
0  887 
0  901 
0  868 
0.869 
0  864 
0  859 
0.859 
0  879 
0  868 
0  869 

841 
833 
864 
894 
928 
945 
908 
907 
884 
885 
935 
906 
893 
902 

20 
30 
40 
50 
60 
70 
80 

35° 

62  96 

3  493 
6  307 
9  296 
13  99 
18  90 
35  03 
49  23 

40  00 
64  08 
98  16 
122  8 
159  9 
!  228  2 
269  6 

20 
30 
40 
50 
60 
70 
80 
90 
100 

60° 

68  08 

2  602 
4  722 
6.723 
9  810 
13  05 
17  15 
19  61 
24  75 
30  19 

1    24.73 
47  68 
64  65 
88  54 
111  5 
144  4 
159.2 
184  3 
213  9 

(Usher,  Chem.  Soc  1910,  97.  73  ) 

Absorption  of  C02  by  ethyl  alcohol. 

Amount  of  alcohol  used  =  0.093  com. 
V  —  ccm.  of  C02  absorbed  by  the  solvent 
at  t°,  reduced  to  a  pressure  of  1  kg.  per  sq  cm. 
Vi  =  ccm.  of  C02  absorbed  by  1  com.  of  the 
solvent. 

40 
50 
60 
70 
80 
90 
100 
110 
120 

100° 

76  27 

2  592 
5  669 
8  025 
10  44 
13  13 
15  72 
17  10 
20  95 
23  55 

1    26  50 
54  19 
74  51 
92  17 
107  7 
132  3 
144  7 
163.5 
175  4 

Pressure 
kg/sq.cm 

t° 

Gas  volume 
ccm. 

'v 

Vi 

30 
40 
50 

20° 

57  31 

9  462 
15  15 
23  04 

104  8 
149.7 
188.8 

30 
40 
50 
60 
70 

35° 

60  05 

7.114 
10  52 
14.73 
19.63 
27.39 

77  87 
113.1 
144  5 
173.0 
2108 

(Sander.) 

Absorption  of  C02  by  ether. 
Amount  of  ether  used  =  0.131  ccm. 
V  and  Vi.    See  under  absorption  of  C02 
by  alcohol. 

40 
50 
60 
70 
80 
90 
100 

•  60° 

64.44 

6.429 
9.023 
12  27 
15  64 
19  11 
20.64 
23  88 

72.82 
97.09 
122  5 
145  2 
167  9 
180.7 
195  7 

Pressure 
kg/sq  cm 

t° 

Gas  volume 
ccm. 

V         j        Vi 

45 
50 
60 

35° 

62  06 

42.62 
46.81 
57.83 

205  6 
217.3 
241.6 

50 
60 
70 
80 
90 
100 

60° 

67  11 

28  49 
35  24 
42  01 
46  64 
50  72 
56.63 

171  6 
195  4 
210.0 
221  4 
235.0 
248  7 

50 
60 
70 
80 
90 
100 
110 
120 
130 
140 

100° 

72.19 

3  809 
6.034 
8.374 
10.76 
13.06 
14.90 
16.22 
18.93 
20.48 
20  61 

42  49 
66  05 
88.67 
111.2 
129  0 
145  7 
155.0 
174  6 
182  6 
186  0 

60 
70 
80 
90 
100 

100° 

71.03 

12.57 
20.00 
26.34 
32.16 
35.70 

101.0 
134.6 
142  8 
166.4 
175  4 

(Sander,  Z.  phys.  Ch.  1912,  78.  524.) 

(Sander.) 
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Absorption  of  COs  by  benzene. 
Amount  of  benzene  used  =0.080  com. 
V  and  Vi.    See  under  absorption  of  CO2  by 
ethyl  alcohol. 

Absorption  of  CO>  by  chlorbenzene  —  Cont. 

Pressure 
kg/sq  era 

t° 

Ga&  volume 
ccm 

V                  Vi 

50 
60 
70 
80 
90 
110 

11.16 
13  74 
16  65 
19  50 
22  23 
31  64 

99  06 
118  1 
134  5 
149  3 
165  5 
204  4 

Pressure 
kg/sq.cm 

t° 

Gas  volume 
ccm. 

V 

Vi 

15 
20 
30 
40 
50 

20° 

55  14 

2.728 

4  845 
9.618 
18,70 
30  10 

46  89 
71  16 
125  3 
192  4 
264.3 

30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 

100° 

77  73 

3  562 
5  008 
7  106 
8  701 
10.37 
12  05 
13  88 
14  89 
16  35 
17  77 
IS  54 

33  65 
48  16 
63  78 
77  24 
91  02 
103  00 
121  2 
121  5 
130  7 
140  7 
146  8 

15 
20 
30 
40 
50 
60 
70 

35° 

58  17 

2  225 
3  373 
6  879 
11  56 
17  09 
25.73 
35  80 

39  94 
48  65 
94  39 
138  3 
186  6 
243.1 
269.0 

20 
30 
40 
50 
60 
70 
80 
90 
100 

60° 

61.86 

2  140 
3  880 
6  699 
10  28 
13.57 
17.71 
22.50 
28  09 
33.76 

34  57 
55  97 

88.71 
128  5 
156  6 
184.6 
215.0 
246  6 
284  4 

(Sander.) 
Absorption  of  COs  by  brombenzene. 
Amount  of  brombenzene  used  =0.1  13  ccm. 
V  and  Vi.    See  under  absorption  of  CO* 
by  ethyl  alcohol. 

Pressure 
kg/sq  cm- 

t° 

Gas  volume 
ccm. 

V         !         Vi 

20 
30 
40 
50 

20° 

60.84 

4  531 
7.793 
12  22 
17  37 

50  S3 
82  29 
121  1 
160  0 

40 
50 
60 
70 
80 
90 
100 
110 
120 

100° 

73.75 

2  822 
3  981 
6  440 
8  398 
11  96 
14  57 
17  79 
20  60 
23  98 

46  52 
58  46 
91  27 
119  0 
155  8 
182  5 
212  9 
237  7 
258  2 

20 
30 
40 
50 
60 
70 
80 

35° 

63  96 

3  947 
5  782 
8  508 
11  96 
16.00 
22.56 
41.26 

43.38 
62  69 
90  43 
116  4 
146  0 
184.1 
233  9 

(Sander.) 

Absorption  of  CO2  by  chlorbenzene. 
Amount  of  chlorbenzene  used  =0.106  ccm. 
V  and  Vi.   See  under  absorption  of  COa  by 
ethyl  alcohol. 

20 
30 
40 
50 
60 
70 
80 
90 
100 
110 

60° 

69.16 

2.650 

3.714 
5  971 
7  406 
9.718 
10  27 
13  99 
16  70 
20.06 
23.13 

30.58 
46  15 
62.64 
77.19 
98  73 
108  4 
131  4 
144  3 
169  7 
190  6 

Pressure 
kg/sq.cm 

t° 

Gas  volume 
ccm. 

V 

Vi 

20 
30 
40 
50 

20° 

61.03 

5.813 
10  25 
17.17 
26.59 

62  61 
95.22 
137.3 
187.5 

30 
40 
50 
60 
70 
80 
90 
100 
110 
120 

100° 

77  48 

2  970 
4  032 
5  833 
7  239 
8  330 
9  714 
11  14 
12.79 
13  80 
15.50 

30.56 
41  49 
59  64 
72  64 
82  56 
92  86 
107  1 
118  0 
125  3 
140.7 

20 
30 
40 
50 
60 
70 

35° 

64.16 

4.650 
7.705 
11.81 
16  83 
22.82 
32  83 

46.66 
72.73 
101  5 
137.3 
168  3 
205  5 

20 

30  • 
40 

60° 

69.38 

3.685 
5  510 

7.982 

35.86 
53.94 
73,69 

(Sander.) 
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Absorption  of  CO2  by  nitrobenzene. 
Amount  of  nitrobenzene  used  =0.164  com 
V  and  Vi.    See  under  absorption  of  CO 
by  ethyl  alcohol. 

Absorption  of  CO2  by  toluene.  —  Continued 

Pressure 
kg/sq  cm 

t° 

Gas  volume 
com 

V 

Vi 

30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 

100° 

76  37 

3  356 
5  945 
8.703 
11.18 
13.72 
16.30 
18  88 
21.85 
24.86 
26.80 
28.21 

28.68 
•49  25 
67  93 
85  98 
101  7 
117  6 
132  6 
149  0 
161.9 
171.8 
178.7 

Pressure 
kg-sq  cm 

t° 

Gas  volume 
ccm 

v 

Vi 

15 

20 
30 
40 
50 

20° 

57  65 

5  459 
7  354 
12  14 
15  93 
21.71 

41.60 
57,12 
92.50 
115,9 
155.9 

20 
30 
40 
50 
60 
70 
80 

35° 

59  86 

5  644 
8  658 
11.98 
15.59 
19  94 
25  57 
34  95 

44  48 
68  23 
94.39 
113  4 
145.1 
179.6 
227.0 

(Sander.) 

Absorption  of  CO  2  by  ethyl  acetate. 
Amount  of  ethyl  acetate  used  =0.155  ccm. 
V  and  Vi.    See  under  absorption  of  C02 
by  ethyl  alcohol. 

20 
30 
40 
50 
60 
70 
80 

60° 

64  73 

3.787 
4.519 
6.308 
7.750 
8  887 
10.15 
10.80 

31.38 
38.23 
52.26 
64.21 
72.15 
82  40 
85.03 

Pressure 
kg/sq.cm 

t° 

Gas  volume 
ccm 

V 

Vi 

25 
30 
40 

20° 

60,30 

29  43 
37.91 
51.26 

158  6 
188.2 
227.9 

20 
30 
40 
50 
60 
70 
80 

100° 

75.52 

2.749 
4.162 
5.393 
6.832 
7.763 
9.048 
10  65 

24.67 
41.00 
50.36 
63.80 
70  85 
75  75 
86.86 

30 
40 
50 
60 

35° 

63.40 

26  54 
38.69 
48.35 
51.88 

145  2 
188.4 
213.9 
219.  S 

30 
40 
50 
60 
70 
80 

60° 

68  55 

18  12 
25.67 
33.21 
40  12 
45  47 
49.16 

108.0 
140.5 
165.2 
186.7 
201.1 
223.4 

(Sander.) 
Absorption  of  C02  by  toluene. 
Amount  of  toluene  used  =0.1  14  com. 
V  and  VL    See  under  absorption  of  C02 
by  ethyl  alcohol. 

40 
50 
60    - 
70 
80 
90 
100 

100° 

76.80 

12  76 
18.80 
24.12 
28.99 
32.96 
36.92 
42.75 

80.70 
110.1 
132.0 
152.0 
162.3 
172.1 
191.5 

Pressure 
kg/sq.cm* 

t° 

Gas  volume 
ccm. 

V 

Vi 

20 
30 
40 
50 

20° 

59  97 

7.420 
13  31 
23.25 
45  10 

57.91 
103.3 
155.9 
235.8 

20 
30 
40 
50 
60 
70 

35° 

63,05 

6  018 
10  13 
16  03 
23.34 
31.39 
44  17 

49.60 
82  63 
118.8 
155.8 
192  1 
225,8 

(Sander.) 
Absorption  of  C02  by  CH3COOH-f-  CC14. 

Solvent 

cc  COa  absorbed 

1     mol.  CHsCOOH 
0  8          CH5COOH  -f- 
0  2         CC14 
0  5          CHsCOOH  + 
05         CCU 
0.2         CHsCOOH  + 
0  8         CC14 
1             CC14 

58  8 
61.0 
62.4 

60.2 
57.6 

30 
40 
50 
60 
70 
80 
90 
100 

•60° 

68.17 

6  735 
9,.  885 
13  .-98 
18  00 
22  66 
26.60 
31.66 
38  86 

54,67 
78.67 
104.6 
128.1 
150.1 
171.9 
191.5 
210  0 

(Chifetaff,  J.  phys.  Ch.  1905.  53.  382.} 
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Absorption  of  CO 

2  byC2H4Cl2-f  CS2. 

Absorption  of  C02  by  organic  substances-]- 

A  «    ni.    t  KO 

Solvent 

oo  COaabsoibed 

jntj  at.  JLU  . 

of  the  organic  substance 

in  the  sol- 

1      mol.  C2H4C12 

209  7 

vent 

0  8          C2H4C12+ 

ft  5°=  Coefficient  of  absorption  at  15°. 

02          CS2 

173  4 

Si&°=  Solubility  at  15°. 

0  5         C2H4C12+ 

Organic  substance 

0 

0  5          CSz 

140.0 

us 

ed 

p 

r*15 

Sift 

0  2            O  TT  01    i 

o's       cs24  2 

71  9 

Chloral  hydrate 

0 

0.996 

1             CS2 

19  9 

0 

0.992 

1  056 

(Christoff  ) 

17  7 

0*885 

0  935 

21  8 

0.860 

-     0  00$ 

31.6 

0  803 

1     0  84S 

Solubility  of  C02 

in  organic  solvents 

37.0 

0.790 

G  834 

ds 

38  3 

0  781 

0  825 

-^  =  change  of  solubihty  for  1°  increase  m 

49  8 
51.1 

0.760 
0.769 

,     O.S02 
0  812 

temp. 

52  6 

0.764 

0  807 

57  1 

0  765 

0  SOS 

Solvent 

Sol- 
ubility 
at 

Sol- 
ubihty 
at 

Sol- 
ubihty 
at 

_ds 

61  1 
68  S 

0*780 
0.797 

'     0  824 
0  842 

25°  C 

20°  C. 

15°  C. 

dt 

71  0 

**  A   a 

0  812 

,    0  857 

Glycerine 
Water 

0  0302 
0  8256 

/4  O 
79  4 

0  848 
0  903 

;    0  895 
'•    0.953 

C/Rrbon  bisulpnide 
lodobenzene 
Aniline 
o-Toluidine 
m-Toluidine 

0  8699 
1  301 
1  324 
1  381 
1  436 

0  8888 
1  371 
1  434 
1  473 
1  581 

0  9446 
1  440 
1  531 
1  539 
1  730 

—  0  00747 
—  -0  0139 
—  0  0207 
—  0  0158 
—  0  0244 

Glycerine 

0 
0 
26  11 

1  003 
1.013 
0  785 

1  064 
0  839 

Eugenol 
Benzotnchlonde 
Cumene 
Carvene 

1  539 
1  643 
1  782 
1  802 

1  653 

1*879 
1  921 

1  762 

1  978 
2  034 

—0  0223 

—  0  0196 
—  0  0232 

27  69 
43  72 
46.59 

0  800 
0  639 
0.620 

0  845 
0  675 
i     0  655 

Dichlorhydnn 

1  810 

1  917 

2  020 

—  0  0210 

62  14 

0  511 

0  540 

Amyl  alcohol 
Brombenzene 
Isobutyl  alcohol 

1  831 
1  842 
1  849 

1  941 
1  964 
1.964 

2  058 
2  092 
2  088 

—  0  0227 
—  0  0250 
—  0  0239 

73  36 

77  75 

0  449 
0  430 

0  474 
0.454 

Benzyl  chlonde 

1  93? 

J 

2  072 

2  180 

—0  0242 

87  74 

0  422 

0  446 

m-Xylene 
Ethylene  bromide 
Chloroben2ene 

2  090 
2  157 
2  265 

2  216 
2  294 
2.420 

2  346 
2  424 
2  581 

—  0  0256 
—  0  0267 
—  0  0316 

90  75 
96  64 

0.404 
0.415 

0  427 
0.438 

Carbon  tetrachlonde 
Propylene  bromide 

2  294 
2  301 

2  502 
2  453 

2  603 
2  586 

—  0  0309 
n  nooi 

99.26 

0  410 

0  438 

Toluene 
Benzene 

2  305 
2  425 

2  426 
2  540 

2.557 
2  710 

^~U    \Jfioi. 

—  0  0256 
—  0  0285 

(Hammel,  Z.  phys  Ch.  1915,  90.  123.) 

Amyl  bromide 

2  455 

2.638 

2  803 

—0.0348 

Nitrobenzene 
Propyl  alcohol 

2  456 
2  498 

2  655 

2  845 

—  0  0389 

Solubility  of  carbon  dioxide  in  solutions  of 

Carvol 

2  498 

2*690 

2*914 

—  o'ikie 

aniline  at  25°. 

Ethyl  alcohol  (97%) 
Benzaldehyde 
Amyl  chlonde 

2  706 
2  §41 
2  910 

2  923 
3  057 
3  127 

3  130 
3  304 
3  363 

—  0  0424 
—  0  0463 
—  0  0453 

I.  Concentration,  0.206  g.  aniline  in  100  c.  c. 
of  solution. 

Isobutyl  chloride 
Chloroform 
Butyric  acid 
Ethylene  chlonde 
Pyndine 

3  105 
3  430 
3  478 
J  525 

3  388 
3  681 
3  767 
3,795 

Scan 

3  659 
3  956 
4  084 
4  061 

—  0  0554 
—  0  0526 
—  0  0606 
—  0  0536 

P-  Pressure. 
S—  Solubility  calc.   according  to  formula 
given  in  original  article. 

Methyl  alcohol 

3.837 

.  SO.6 

4  205 

4-  606 

—  0  0635 
—  0  0769 

p 

S                       P 

S 

Amyl  formate 

4  026 

4  329 

t  646 

Q  0620 

Propionic  acid 
Amyl  acetate 
Glacial  acetic  acid 

4  078 
4  119 
4  679 

4.417 
4  411 
5  129 

4  787 
1  850 
5  614 

—  0*0709 
—  0  0731 
—  0  0935 

748 
808 

O.S65             1053 
0.855             1159 

0.855 
0.862 

Isobutyl  acetate 

4.691 

4  96S 

—  0  0554 

920 

0.857             1243 

0.860 

Acetic  anhydnde 

5  206 

5.720 

5.218 

—0.1012 

Acetone 

6  295 

—  0  1252 

Methyl  acetate 

6.494 

II.  Concentration  0.425  g,  aniline  in  100  c  c 

(Just,  Z.  phys.  Ch.  1901.  37.  354.) 

of  solution. 

P 

S                   P 

3 

760 

0.909             1150 

0.897 

816 

0.897             1236 

0.902 

921 

0.897             1380 

0.908 

174 


CARBON  SELENIDE 


Solubility  of  carbon  dioxide  in  solutions  of 

aniline  at  25°. — Continued 
III   Concentration,  0.566  g.  aniline  in  100 
c.  c.  of  solution. 


p 

s 

p 

S 

760 
823 

941 

0  935 
0  929 
0  925 

1082 
1223 
1341 

0  923 
0  924 
0  930 

IV   Concentration,  0.743  g.  aniline  in  100 
c.  c.  of  solution. 


p 

1 

s 

p 

S 

760   '' 
895   i 
983   ; 

0  953 
0  941 
0  940 

1063 
1223 
1302 

0  940 
0  940 
0  942 

Sol.  ID  methyl  chloride  below  —  65°  to  the 
point  of  sat.  without  decomp.  (Villard,  C.  R. 
1895,  120.  1413.) 

+6H20.    (Villard,  C.  R.  1894,  119.  369.) 

,  Carbon  selenide,  C4Se. 

Sol.  only  in  hot  cone.  H2S04.  (v.  Baital, 
Ch.  Z.  1906,  30.  810.) 

C6Se.  Insol.  in  H20,  CS2,  and  ether. 
Easily  sol.  in  hot  cone.  HaSC^;  sol.  in  cone. 
NaOH+Aq  from  which  it  is  pptd.  by  HCL 
(v.  Bartal.) 


(Findlav  and  Creighton,  Chem.  Soc.  1910,  97. 
555.) 

Solubility  of  C02  in  CS2  increases  approx. 
proportionally  with  the  pressure.  The  ab- 
sorption is  greater  at  lower  temp,  and  less 
at  higher  temp,  than  is  required  by  Dalton's 
law.  (Woukoloff,  C.  R.  1889,  108.  674.) 

Absorption  of  C02  by  sugar -|-Aq. 


Carbon  silicide  CSi. 

(Carborundum.}  Not  attacked  by  any 
acids,  even  HF;  si.  attacked  by  caustic  al- 
kalies or  carbonates.  (Acheson,  C.  N.  68. 
179.) 

Not  attacked  by  KOH+Aq  (Schutzen- 
berger,  C.  R.  114.  1089.) 


i^ugai  -j-Aq 

Grams  CO2  absorbed  by 
75  cc.  of  solution  at  15.5° 
and  720  mm. 

ViorN  sugar  solution 
Va-N      " 

1-N      •' 

0.1225 
0.1089 
0.0931 

(Christoff,  Z.  phys.  Ch.  1905,  63.  329.) 
Absorption  of  C02  in  sugar  +Aq  at  20°. 

Cone,  of  solution 

Sp  gr. 

Coefficient  of 
absorption 

Vs  mol  per  1. 

\i         a        tt   tt 

l/o          "           "    " 

j        a        is   it 

1.01518 
1.03125 
1.06372 
1.12809 

0  846 
0.815 
0.756 
0.649 

Carbon  Twowosulphide,  CS. 

Insol.  in  H2O,  alcohol,  oil  of  turpentine,  or 
benzene;  somewhat  sol.  in  CS2  or  ether;  sol. 
in  warm  HNO3;  sol,  in  cone.  KOH-j-Aq. 
(Sidot,  C.  R.  81.  32.) 

Readily  absorbed  by  alcohol  and  aniline. 
(Deninger,  J.  pr,  1895,  (2)  61.  349  ) 


(Usher,  Cbem.  Soc.  1910,  97.  72.) 

liquid. — Not  miscible  with  H20,  though 
slightly  sol.  therein,  or  with  fatty  oils;  mis- 
cible with  alcohol,  ether,  CS2,  and  the  essen- 
tial oils.  (Thilorier,  Mitchell.) 

Unacted  upon  by  H2O;  sol.  in  alcohol, 
ethers,  petroleum,  oil  of  turpentine,  and  CS2. 
(Mareska  and  Donny.) 

Petroleum  dissolves  5  to  6  vols.  liquid  C02. 
(Cailletet,  C.  R.  75.  1271.) 

SI.  sol.  in  CSj.    (Cailletet.) 

Sohd. — When  immersed  in  HaO,  rapidly 
volatilizes  and  dissolves.  With  alcohol  or 
ether  it  forms  a  semi-fluid  mixture.  (Chan- 
ning,  Am.  J.  Sci.  (2)  6.  186.) 

Only  slightly  sol.  in  anhydrous  ether,  but 
may  be  mixed  therewith  to  a  paste.  (Thil- 
orier.) 


Carbon  dfosulpliide,  CS2. 
Very  si.  sol.  in  H2O. 

1 1.  H20  dissolves  2-3  g.  CS2  (Ckiandi,  Bull. 
Soc.  43.  562);  3.5-4  52  g.  (Pehgot,  ^b.  43.  563). 
30  ccm.  CS2  shaken  with  8690  ccm.  H2O  at 
20-23°  for  18  days  decreased  11  ccm.  in  9  days 
and  1  4  ccm.  in  the  next  3  days  by  diffused 
light,  and  0.6  ccm.  in  the  last  5  days  (no  light). 
Part  of  the  CS2  was  decomp.  and  7.85  ccm. 
were  dissolved,  therefore  H20  dissolves  Viooo 
of  its  weight  CS2.  (Sestini,  Gazz.  ch.  it.  1. 
473.) 

Solubility  of  CS2  io  H20. 
100  pts.  H2O  dissolve  0.203  pts.  CS2  at  12-13° 
0.191      "      «    15-16° 
"         "  0  168      "      "    25-27° 

"         "  0  145      "      "    30-33°. 

(Page,  C.  N.  41.  195.) 

Solubility  of  CS2  in  H2O.    a=g.  CS2  in  1000 
ccm.  solution  at  t°. 


a 

t° 

a 

t° 

a 

t° 

2.04 
1.99 
1.94 
1.87 

0 
5 
10 
15 

1.79 
1.69 
1  55 
1  37 

20 
25 
30 
35 

1.11 
0.70 
0,14 

40 
45 
49 

(Chancel  and  Parmentier,  C.  R.  100.  773.) 

100  g.  H20  dissolve  at  t°: 

t°   0    10    20    30 

0.258  0.239  0.201  0.195  g.  CS2. 

(Rex,  Z.  phys.  Ch.  1906,  66.  365.) 
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Absorption  of  CS2  vapor  by  H2O  at  t°. 


t° 

Coefficient 

of  absorption 

0 
10 
20 
30 

3 
2 
1 
0 

573 
189 
346 
799 

Calc  from  data  of  Chancel  and  Parmentier, 
C,  R.  100.  733.) 

(Winkler,  Z.  phys.  Ch.  1906,  55.  352.) 

Vapors  of  C$2  are  most  easily  absorbed  by 
alcoholic  solution  of  KOH.  SI.  absorbed  by 
KOH+Aq,  and  very  slowly  by  CuSO4, 
Pb(C2H3O2)2-f-Aq,  cone.  H2SO4,  or  CaCl2  in 
HCl+Aq.  (Berthelot,  A.  oh.  (3)  51.  74.) 

Solubility  in  alcohol     S=  strength  of  alcohol 
in  per  cent  by  weight;  P=pts.  CS2  which 


dissolve  in  ID  com.  aiconoi  at  i/  . 

Ea 
gense 

c 

Ne 
sen.) 

s 

p 

S 

P 

100 
98  5 
98  15 
96  95 
93  54 

18*20 
13.20 
10.00 
7  00 

91.37 
84  12 
76  02 
48  40 
47  90 

5  00 
3  00 
2  00 
0.20 
0  00 

(Tuchschmidt  and  Follenius,  B.  4.  583.) 

Miscible  with  absolute  alcohol,  ether,  ethe- 
real and  fatty  oils,  and  liquid  C02. 

Tncarbon  ^sulphide,  C8S2. 

Insol.  in  H20;  easily  sol.  in  alcohol,  ether, 
chloroform,  benzene,  and  CS2.  The  alcoholic 
and  ethereal  solutions  decomp.  on  standing. 
(Lengyel,  B.  26.  2960.) 

Sol.  in  alcohol  with  decomp.  Sol.  in  CS2 
and  in  benzene.  (Stock,  B.  1912,  45.  3575.) 

Solid  modification.  Insol.  in  H20  and 
ordinary  solvents.  Sol.  in  KOH+Aq. 
(Lengyel.) 

Carbon  sulphoselenide,  CSSe. 

Mpt.  — 85C,  bpt.  +84°. 

Decomp.  by  light.    Not  attacked  by  H2O. 

Sol.  in  hot  cone.  HN03.  Decomp.  by  Br2 
to  an  oil.  Sol.  in  alcohol  with  decomp.  Mis- 
cible with  CS2,  (Stock,  B.  1914,  47,  150.) 

Carbon  sulphotelluride,  CSTe. 

Mpt.  ^54°.    Very  unstable. 

Miscible  with  CS2  and  benzene  without 
decomp.  (Stock,  B.  1914,  47.  142.) 

CarbonatocMoroplatmcfo'ainine     carbon- 
ate chloroplatincfo'amine  nitrate. 


Pt  N        2(CO')2' 
Precipitate.  \Cleve,  J.  B.  1867.  321.) 


Carbonatoiutratoplatincftamine     carbon- 
ate, (Cgypt(N2H6)2]2(^^ 
Sol.  in  boiling  H20.    (Cleve  ) 

Carbonatotetramine    cobaltic    bromide, 

Co(NH3)4C03Br. 

Much  less  sol.  than  chloride.    (Jorgensen, 
Z.  anorg.  2.  279.) 


•  carbonate,  [Co(NH3)4CO3]2C03+3H20. 


Very  sol.  in  H20.    (Jorgensen.) 
—  chloraurate,   [Co(NH3)4C03]2AuCl4+ 


Somewhat  sol.  in  H20;  nearly  absolutely 
insol,  in  alcohol.    (Jorgensen.) 

•  chloride,  Co(NH3)4C03Cl. 
Easily  sol,  in  H20;  insol.  in  alcohol.    (Jor- 


•  chloroplatinate,  [Co(NH8)4COa]iPtCle+ 
2H2O. 

Nearly  insol  in  H20  and  alcohol.    (Jorgen- 

•  chloroplatinite,  [Co(NH3)4CO8]2PtCl4. 
Nearly  insol.  in  H20;  wholly  in  alcohol. 

(Jorgensen.) 

dithionate,  [Co(NH3)4C03]2S2Oe* 

Ppt.    (Jorgensen.) 


-iodide,  Co(NH3)4C03I. 


Much  less  sol.  than  bromide  or  chloride. 
(Jorgensen.) 

nitrate,  Co(NH3)4C03N03+J4H20. 

"Sol.  in  about  15  pts.  cold  H20;  insol.  in 
alcohol.    (Jorgensen,) 

sulphate,  [Co(NH3)4C03]2S04+3E20. 

Considerably  less  sol.  in  H2O  than  the  ni- 
trate. (Jorgensen.) 

Carbonic  acid,  H2C03 
See  Carbon  dioxide. 

Carbonates. 

Carbonates  of  Na,  K,  Rb,  and  Cs  are  easily 
sol.  in  HaO:  carbonates  of  Li  and  Tl  are  much 
less  sol.:  otner  carbonates  are  nearly  or  quite 
insol.  All  carbonates  are  sol.  to  some  extent 
in  H20  containing  C02.  All  carbonates,  ex- 
cept those  of  NH4,  Rb,  and  Cs,  are  insol.  in 
alcohol. 

Sol.  in  those  acids  which  are  themselves 
sol.  in  H20,  except  HCN  and  H3BO3. 

Insol.  in  liquid  NH3,  (Franklin,  Am.  Ch. 
J.  1898,  20.  824.) 
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Aluminum  carbonate,  basic. 

5A12O3,  6C02+37H2O  =  3, 
A12(C03)3-|-14H20.       (Seubert,     Z.     anorg. 
1893,  4. 67.) 

A1203,  C02.  (Parkmann,  Sill  Am,  J.  (2) 
34.  324 ) 

3A1208,  2C024-16H20.  (Muspratt  and 
Danson,  A.  72.  120.) 

3A1203,  2C02-f-9H2O.  (Wallace,  Chem. 
Gaz.  1858.  410.) 

5A1203,  3C024-18H20.     (Bley,  J.  pr.  39. 

n2Al203,  C02+6H20  =10A1(OH)8,  A12(COS)3 
4-3HaO  Sol.  in  cold  dil.  acids.  (Schlum- 
berger,  Bull.  Soc.  1895,  (3)  13.  46.) 

H-SHsO.  (Urbam  and  Renoul,  J.  Pharm. 
(4)30.  340.)-10A1(OE),,  A13(C08)S+9H20. 
(Seubert,  Z.  anorg  1893,  4.  67.) 

8A1203,  3C02+40H20.  (Langlois,  A.  oh. 
(3)48.505.) 

All  are  precipitates,  insol.  in  H3O,  sol.  in 
acids,  and  give  off  COa  at  slight  heat. 

There  are  no  definite  carbonates  of  alum- 
inum. (Cameron,  J.  phys  Chem.  1908,  12. 
572.) 

Almnimam  ammonium  carbonate,  A12O3,  CO2, 

(NH4)2C0344H20. 
Precipitate     (Bose,  Pogg,  91.  460.) 

Altuninwn  sodium    carbonate,  A1303,   C02f 

2Na2COs-h24H20. 

Precipitate.  Sol.  in  cold  dil.  acids.  (Bley, 
J.  pr.  39.  22.) 

Ammonium  carbonate,  (NH4)2C03H-H2O. 

Sol.  at  15°  in  its  own  weight  H20.  Solution 
in  H20  gives  off  gas  at  70-75°,  and  boils  at 
75-80°.  81.  sol.  in  cold  dil.  NE4OE+-Aq, 
more  sol.  at  ordinary  temp.  Insol.  in  cone. 
NH4OH+Aq.  (Divers,  Chem.  Soc.  (2)  8. 
171,  259,  and  364 ) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Insol.  in  alcohol. 

InsoL  in  CS2.  fArctowski,  Z.  anorg.  1894, 
6.  257.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,43.314.)  . 

100  g.  pure  glycerine  dissolve  20  g. 
(NH4)2C05  at  15°.  (Ossendowski,  Pharm  J. 
1907,  79.  575.) 

Ammonium  hydrogen  carbonate,  NH4HC08. 

Sol  afc  15°  in  about  8  pts.  H2O.  (Berthol- 
lets  J.  Phys.  66, 168.) 

Sol  at  12,8°  in  about  6  pts.  HaO.  (J.  Davy, 
N.  Edinb.  J.  16.  245.) 

Solution  decomp,  on  air  or  by  gentle  heat  or 
by  additionof  the  solid  salt.  (BerthollBt.) 

100  pts.  H2Q  dissolve  at  0°,  11.9  pts.;  at 
10%  15,85  pts. ;  at  20*,  21  pts.;  at  30°,  27  pts. 
NH4HCOS.  (Dibbits,  J.  pr.  (2)  10,  417.) 


Solubility  of  NH4HCO3  in  NH4Cl+Aq,  sat. 
with  CO2,  at  t°. 

t° 

g  per  lOOg   HaO 

Sp  gr  o±  bat. 
solution 

NH4C1 

NH4HC03 

0° 

0 

29  08 

11.0 
3  6 

1  077 

15° 

0 
2.99 
6.06 
8  51 
11  68 
18  30 
26.93 
33  25 
34  35 

18  64 
16  29 
14  22 
12  69 
11.68 
9  33 
7  73 
6  64 
6  42 

1  064 
1  063 
1.062 
1  062 
1  065 
1  069 
1  076 
1  085 
1  OSo 

30° 

0 

39  7 

27  0 
9  1 

(Fedotieff,  Z.  phys.  Ch.  1904,  49.  168  ) 

Solubility   of  NHJICOs  in  NaHCO3+Aq, 
sat.  with  C02  at  t°. 


t° 

g  per  100  g  H2O 

Sp  gr  of  sat. 
solution 

NaHCOs 

NTHjHCOs 

0° 

0 

4.82 

11   90 

10  94 

1  072 

15° 

0 
5  92 

18  64 
17.06 

1  064 
1  090 

30° 

0 

7  0 

27  0 
23  0 

(Fedotieff,  Z.  phys.  Ch.  1904,  49.  168.) 
Solubility  of  NHiHCOs  in  NH4N03  -f  Aq  at  t6. 

t° 

g  per  100  g  HaO 

Sp.  gr.  ol  s.**t. 
solution 

NBUNOa 

NHiHCO 

0° 

0 
118 

11  90 
4.52 

1.2625 

15° 

0 
23.26 
49.82 
103,4 
128  9 
166.9 

18.64 
12  91 
10  33 
8  25 

7  79 
7  49 

1.064 
1.113 
1.164 
1  242 
1.269 
1.302 

30Q 

0 
231.9 

26.96 

12.57 

(Fedotieff  and  Koltunoff,  Z.  anorg.  1914,  <86. 
251.) 

"Insol.  in  alcohol.    (J.Davy.) 
Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B,  1904,  S7.  43290 
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Ammonium  dzhydrogen  carbonate, 

Sp    gr.   of  carbonate  of  ammonia  ~}-Aq  at 

(NHJ^afCOsJs+HaO. 

12*.—  Continued 

Snl    m  ^  r>t^    "FT  O  nt  I6*0*  r1»/»mrm    Kt 

H20  or  by  heat     (Divers/Chem.  Soc.  (2)  8. 
171,  359,  and  364.) 

Deg  TV 

Sp  gr  at 
12°. 

%  Carb. 
ammon. 

Change  of 
sp  gr. 

fr»r    1  0  p 

SI.  sol.  in  alcohol. 

lor  i    v-  . 

18 

1  090 

26.82 

0  0007 

Ammonium  hydrogen  carbonate  carbamate, 

19 

1  095 

28  33 

0  0007 

2NH4HC03,  NH4CONH2.    (Satis  of  harts- 

20 

1  100 

29.93 

0.0007 

horn  ) 

21 

1  105 

31  77 

0.0007 

1  pt.  salt  dissolves  at: 

22 

1  110 

33  45 

0  0007 

13°    in  4    pts.  H20. 

23 

1  115 

35  08 

0  0007 

167°  "3.3 

24 

1  120 

36  88 

0.0007 

322°   "2.7        " 

25 

1  125 

38  71 

0  0007 

406°   "2.4        " 

26 

1  130 

40  34 

0  0007 

49°      "  2           " 

27 

1  135 

42  20 

0  0007 

(J.  Davy,  N.  Edinb.  J.  16.  245.) 

28 
29 

1  140 
1  144 

44  29 
44  90 

0  0007 
0  0007 

Strong  alcohol  dissolves  out  carbamate,  and 
the  carbonate  remains  undissolved. 

NH4HC03,  NH4CO2NH2.  (Commercial 
carbonate  of  ammonia ) 

Sol.  at  15°  in  4  pts.  H20,  at  65°  in  1  J£  pts. 
H30.  (Divers.) 

30  pts.  salt-KOO  pts.  H20  lower  temp,  from 
15,3°  to  3.2°.  (Riidorff,  B.  2.  68.) 

Soi  in  1  667  pts  cold,  and  0  833  pt.  hot  HaO.  (Four- 
croy ) 

100  pts  HaO  at  13°  dissolve  25  pts. 
17°  "  30  " 
37°  "  37  " 
41°  "  40  " 
49°  "  50  " 
( Berzehus ) 

100  pts  H2O  at  15.5°  dissolve  33  pts  ,  at  100°,  100 
pts  (Ure's  Diet ) 

Sol  m  2  pts  H20  at  15.5°,  and  in  less  than  1  pt. 
boiling  HaO,  sat  solution  at  15  5°  contains  33  3%,  and 
sat.  boiling  solution  50%  (Abl ) 

Sat  aqueous  solution  at  10°  contains  15  7%     (Eller ) 
Sat   aqueous  solution  at  (*)  contains  6  1%     (Mus- 
sembroek.) 

Sat  solution  in  the  cold  contains  37.5%     (Fourcroy ) 
Does  not  dissolve  as  such  in  HaO;  (NHOaCOa  dis- 
solves out  first,  and  NB^HCOs  later.    (Scanlan ) 

Sp.  gr.  of  carbonate  of  ammonia -f-Aq  at  12°. 


Deg  Tw 

Sp.  gr.  at 
12\ 

%  Carb. 
ammon 

Change  of 
sp.  gr 
for  1°  C. 

1 

1  005 

1.66 

0.0002 

2 

1  010 

3.18 

0.0002 

3 

1.015 

4  66 

0.0003 

4 

1.020 

6.04 

0.0003 

5 

1.025 

7.49 

0  0003 

6 

1.030 

8.93 

0  0004 

7 

1.035 

10  35 

0.0004 

8 

1.040 

11.86 

0.0004 

9 

1  045 

13  36 

0.0005 

10 

1  050 

14.83 

0.0005 

11 

1  055 

16  16 

0.0005 

12 

1.060 

17.70 

0.0005 

13 

1.065 

19.18 

0.0005 

14 

1.070 

20  70 

0  0005 

15 

1.075 

22  25 

0.0006 

16 

1.080 

23,78 

0.0006 

17 

1.085 

25.31 

0.0006 

(Lunge,  Chem.  Ind.  1883.  2.) 

Sp.  gr.  of  aqueous  solution  of  salt  with  com» 
position  31.3%  NH3,  56.6%  CO2,  12.1% 
H2O.    100  pts.  of  solution  contain  — 
6.58      9.96     14.75    19.83    25  71  pts.  salt 
1.0219  1.0337  1.0497  1.0672  1.0863  sp.  gr. 

29.74      35.85      40.23      44.90  pts.  salt. 
1.0995     1.1174     1.1297     1.1414  sp.  gr. 
(J.  H.  Smith,  Chem.  Ind.  1883.  3.) 

Cone,  alcohol  dissolves  out  carbamate  and 
leaves  carbonate.  (Hunefeld,  J.  pr.  7.  25.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 


Ammonium   cerous   carbonate, 

Ce2(COs)3H-6H20. 
Ppt.   Very  si.  sol.  in  cone. 
(Meyer,  Z.  anorg.  1904,  41.  104.) 


Ammonium  chromous  carbonate, 

CrC08+H20. 
Decomp.  by  moist  air:  sol.  in  dil  HC1  and 
(Bauge,  C.  R.  1896,  122.  476.) 


Ammonium  cobaltous  carbonate, 
CoC03+4H20. 

Permanent.    Sol.  in  H2O.    (Deville,  A.  ch. 
(3)  35.  460  ) 

(NH4)20,2CoO,4C02+9H20.  Quickly  de- 
comp.  on  air:  sol.  in  H2O,    (Deville.) 

+12H2O.    Sol.  inH2O. 


Ammonium  didymium  carbonate, 

Di2(C03)8+3H20. 
Insol.  in  H20.    fCleve.) 


Ammonium  d 


carbonate, 


Only  si.  sol.  in  H20.    (Jantsch,  B.  1911,  44. 
1277.) 
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Ammonium  glucinum  carbonate,  2(NH4)2C03 
3G1CO,(?). 

Very  sol.  in  cold,  decomp.  by  hot  H2O 
Nearly  insol.  in  alcohol.    (Debray.) 

Composition  is  (NH4)2C03,  2G1C03, 
Gl(OH)2-h2H20      (Humpidge,    Royal    Soc 
Proc.  39.  1.) 

Ammonium  lanthanum  carbonate,  La2(CO8)5. 

(NH4)2COS+4E20. 
Ppt.    (Meyer,  Z.  anorg  1904,  41.  102.) 

Ammonium  magnesium  carbonate, 

(NH4)2Mg(C03)2-h4H20, 
Sol.  in  71  pts.  H20  with  decomp.;  more 
sol.  in  NH4Cl+Aq.    (Divers,  Chem.  Soe  51. 
196.) 


I20  containing  (NHOaCOg  dissolves  very 
slightly;  more  sol.  in  H2O  containing  NH4C1. 
(Favre,  A.  ch.  (3)  10.  473.) 

Ammonium  magnesium  hydrogen  carbonate, 

(NH4)2Mg2H2(COs)4+8H20,  or  12H20. 
Decomp.  on  air.     (Deville,  A.  ch.  (3)  35. 

454.) 

Ammonium  neodymium  carbonate. 
(NH4)2COS,  Nd2(COa)8+4H20. 
Ppt.     SI.   sol.  in  cone.    (NH4)2C03-|-Aq. 
(Meyer,  Z.  anorg.  1904,  41.  106.) 

Ammonium    nickel    carbonate.    NH4HCOS, 

NiCO3-f-4H20. 
Insol.  in  H20.    (Deville,  A.  ch.  (3)  35.  452.) 

Ammonium  praseodymium  carbonate, 
(NH4)2CQ3,  Pr2(C03)3+4H20. 

Ppt.  Insol.  in  (NH4)2CO3+Aq.  (Meyer, 
*Z.  anorg.  1904,  41.  105  ) 

Ammonium  samarium  carbonate,  (NH4)2C03, 

Sm2(C08)8+4H20. 
Ppt. 

Ammonium  scandium  carbonate,  (NH4)2C03. 

2Sc2(C08)s+6H20. 

Difficultly  sol.  in  H2O.  Sol.  in  cold  alkali- 
carbonate  4-  Aq,  less  sol.  in  hot  (R.  Meyer, 
Z.  anorg.  1910,  67.  410.) 

Ammonium  tin  (stannous)  carbonate. 

(NH4)2C03,  2SnC08+3H20. 
Decomp  by  cold  H20.    (Deville,  A.  ch.  (3) 
35.  456.) 

Ammonium  uranyl  carbonate,  2(NH4)2C03, 


_   Sol.  at  15°  in  20  pts.  H20,  more  abundantly 
in  H20  containing  (NH4)2U03.    (Ebelmen.) 

Insol.  in  pure  H20;  sol.  in  H20  containing 
(NH4)2C03.  Solution  is  decomp.  by  boiling, 
(Berzelius.) 


Sol  in  S02+Aq  (Berthier,  A.  ch.  (3)  7. 
76) 

3(NH4)2C03,  2(U02)C03+4H20  Sol  in 
H20.  (Giohtti  C.  C  1905,  II.  227 ) 

Ammonium  vanadyl  carbonate,  3(NH4)20, 
7V02,  5C02+16H2O. 

SI.  sol  in  H20. 

Sol,  in  acids  and  alkalies  (Koppel,  Z. 
anorg  1905,45.350.) 

Ammonium  yttrium  carbonate,  (NH4)2CO3, 

Y2(C03)3+2H20. 
Insol  in  (NH4)2C03-f-Aq.    (Mosander.) 

Ammonium    zinc    carbonate,   basic,    3ZnO, 

NH4OH,  2CO2+H2O. 
Insol  in  H20     (Kassner,  Arch  Pharm  (3) 
27.  673.) 

Ammonium  zinc  carbonate,  (NH4)2CO3, 
ZnC03. 

Insol.  in  H20     (Deville ) 

Quite  sol.  in  H2O;  more  sol.  than 
(NH4)2C03,  MgC03  Tolerably  permanent 
in  the  air  Slowly  decomp.  by  cold,  rapidly 
by  hot  H2O. 

Very  sol.  in  (NH4)2C03-fAq.  Not  attacked 
by  alcohol.  (Favre,  A.  ch  (3)  10.  481.) 

Barium  carbonate,  BaCO3 

Sol.  in  4304  pts.  cold,  and  2304  pts  boiling 
H20  (Fourcroy.) 

Sol  in  47,620  pts.  H20.  (Bineau,  A.  ch 
(3)  51.  290 ) 

Sol  in  14,137  pts.  H2O  at  16-20°,  and 
15,421  pts.  at  100°.  (Fresemus.) 

Sol.  m  12,027  pts.  H20  at  15°.  (Kremers, 
Pogg.  85.  247.) 

Calculated  from  electrical  conductivity  of 
solution,  1  pt  BaC03  is  sol.  in  64,070  pts  H2O 
at  8.8°  and  45,566  pts.  at  24.2°.  (Hollemann, 
Z.  phys.  Ch.  12.  125.) 

Solubility  in  H20  at  t°. 


14 
18 
23 
27 
32 
38 


sol,  in  100  g  HaO 


4.32  x  10-1 
4.57  x  10-4 
4.89  x  10-' 
5.22  x  10-4 
5.69  x  10-4 
6.27  x  10-4 


(Weissenberger,  Z.  phys.  Cb.  1914,  88.  266.) 

"Solubility  product"  =8.1  x  10-'  mol.  1. 
(McCoy  and  Smith,  J.  Am.  Chem.  Soc.  1911, 
33.  473.) 

Sol.  in  H^COa+Aq.  (See  banum  hydrogen 
carbonate.) 

Easily  sol,  in  dil.  acids.  Not  acted  upon  by 
cone.  EtNOs+Aq. 

Not  decomp.  by  1  pt.  H2SO4+6  pts.  ab- 
solute alcohol.  Slowly  decomp.  by  1  pt. 
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Solubility  of  BaC03  in  10%  NaCl+Aq  at  t° 


HNO3+6  pts.  absolute  alcohol.  Slowly  de- 
comp.  by  1  pt  H2C204+6  pts.  absolute  al- 
cohol. 

Not  decomp.  by  absolute  alcoholic  solu- 
tions of  racemic,  tartaric,  citric,  or  glacial 
acetic  acids.  (Babmgton  and  Philhps,  1816.) 

Almost  completely  insol  m  H20  containing 
NH4OH  and  (NH4)2CO3,  when  digested  in 
such  a  solution  and  allowed  to  stand.  1  pt. 
BaC03  dissolves  in  141,000  pts  of  such  a  solu- 
tion. (Fresenms ) 

Not  more  sol.  in  NaCl+Aq  than  in  H20. 
(Karsten ) 

Sol  m  cold  NH4C1,  NH4NO3,  or  NH4  suc- 
cinate-hAq  (Vogel,  J.  pr.  7.  453.) 

2  mols  NH4C1  dissolved  in  H2O  dissolve  1 
mol.  BaCOs  by  continued  boiling  (Smith. 
Phil.  Mag.  J.  9.  540.) 

Solubility  in  H20  increases  by  addition  of 
NH4C1,  at  first  strongly,  then  less  strongly 
and  finally  strongly  again.  (D'Agustino  and 
Pellegnno,  Gazz.  ch.  it.  1908,  38  (1)  532 ) 

Somewhat  sol.  in  K2C08-l-Aq  CWacken- 
roder,  A.  24.  30.) 


Solubility  of  BaCO3  in  KCl+Aq  at  bpt.  of 
solution 


g  KC1  r>er  100  g 
solution 

g.  BaCOs  per  1000  cc  sat. 
solution 

0  15 
I 
3 
10 
30 

0  0847 
0  1781 
0  2667 
0  4274 
0  5550 

(Cantoni  and  Goguelia,  Bull   Soc.  1905,  (3) 
33.  13.) 


Solubility  of  BaC03  m  NaCl+Aq  at  bpt  of 
solution 


g  NaCl  per  100  g 
solution 

g  BaCOs  per  1000  cc.  sat 
solution 

of 
Ur 

<1 

at 
] 
at 

at 

Ba 
01 

Ba 
ac 
Ba 
D 

0.15 
1 
3 
10 
30 

0.0587 
0  0787 
0  1056 
0.1575 
0.2784 

(Cantoni  and  Goguelia,  1  c  ) 
Solubility  of  BaCO3  in  10%  KCl-hAq  at  t°. 

t° 

g  BaCOs  per  1000  cc  sat 
solution 

10 
20 
40 
60 
80 

0.2175 
0.2408 
0  2972 
0  3491 
0.4049 

(Cantoni  and  Goguelia,  1.  G.) 

10 
20 
40 
60 
80 


g  BaCO ,  per  1000  cc  sat 
solution 


0.1085 
0  1126 
0  1231 
0  1303 
0  1418 


(Cantoni  and  Gogueha,  1.  c.) 

Slowly  sol.  in  cone  NaaS04,  MgSO4,  ZnS04, 
Ca(NO3)2,  or  CaCl2+Aq,  but  insol.  in  ZnCl2 
+Aq.  (Karsten ) 

SI.  decomp  by  boihng  K2S04+Aq. 

SI.  decomp.  in  the  cold  by  1  pt.  K2SO4+2 
pts.  Na2SO4+Aq 

Decomp  by  salts  of  Al,  Mn,  Cr,  Fe,  U,  Bi, 
Cd,  Cu,  Hg,  Pb,  Sn11,  Snlv,  Hg2,  Rh,  Ir,  Au, 
with  pptn.  of  oxide  of  metal.  (Rose,  Tr.) 

Pptn.  of  BaCO3  is  hindered  by  presence  of 
alkali  citrates  or  metaphosphates. 

Sol.  in  solutions  of  various  salts,  as  in  the 
case  of  calcium  carbonate  (see  Calcium  car- 
bonate). The  solvent  power  of  these  solutions 
for  barium  carbonate  is  somewhat  less  than 
for  calcium  carbonate. 

Insol.  in  acetone.  (Naumann,  B.  1904,  37* 
4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
B.  1909, 42. 3790) ;  ethyl  acetate,  (Naumann, 
B.  1904,  37.  3602.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014 ) 

Min.  Withente. 

Barium  hydrogen  carbonate,  BaH2(C03)2(?). 

100  pts  H20  containing  CO2  dissolve  0.079 
pt  BaCOs.  (Bineau.) 

100  pts.  H20  containing  C02  dissolve  0.17 
pt.  BaCOs.  (Lassaigne.) 

100  pts.  H20  sat.  with  CO2  under  a  pressure 
of  4-6  atmospheres  dissolve  0.725  pt.  BaCO3. 
Upon  evaporating,  BaCOa  is  deposited. 
(Wagner,  Z.  anal.  6.  167.) 

BaCOs  is  sol.  in  833  pts.  H20  sat.  with  C02 

;  10°.    (Lassaigne.) 

BaCOs  is  sol.  in  830  pts.  H20  sat.  with  C02 
o  10°.  (Fourcroy.) 

BaC03  is  sol.  in  1550  pts.  H2O  sat.  with  C02 
1 10°.  (Bergman.) 

100  cc.  H20  sat.  with  C02  dissolve  0.73  g. 
BaH2(CO»)2.  (McCoy  and  Smith,  J.  Am. 
Chem.  Soc.  1911,  33.  473.) 

Barium  calcium  carbonate,  BaC08,  CaC03.    , 
Min.  Barytocalcite,  Bromlite.    Sol.  in  dil. 


Barium  uranyl  carbonate,  BaO,  2U03,  2C02 
+5H2O.  'Decomp  by  H20.  (Blinkoff, 
Dissert.  1900.) 

+8H20.    Decomp.  by  H20.    (Blinkoff.) 
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Bismuth  carbonate,  basic,   (BiO)2C03-f 


Insol  in  H2O;  sol.  in  acids.  Insol.  in  CO2-h 
Aq.  (Bergman.) 

Completely  sol.  in  (NH4)2C03+Aq;  si.  sol 
in  K2C03-j-Aq.,  insol.  in  Na2C03+Aq.  (Lau- 
gier ) 

Absolutely  insol.  in  (NH4)2C03-KAq  unless 
H3P04  or  HsAs04  are  present.  (Berzelius.) 

Insol.  in  (NH4)2C03,  K2C03,  or  Na2C03-f 
Aq.  (Rose.) 

Sol.  in  NH4Cl-f-Aq.  (Wackenroder.)  In- 
sol inNH4N03+Aq.  (Brett) 

Sol.  in  CaCli  +Aq.    (Pearson  ) 

Min.  Bismuthosphaente. 

3Bi203,  C02.  Min.  Bv>muthtte.  Easily 
sol.  in  acids. 

4Bi203,  3CO2-f-4J£B2O.  Min.  Bismuth 
spar.  Easily  sol.  in  acids. 

Bismuth  potassium  carbonate,  Bi2OK4(CO3) 

+H20. 

Decomp.  by  large  quantities  of  H2O.  (Rey- 
nolds, Chem.  Soc.  1898,  73.  266.) 

Cadmium  carbonate,  CdC03. 

Insol.  in  H20;  easily  sol.  in  acids;  insol.  in 
K2CO3,  and  Na2C03+Aq;  very  si.  sol.  in 
(NH4)2C03+Aq.  (Fresenius.) 

Easily  sol.  in  NH4  sulphate,  nitrate,  and 
succinate+Aq.  (Wittstein.) 

Sol.  in  KCN+Aq;  sol.  in  cold  NH4Cl+Aq; 
less  sol  in  NH4N03+Aq.  (Brett,  1837.) 

Not  prevented  from  pptn.  by  non-volatile 
organic  substances.  (Rose.) 

Not  pptd.  from  solutions  containing  sodium 
citrate.  (Spiller.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

+HH20.    (Lefort,  J.  B.  1847.  346.) 
(Kraut,  Z.  anorg.  1897,  13.  14.) 

Cadmium  carbonate  hydrazine,  CdC03; 


Easily  sol.  in  cold  NH4OH + Aq.    (Franzen, 
Z.  anorg.  1908,  60.  281.) 

Caesium  carbonate,  Cs2CO3. 

Very  deliquescent,  and  sol.  in  H20, 

100  pts.  aosolute  alcohol  dissolve  11.1  pts. 

Cs2C03  at  19°;  20.1  pts.  Cs2C03  at  boihng 

temp.    (Bunsen.) 

Caesium  hydrogen  carbonate,  CsHC03. 
Not  deliquescent.    Sol.  in  H20, 

Calcium  carbonate  basic,  CaO,  CaC08+ H20. 
Hardened   by   H20,    but   not   dissolved. 
(Raoult,  C.  R.  92.  189.) 


Calcium  carbonate,  CaC03. 

More  sol  in  cold  than  in  hot  HaO     (Gmehn  ) 
When  recently  pptd  ,  sol  in  8834  pts   boiling,  and 
10,601  pts.  cold  H2O,  much  less  sol  in  EhO  containing 
NH4OH  and  (NE^sCOa,  65,246  pts  of  which  dissolve 
1  pt   CaCOa     (Fresenius  (1846),  A   59    122  ) 
Sol   in  16,000  pts  pure  HaO      (Brandes,  1825  ) 
Sol  in  12,858  pts  pure  H20  at  15°.    (Kremers,  Pogg 
85  247) 

Sol  in  16,000-24,000  pts  pure  H2O     (Bucholz  ) 

1 1.  H20  dissolves  34  mg.  CaCOs.  (Cheva- 
let,  Z.  anal.  8.  91;  Hoffmann,  Z.  anal  4.  414  ) 

1  1.  H20  may  contain  0  016  g.  CaC03  i  e., 
1  pt.  is  sol  in  62.500  pts  H2O.  (Bineau,  A. 
ch.  (3)  51.  290.) 

1  1.  H20  dissolves  0.02  g.  CaCC3,  t.  e.,  1  pt. 
CaCOs  is  sol.  in  50,000  pts.  H20  (Peligot.) 
Solubility  is  much  affected  by  C02  of  the  air. 

1  1.  H20  at  16°  dissolves  13.1  mg.  CaC03. 
(Schlcsmg,  C.  R.  74.  1552  ) 

Calculated  from  electrical  conductivity  of 
CaC03+Aq, 1  pt.  CaC03  is  sol.  in  99,500  pts. 
H20  at  8.7°,  and  80,040  pts  at  23.8°.  (Holle- 
mann,  Z.  phys  Ch.  12.  125.) 

By  continued  boihng  CaH2(COs)2,  36  mg. 
CaC03  remain  in  solution.  (Weltzien,  A.  136. 
165.) 

Solubility  in  H20  at  different  pressures. 


Pressure  in  atmos 


Solubility 


1079 
1403 
1820 
2109 


(Engel,  C.  R.  101.  949.) 

100  pts.  H20  dissolve  0.0005  pt.  (calculated 
as  CaO)  from  pptd.  CaC03l  and  0.0027  pt. 
from  calcspar.  (Lubavin.  J.  russ.  Soc.  24. 
389.) 

1  1.  H20  dissolves  13  mg.  CaC08  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1893,  12.  241.) 

1  1.  C02  free  water  dissolves  17.4  mg.  CaO 
or  31.0  mg.  CaC03.  (Gothe,  Ch.  Z.  1915, 
39.  305.) 

CaC03  dissolves  in  9662  pts.  H20  at  12°. 
Pollacci,  C.  C.  1896,  II  946.) 

1  1.  H2O  free  from  C02  dissolves  9.6  mg. 
CaCOs.  (McCoy  and  Smith,  J.  Am.  Chem. 
Soc.  1911,  33.  473.) 

Found  dissolved  in  10,000  pts.  sea  water. 
Davy ) 

Pptd.  amorphous  CaC08  dissolves  in  1600 
pts.  sea  water.  Pptd.  crystalline  CaCOs  dis- 
olves  in  8000  pts.  sea  water.  (Irvine  and 
Young,  Chem.  Soc.  66.  344.) 

Artificial  sea  water  safc.  with  COa  dissolves 
>aC08  corresponding  to  57.27  mg.  of  com- 
bined C02  per  litre  at  15°. 

Sea  water  which  contains  52-55  mg.  neutral 
Combined  C02  per  litre  must  be  sat.  with 
CaC03.  (Cohen,  Chem.  Soc.  1900,  78  (2) 
•5.) 

For  action  of  H2C08+Aq,  see  Calaum 
hydrogen  carbonate. 
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Sol  in  H2S04,  even  when  native.  Sol  in 
acids  generally  When  treated  with  acids  in 
closed  vessels  effervescence  ceases  on  increase 
of  pressure,  but  is  renewed  at  once  on  remov- 
ing it.  (Link,  1814.) 

Unacted  upon  by  cone  HNOS,  even  when 
boiling,  as  Ca(N03)2  is  insol  in  cone.  HN03 

Not  decomp.  by  mixture  of  1  pt.  H2SO^  and 
b  pts  absolute  alcohol,  but  immediately  by 
HN03+absolute  alcohol 

Not  decomp,  by  absolute  alcoholic  solutions 
of  oxalic,  racemic,  tartanc,  citric,  or  glacial 
acetic  acids.  (Babmgton  and  Phillips,  1816  ) 

Unacted  upon  by  glacial  HC2H3O2,  even 
when  boiling 

Freshly  pptd.  CaCO3  is  sol.  in  cold  NH4C1+ 
Aq;  but  the  solution  becomes  cloudy  on  ex- 
posure to  air,  a  portion,  however,  of  CaC03 
remains  dissolved,  which  cannot  be  pptd.  even 
by  boiling.  If  ppt.  is  washed  and  allowed  to 
stand  24  hours,  it  is  not  as  sol.  in  ^H4C1  as 
at  first,  but  natural  CaCO3  is  not  wholly 
in  sol  in  NH4Cl+Aq;  it  is,  however,  much 
less  sol.  than  MgC03.  (Vogel,  J.  pr.  7.  453.) 

Sol.  in  boiling  NH4CH-Aq  with  evolution 
of  NH3  (Demarcay,  1834.) 

When  INKUOH-f-Aq,  incompletely  sat.  with 
COa,  is  mixed  with  CaCl2+Aq,  no  ppt  occurs 
even  during  several  days,  if  kept  in  a  closed 
vessel,  and  only  a  slight  ppt.  if  the  mixture 
is  exposed  to  the  air,  but  CaC08  is  pptd.  if 
the  solution  is  boiled 

NH<OH4Aq  wholly  sat.  with  C02  pro- 
duces ppt.  when  mixed  with  CaCls+Aq,  but 
pptn.  is  not  complete  until  heat  is  applied. 
Also  when  an  excess  of  GaCl2+Aq  is  added  to 
a  solution  of  crystallized  carbonate  of  am- 
monia, only  a  portion  of  the  CaCOs  is  pptd. 
until  the  solution  is  boiled.  (Vogel,  1814.) 

When  CaCla+Aq  mixed  with  NE4OH+Aq 
is  exposed  to  an  atmos.  of  pure  C02,  no  ppt. 
occurs  for  several  hours,  but  CaC08  is  com- 
pletely pptd  in  several  days.  (Vogel.) 

When  recently  pptd.,  readily  sol.  in  NH4C1, 
and  NH^Os+Aq.  (Brett,  1837;  Wacken- 
roder,  A.  41.  315.) 

When  recently  pptd.,  readily  sol.  in 
(NE4)2C08,  (NH4)2S04,  NH4N03,  NH4C1, 
and  NH4  succinate-fAq.  (Wittstein.) 

Sol.  in  NH4C2H802+Aq.    (Thomson.) 

More  sol.  in  NH4C1,  or  NH4N03-l-Aq,  or 
in  neutral  potassium,  or  sodium  salts 4-Aq 
than  in  H20.  (Fresenius  > 

From  solutions  in  NH4  salts,  NH4OH,  and 
(NE^COa-HAq  precipitate  CaC03  more 
completely  than  BaC08.  (Fresenius.) 

When  boiled  with  NH4Cl+Aq,  CaC03  is 
dissolved,  and  (NH4)2COa  given  off.  (D. 
Smith.) 

CaCla-hAq  prevents  pptn.  of  CaCOs  in  the 
cold,  as  do  also  NH4C1,  KC1,  or  NaCl+Aq, 
but  it  is  pptd.  when  boiled,  if  the  latter  solu- 
tions are  not  too  cone.  KjSO^,  KN08, 
(NIDaSO*,  or  Na2S04+Aq  have  a  similar 
effect.  A  large  excess  of  (NH^COa+Aq 
•when  quickly  added  to  CaCli+Aq  produces 


no  ppt.  in  the  cold.  Na2CO3,  or  K2C03-f  Aq 
act  likewise.  (Storer,  Am.  J  Sci  (2)  25.  41  ) 

1  g.  CaC03  requires  13.98  g.  NH4C1,  8  380 

.  (NH4)2S04,  or  14  438  g.  NH4NO8  to  effect 

solution.    (Bertrand,  Monit  Sci.  (3)  10.  477.) 

Less  sol  in  Na  than  in  NH4  salts,  but  more 
than  in  K  salts  (Berthelot.) 

When  NH4OH+Aq,  partially  neutralized 
by  C02,  is  mixed  with  Ca02H2-KAq,  no 
cloudiness  appears  until  the  mixture  is  boiled; 
when  more  C02  has  been  added  to  NH4OH-f 
Aq,  a  ppt.  appears  at  first,  which  disappears 
and  only  reappears  on  addition  of  much 
Ca02H2-|-Aq,  but  NH4OH+Aq  does  not 
dissolve  pptd.  CaCO3  (Vogel.) 

Solubility  in  NH4  salts -f  Aq  at  25°. 


NH4  salt 

Milhmols 
NH4  salt 
perl 

Milhmols 
CaO  dis- 
solved per  1 

NH4C1 

1000 
500 
250 
125 

6  770 
5  OOS 
3  724 
2  743 

NH4NO3 

500 
250 
125 
62  5 

5  267 
3  830 
2  779 
2  004 

Triammomum  citrate 

500 
250 
125 
62  5 

66.87 
39  80 
22  64 
14  92 

(Rindell,  Z.  phys.  Ch.  1909,  70.  454.) 

Solubility  of  CaC03  in  NH4Cl+Aq  at  12-18° 
Time,  98  days 


g  per  L  of  sat  solution 

NH«C1 

CaCOa 

53  5 
100 
200 

0.423 
0  609 
0  645 

(Cantoni  and  Goguelia,  Bull  Soe.  1905,  (3) 
33.  27.) 

Solubility  of  CaCOs  in  NH4N08-hAq  at  18°. 
g  per  1  of  sat,  solution 


NHiNOs 

CaCO* 

0 
5 
10 
20 
40 
80 

0  131 
0.211 
0.258 
0  340 
0.462 
0.584 

(Beriu  and  Kosminiko,  Landw.  Vers.  Sfca. 
1904,  60.  422.) 
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Ca02H2+Aq    dissolves    a    little    CaCO3. 
(Welter  and  Berthollet,  1789  ) 
Ca02H2-f-Aq  retains  a  little  CaC03  in  solu- 
tion at  ordinary  temperature,  which  is  pptd. 
on  boiling.    (Eliot  and  Storer,  Proc  Am.  Acad 
I860,  5.  63  ) 
Ca02H2-f  Aq,  mixed  with  dil  NaOH,  KOH, 
or  NH4OH+Aq,  gives  DO  immediate  ppt 
when  C02  is  passed  through  it,  unless  boiled. 
Sol.  in  boiling  MgCl2+Aq  even  when  dilute. 
Collate*  )                                                ,  r,~ 
Not  decomp.  when   boiled  with  Iv2SO4, 
Na2S04,  CaS04,  MgSO4,  and  Na2B40*+Aq; 
but    partially    decomp.    by    boiling    with 
(NH4)2S04,     KsSOa,     Na2S08,     (NH4)2SO3, 
Na2HP04,  (NH4)2HP04,  K2HP03,  Na2HPO3, 
(NH4)2HP03,  K2HAsO4,  Na3AsO4,  K2C2O4, 
(NH4)2C204,  NaF,  and  K2CrO4^-Aq     With 
the  NH4  salts  the  decomposition  is  complete. 
(Dulong,  A  ch.  82.  286.) 
Not    decomp.    by    alkali    sulphates+Aq. 
(Malaguti  ) 
Precipitation  of  CaC03  is  much  hindered 
by  alkali  citrates  or  metaphosphates. 

Solubility  in  KCl+Aq  at  25° 

Solubility  in  K2S04+Aq  at  25° 

Sp  gr  25°/25°            %  K2SO4                 %  CaCOs 

1  010                  1  60                 0  0104 
1  021                  3  15                  0  0116 
1  033                 4  73                 0  0132 
1  048                  6  06                 0  0148 
1  061                  7  85                 0  016S 
1  069                 8  88                 0  0192 
1  083                10  18                 0  0192 
1  084                10  48                 0  0188 

(Cameron   and   Robinson,   J    phys    Chem 
1907,  11.  578  ) 

The  solubility  of  CaC03  in  Na2S04-J-Aq 
in  equilibrium  with  air  steadily  increases  with 
increasing  amounts  of  CaSO4  in  the  solution 
up  to  saturation  point  of  the  CaS04.    In  the 
presence   of  solid   CaS04  the  solubility  of 
CaCC3  is  much  decreased      (Cameron  and 
Seidell,  J.  phys  Chem   1902,  6.  56  ) 
See  under  CaH2(C03) 

Solubility  in  Na2SO4-f  Aq  in  contact  with 
CO2  free  air  at  25° 

g  per  100  g  HaO 

Sp  gr  25°/25° 

%KC1 

%  CaCOs 

NasSO*                                   CaCOs 

1  000 
1  024 
1  046 
1  072 
1  092 
1  101 
1  122 
1  133 
1  179 

0  00 
3  90 
7  23 
11  10 
13  82 
15  49 
18  21 
19  84 
26  00 

0  0013 
0  0078 
0  0078 
0.0076 
0  0072 
0  0076 
0  0070 
0  0072 
0  0060 

0  97                            0  0151 
1  65                           0  0180 
4  90                            0  0262 
12  69                            0  0313 
14  55                            0  0322 
19  38                            0.0346 
23  90                           0  0360 

(Cameron,  Bell  and  Robinson,  J.  phys   Ch. 
1907,  11.  396.) 

Solubility  in  salts  +Aq. 

(Cameron  and   Robinson,   J.   phys    Chem. 
1907,  11.  578.) 

Solubility  in  NaCl+Aq  hi  contact  with  CO2 
free  air  at  25C. 

g.  salt  added  per  litre 

mg  CaO  dissolved 
per  litre 

Sp  KT.  25°/25° 

g  per  100  g  HaO 

0  000 

17  4 

NaCl 

CaCOs 

0  585  g.  NaCl 
1  17  g. 
2  93  g 

20.05 
24  9 
31  1 

1  0079 
1  0314 
1  0466  . 
1  0734 
1  0949 
1  1346 
1  1794 

1  60 
5  18 
9  25 
11  48 
16  66 
22  04 
30  50 

0  C079 
0  0086 
0  0094 
0  0104 
0  0106 
0  0115 
0  0119 

0  85  g.  NaNO3 
1.70 
4  25 

24  35 
27  7 
34  5 

0  805  g.  Na2S04,  10H2O 
1.61  g. 
4  03  g. 

25  95 
31  15 

40  7 

(Cameron,  Bell  and  Robinson,  J.  phys.  Ch. 
1907,  11.  396.) 

Solubility  of  CaCOs  in  NaOH+Aq. 

0  53  g,  Na2CO8 
1  06  g, 
2  65  g. 

8.4 
7.2 
4  4 

Solvent 

1  litre  dissolves 

at  18° 

at  95°-100° 

HaO 
ca.  0  0001  n.  NaOH 
ca.  0  001    n  NaOH 
ca  0  01     n.  NaOH 

12  8  mg.  CaCOs 
8.7    " 
42    " 
4.3    " 

20.7  mg  CaCOs 
9.6      "       " 
6.9      "      " 
5,7      "       " 

0  55  g.  CaCl2,  6H20 
1  10  g. 
2.75g. 

9  0 

8.4 
8  4 

ae  Blanc,  Z.  -anorg.  1906,  51.  185.) 

The  solubility  of  CaC08  in  COr-free  water 
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is  therefore  increased  by  the  addition  of 
NaCl,  NaN03  or  Na2S04,  10H2O,  but  de- 
creased by  the  addition  of  Na2C03  or  CaCls, 
6H20. 

(Gothe,  Ch.  Z.  1915,  39.  306.) 

Sol.  in  ferric  chloride  or  nitrate +Aq  with 
evolution  of  CO2  and  pptn.  of  Fe2OeH6  (Fuchs, 
1831) ;  also  in  chlorides  or  nitrates  of  Al,  Mn, 
Cr,  or  U,  but  not  in  FeCl2-fAq. 

Sol  in  cold  SnCl4+Aq  with  pptn.  of  Sn02. 

Insol.  in  cone.  Na2SO4,  MgS04,  BaCl2, 
MgCl2,  Pb(NO3)2,  or  AgNO3-j-Aq.  (Kar- 
sten.) 

Abundantly  sol.  when  freshly  precipitated 
in  CaCl2+Aq,  and  MgSO4+Aq.  (Hunt.) 

Absolutely  insol.  at  15-19°  m  Ba02H2+ 
Aq;  also  on  boiling. 

1 1.  H20  containing  3-4  g  MgS04  dissolves 
1-2  g.  CaCOs,  and  also  1  g  MgCO3.  (Hunt, 
Am.  J.  Sci  (2)  26.  109.) 

100  pts.  NaCl+Aq  (2.525%  NaCl)  dissolve 
0.0037  pt.  (calculated  as  CaO)  pptd. 
and  0.0053  pt   calcspar.     (Lubavin, 
Soc,  24.  389.) 

Insol.  m  liquid  NH3     (Franklin,  A: 
J.  1898,  20.  827.) 

Insol.  in  liquid  C02     (Buchner,  Z 
Ch.  1906,  64.  674  ) 

Alcohol  dissolves  traces  of  CaCO3 
chow.) 

Sol.  in  Na  citrate+Aq     (Spiller.) 

Sol.  in  Ca  sucrate+Aq.    (Barreswill.) 

Insol.  in  acetone.    (Naumann,  B.  H 
4329.) 

Insol.  in  acetone  and  in  methylal. 
mann,  C.  C  1899,  II  1014.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,43.314.)  ' 

Amorphous.  Solubility  in  H20  cannot  be 
determined  because  of  its  instability.  (Ken- 
dall, Phil.  Mag.  1912,  (6)  23.  972.) 

Min.  Calcite.  In  contact  with  air  free  from 
CO2,  1 1.  H20  dissolves  at: 


50°  100° 

0.01504      0.01779  g  calcite. 

(Kendall,  Phil.  Mag.  1912,  (6)  23.  964.) 


25° 

0.01433 


+5H20.    Efflorescent. 
+6H20.    (Pelouze.) 

Calcium  hydrogen  carbonate,  CaH2(C03)2 
Known  only  m  aqueous  solution. 
CaC03  dissolves  in  CO2+Aq. 


CaCOs  is  sol  m  142S  pts  KbO  sat  with  CO:  at  0°, 
and  1136  pts.  at  10°  (Lassaigne,  J  ch  med.  4.  312  ) 

Bineau  could  dissolve,  even  in  large  quantities  of 
HaO  sat  with  CO«,  only  */*  enough  CaCOs  to  form 
CaH2(C03)2 

Chalk  dissolves  m  9945  pts  H2O  sat  with  CO>, 
while  Iceland  spar  requires  3149  pts  (Bischof ) 

CaCOs  1%  sol  m  1015  pts  H2O  sat  v,ith  COa  at  21° 
and  748  3  mm.  (Warmgton,  Chem  Soc  6.  296.) 


Solubility  of  CaC03  in  C02+Aq  at  p  pressure 
in  atmospheres.  CaO+C02=mg.  CO2 
and  CaG  dissolved,  corresponding  to 
CaC03  =  mg.  CaC03. 


issolve 
2aC03, 

P 

CaO+COa 

CaCOa 

r.  russ. 

0  000504 

60  96 

74  6 

0  000808 

72  11 

85.0 

na.  Ch. 

0  00333 

123 

137.2 

0  03187 

218  4 

223  1 

phys. 

0  0282 

310  4 

296  5 

0  05008 

408  5 

360 

(Gris- 

0  1422 

533 

0  2538 

1072 

663  4 

0  4167 

1500 

787  5 

.) 

0  5533 

1846 

885  5 

04,  37. 

0  7297 

2270 

972 

0  9841 

2864 

1086 

(Schlosing,  C.  R.  74.  1522.) 


With  high  pressure,  1 1.  H20  containing  CO2 
dissolves  at  most  3  g  CaC03.  This  maximum 
is  reached  at  5°  under  4  atmospheres'  pres- 
sure; at  10-13°  under  5  atmospheres;  and  at 
20°  under  7  atmospheres.  (Caro,  Arch. 
Pharm.  (3)  4.  145.) 

CaCO3  is  sol.  in  about  1000  pts.  H2C03+ 
Aq,  and  solubility  is  considerably  increased 
by  Na2S04  or  MgS04. 


1000  pts.  H20  sat.  with  C02  dissolve  pts. 
Carrara  marble  at  t°,  and  B  = height  of 
barometer  in  millimetres. 


In  contact  with  air  containing  3.7  pts.  COa 
per  10,000,  the  solubility  of  calcite  in  H20 
was  found  to  be  0  04608  g.  per  1.  at  25°  and 
0.02925  g.  per  1.  at  50°.    (Kendall,  Phil.  Mag. 
1912.  (6)  23.  973.) 
Mm.  Aragonite.     In  contact  with  air  free 
from  C02,  1  1.  H20  dissolves  at: 

25°           50°          100° 
0.01528    0.01617    0.01902  g.  aragonite. 

(Kendall,  Phil.  Mag.  1912,  (6)  23..  964.) 

t° 

B 

Pts. 
CaCOs 

t° 

B 

Pts 
CaCOa 

7  5 
8.5 
9.5 
20.5 
21.5 

754 
752 

754 
741 
744 

1  224 
1  202 
1.115 
0  975 
0935 

22  0 
26  0 
26.5 
27  0 
28.0 

746 
740 
743 

741 
737 

0  920 
0.875 
0.860 
0  885 
0.770 

Or.  from  7.5-9.5°,  1000  pts.  H2O  sat.  with 
C02  dissolve  1.181  pts.  CaC03;  from  20.5- 
22°.  0.9487  pt.  CaCOs;  from  26-28°,  0.855  pt. 
CaCO3. 
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Other  varieties  of  CaC03  are  dissolved  as 
follows  in  1000  pts.  H20  sat.  with  C02. 


Variety 

t° 

B 

Pts 
CaCCh 

Lirneburg  chalk 
Pptd.  CaC03     . 
Iceland  spar. 
Calcite     .    .    . 
Traversella  .    . 
Dolomite,  semi-trans- 
parent   

IS 
18 
18 
12 
12 

11.5 

740 
740 
735 
754 
754 

749 

0  835 
0  950 
1  970 
1  223 
,212 

0  654 

Dolomite,  opaque,  in 
small  crystals     .     . 
Dolomite,  opaque,  in 
large  crystals     .    . 
Dolomite,  transparent, 
in  large  crystals     . 
Oolithic  limestone  .    . 
Dolomitic  limestone  . 

11  5 
11 

11 
15 
15  5 

755 
746 

749 
747 
740 

0  725 
224 

1  073 
.252 
.573 

(Cossa,  Z.  anal.  8.  145.) 


Solubility  of  CaCO3  in  H20  containing  C02 
at  various  pressures, 

CO2  pressure  in  atm.       1246 
Solubility  1079  1403   1820  2109 

(Engel,  C.  R.  1885, 101,  951.) 


1  1.  H20  dissolves  0.3850  g.  CaH2(C03)2 
at  15°.  (Treadwell,  Z.  anorg.  1898,  17,  186.) 

1 1.  of  sat.  CaH2(C03)2-|-Aq,  obtained  from 
pure  or  impure  hmestone,  contains  1.13-1.17 
g.  CaCO*  at  15°.  (Treadwell,  Z.  anorg.  1898, 
17. 189.) 


Solubility  of  CaH2(COa)2  ia  H20  containing 
C02  at  15°. 


carbonic 
acid  in  gas 
at  0°  and 
760mm 

Hg- 

partial 
pressure 

prim. 

Free  car- 
bonic acid 
mg. 

mg. 
CaH2(C08)2 
in  100  cc  of 
the  solution 

mg.Ca 

8.94 

67  9 

157.4 

187.2 

46  2 

6.04 

45.9 

86  3 

175  5 

43  3 

5.45 

41.4 

52  8 

159  7 

39  4 

5.18 

16.6 

48.5 

154.0 

38  0 

1.89 

14.4 

34.7 

149.2 

36.8 

1.72 

13.1 

24.3 

133  1 

32  9 

0.79 

6.0 

14.5 

124  9 

30  8 

0.41 

3  1 

4  7 

82.1 

20.3 

0.25 

1.9 

2  9 

59.5 

14  7 

0.08 

0.6 

40.2 

9.9 

.  .  «  • 

.  . 

38  5 

9.5 

.... 

•  •  •  . 

.  .   . 

38  5 

9.5 

..   . 

38  5 

9.5 

v(Treadwell  and  Reuter,  Z.  anorg.  1898,  17. 
185.) 


1  1.  H2O  sat.  with  carbonic  acid  dissolves 
130  g.  CaC03  at  13.2°;  1.45  g  at  28°. 
(Treadwell,  Z.  anorg.  1898,  17.  189  ) 

At  30°  C.  in  equilibrium  with  the  ah,  not 
more  than  3  per  cent  of  the  calcium  present 
is  combined  as  CaC05.  At  lower  tempera- 
tures and  lesser  concentrations  the  percent- 
age of  normal  carbonate  is  even  less,  and  prac- 
tically all  the  calcium  present  is  combined 
as  Ca(HC03)2.  (Cameron  and  Briggs,  J. 
phys.  Chem.  1901,  5,  549.) 

With  pressures  less  than  4.5  atmospheres 
of  C02  no  other  than  normal  calcium  car- 
bonate or  a  hydrate  of  the  normal  carbonate 
can  exist  as  the  solid  phase  at  0°.  (Cameron, 
J.  phys.  Chem.  1908,  12.  566.) 

Solubility  in  H2O  in  contact  with  air,  con- 
taining C02  with  varying  partial  pres- 
sures at  t°. 
P  =  partial  pressure  of  CO2 


t=13° 


p 

g  perl 

CaCOs 

00> 

0  8 
1  5 
1  7 
6.8 
9  9 
13  6 
14  6 
31  6 

0  193 
0  193 
0  238 
0  445 
0  627 
0  723 
0  686 
1  050 

0  117 
0  152 
0  135 
0  327 
0  456 
0  560 
0  623 
1  117 

P 

g.  per  1 

CaCO* 

C02 

0  7 
1  6 
4  6 
7  8 
16  5 
30.1 
35  5 

0  159 
0  177 
0  341 
0  446 
0  539 
0.743 
0  755 

0.091 
0.111 
0.208 
0  301 
0  522 
0  715 
0803 

t=40° 


P 

g.  per  1. 

CaCOj 

CO, 

0  6 
1  7 
2.9 
3  5 
7 
14  9 
22.2 
31.7 

0  136 
0  143 
0  175 
0  232 
0.284 
0.384 
G  427 
0.480 

0  078 
0.085 
0.106 
0.169 
0  234 
0  293 
0  333 
0.476 

Similar  results  at  20°,  30°,  and  35°  are  also 

given. 

(Leather  and  Sen,  Mem.  Dept.  Agric.  (India) 
Chem  Ser.  1909, 1.  117;  SeidelL  Solubil- 
ities, 1919.) 
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Solubility  of  calcite  in  H20  at  25°,  m  contact 
with  CO2  under  varying  pressures. 
P  =  approximate  pressure  of  C02  m  atmos- 
pheres. 

Solubility  in  NaCl+Aq  at  25°  C.  and  m 
equilibrium  with  air. 

CaCHCWa 

NaCl 

Grams 
per  liter 

Reacting  wts 
per  liter 

Grams 
per  liter 

Reacting 
wts  per 
litre 

p 

g  per  1  sat  solution 

Solid  phase 

BbCOa 

Ca(HC05)j 

0  1046 
0  1770 
0  2051 
0  2152 
0  2252 
0  2212 
0  2172 
0  1971 
0  1569 
0  1227 

0  00065 
0  00110 
0  00128 
0  00134 
0  00140 
0  00138 
0  00135 
0  00123 
0  00095 
0  00076 

0  000 
9  720 
21  010 
30  301 
50  620 
69  370 
98.400 
147  400 
234  500 
262  300 

0  000 
0  168 
0  362 
0  522 
0  872 
1  195 
1  695 
2  540 
4  040 
4  520 

0  1 
1  1 
9  9 
13  ? 
16  3 
25  4 

0    22 
2  3 
20  6 
27  5 
34  1 
53  2 

0  67 
1  58 
3  62 
4  04 
4  21 
4.22 

CaCO3 

u 

it 
a 

Ca(HC03)2 

it 

(McCoy  and  Smith,  J.  Am  Chem.  Soc.  1911, 
33.  468.) 

1  1.  H20  dissolves  2  3374  g.  CaC08  at  5° 
under  a  C02  pressure  of  2  atmos.  (Ehlert, 
Z.  Elektrochem.  1912,  18.  727.) 

Solubility  data  for  calcite  in  H2O  contain- 
ing CO2,  with  and  without  the  presence  of 
salts  are  given  by  Seyler  and  Lloyd  (Chem. 
Soc  1909,95.346.) 

A  critical  analysis  and  recalculation  of  re- 
sults of  Schloesing  and  others  is  given  by 
Johnston  (J.  Am.  Chem.  Soc.  1915,  37.  2001). 

CaC03  is  not  dissolved  by  CO2  and  H20  in 
presence  of  MgC03.  (Leather  and  Sen,  C.  A. 
1915.  181.) 

1  1.  of  1/10-normal  NaCl+Aq  dissolves 
0.3320  g.  CaH2(C03)2  at  15°.  (Treadwell 
and  Reuter,  Z.  anorg.  1898,  17.  193.) 


Solubility  of  CaH2(C03)2  in  NaCl+Aq  sat, 
with  carbonic  acid  at  15°,  containing  5  g, 
NaCl  per  1.  of  NaCl+Aq. 


(Cameron  and  Seidell,  J.  phys.  Chem.  1902, 
6.  51.) 

Solubility  in  various  salts +Aq  under  a  C02 
pressure  of  2  atmos.  at  5°. 


%  carbonic 
acid  in  gas 
at  0°  and 
760  mm. 

mm.Hg  = 
partial 
pressure 

ing. 
freeCOs 

CaHT(?)03)2 
in  100  cc.  of 
the  solution 

nag. 
Ca 

16.95 

128  8 

132  5 

218.4 

53,9 

11  47 

87  2 

110  1 

214.3 

52  9 

6.07 

46.1 

23  5 

149  2 

36.8 

3  16 

24  0 

13.5 

118  3 

29.2 

0.50 

3.8 

2.7 

73.9 

18.2 

0  41 

3.4 

0  3 

49.0 

12.1 

34.9 

8,6 

33  7 

8.3 

t 

32.9 

8.1 

33.2 

8.2 

(Treadwell  and  Reuter,  Z.  anorg.  1898*  17. 
193.) 


Salt 

g  salt  per 
1000  K  H>O 

g.  CaCOs  sol 
in  1  1.  of  solvent 

H20 

2  3374 

MgCl2+6H2O 

6  08 
50  0 
86  0 
350  0 
700.0 
1150  0 
1725  0 
2300  (sat  ) 

2  3518 
3.4045 
4  0826 
3.3009 
2  7357 
2.2054 
1.7058 
1.4060 

NaCl 

27  96 
50  0 
86  0 
106  9 
175  6 
263  4 
351  2 

3  2796 
3  7399 
3.7828 
3  6900 
3  3495 
2  8107 
2,  1625  at  8° 

MgS04+7H20 

105  I 

sat. 

5  (14°) 
at  14° 

2.1768 
0  91356 

Na2S04+10H20 

137.7  (14°) 
sat.  at  14° 

1.4060 
1.9199 

(Ehlert  and  Hempel,  Z.  Elektrochem.  1912, 
18.  727.) 

Solubility  of  CaC03  in  KCl+Aq  at  25°  sat. 
with  CO2  at  atmospheric  pressure. 

%KC1 

%  CaCOu 

3.90 
7  23 
11.10 
13,82 
15.49 
18  21 
19  84 
26.00 

0  145 
0.150 
0.166 
0.165 
0  167 
0.154 
0.140 
0.126 

(Cameron  and  Robinson,  J.  phys    Chem. 
1907,  11.  579.) 
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Solubility  in  NaCl+Aq  in  contact  with  CO 
at  atmospheric  pressure  at  25° 


g.  ppr  100  g   H»O 


NaCl 


1  45 
5  69 
11  08 
15  83 
19  62 
99  89 
35  85 


CaCOj 


0  150 
0  160 
0  174 
0  172 
0  159 
0  123 
0  103 


(Cameron,  Bell  and  Robinson,  J   phys.  Ch 
1907,  11.  396.) 

Solubility  in  K2S04+Aq,  sat   with  C02  a1 
atmospheric  pressure  and  25°  temp. 


%SOi 

%  CaO 

0  69 
1  37 
1  67 
2.18 
2.99 

0  69 
0  69 
0  47* 
0  30* 
0  24* 

*  Solid  phase,  CaSO4,  K2S04. 

(Cameron  and  Robinson.) 

Solubility  in  Na£04+Aq  at  24°  i 
brmm  with  air. 


equih- 


Total  Ca  calc 
asCa(HCO3)2. 
Grams  per  liter 

Ca  actually 
dissolved  as 
Ca(HCOs^ 
Grams  per  liter 

Na2S04 
Grams  per  liter 

0  0925 

0  0925 

0  000 

0  1488 

0  1488 

2  800 

0  1729 

0  1729  + 

5  235 

0  2330 

0  2210 

11  730 

0  3240 

0  3020 

36  860 

0  3960 

0  3440 

74  010 

0  4580 

0  3660 

116.100 

0  5630 

0  3940 

184  200 

0  5910 

0  4060 

213.700 

0,6650 

0  4300 

255  900 

(Cameron  and  Seidell,  J.  phys.  Chem.  1902. 
.       6. 53.) 


Data  are  also  given  for  solubility  of  CaC03 
in  NaCl+Na2S04+Aq,  and  CaC08-f  CaS04 
in  NaCl+Na2S04+Aq.  (Cameron,  Bell  and 
Robinson.) 

Calcium  copper  uranium  carbonate.  CaC03l 

3CuCOs,  4U(C03)2+24H20. 
Sol.  in  acids. 


Calcium  lead  carbonate,  zCaC03, 2/PbC03. 
Min.  Plumbocaltite. 


Calcium  magnesium  carbonate,   CaC03, 
MgC03. 

Mm.  Dolomite.  1  1.  H20  sat.  with  C02  at 
18°  and  750  mm  dissolves  0.31  g.  dolomite. 
(Cossa,  B.  2.  697.) 

Not  obtained  by  evaporating  solution,  but 
can  be  crystallized  from  C02+Aq  between 
100°  and  200°  (Hoppe-Seyler.) 

Dolomite  is  dissolved  by  C02  and  H20, 
but  solution  is  prevented  partially  by  CaC03, 
and  wholly  by  MgC03.  (Leather  and  Sen, 
C  A.  1916.  181.) 

Insol.  in  cold  dil.  acids  (Dolomieu,  J. 
Phys.  39.  1.) 

Insol.  in  cold  acetic  acid.    (Forchhammer.) 

Calcium  potassium  carbonate,  CaK2(C03)j. 

Decornp.  by  H20.  (Reynolds,  Chem  Soc. 
1898,  73.  265;  Butschh,  C  A.  1907,  2223) 

2CaC03, 3K2C03  +6H20     (Butschli ) f 

Calcium  sodium  carbonate,  CaNa2(C03)2. 
Anhydrous.    Decomp.  by  H20. 
+2H20.    (Butschli,  C.  A.  1907.  2223.) 
+5H20.    Mm    Gaylussite     Sparingly  sol. 

in  H2O. 

Calcium  uranyl  carbonate,  CaC03,  U02C03-f- 
20H20. 

Min  Liebigite.    Sol  in  HCl+Aq. 

-fzH20.  Decomp.  by  H20.  (Blinkoff, 
Dissert  1900.) 

2CaO,  4U03,  3C02+24H20  Decomp.  by 
H20  (Blinkoff,  Dissert  1900.) 

Calcium  carbonate  chloride,  CaC03,  CaCl2+ 

6H20. 

Sol.  in  H20  with  immediate  decomp. 
(Fritzsche,  J.  pr.  83.  213.) 

Cerous  carbonate,  Ce2(C03)34-5,  and  9H20. 
Insol.  in  H20,  and  solution  of  C02  in  H20. 

(Vauquelin.) 

Somewhat  sol.  in  (NH4)  aCOs + Aq    ( Jolin.) 
Insol.  in  neutral  salt  solutions  and  neutral 

alkali  carbonates +Aq;  easily  sol.  m  S02-f 

Aq     (Berthier,  A.  ch.  (3)  7.  77.) 

Ceric  carbonate,  Ce(C03)2+JiH20. 
Precipitate.    (Hisinger,  A.  ch.  94.  108.) 
Insol    in  H20.     Sol.  in  slight  traces  in 

Na2C03+Aq;  si.  sol.  in  NaHC03-hAq,  and 

in  (NH4)2C03+Aq,    (Rose.) 

Cerous  lanthanum  carbonate  fluoride. 

Min  Batnoestie,  Hamartite,  Hydrofluocerite. 
Slowly  decomp  by  HCl-f-Aq,  easily  by 
32S04. 

Cerous  potassium  carbonate,  Ce2(C08)3, 
K2C03+3H20. 

Ppt.    (Jolin.) 

Ce2(C03)3,  K2C03+12H2O.   Ppt. 

Sol.  in  30%  K2C03+Aq.  (Meyer,  Z. 
anorg.  1904,  41.  103.) 
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Perceric  potassium  carbonate,  Ce->03(CO3)3. 

4K2C03-H2H20. 

Crystalline.  SI  sol  m  H2O  containing 
K2C03;  sol  in  dil.  H2S04  with  decomp. 
(Job,  C.  R  1899,  128.  1098) 

Cerous    sodium    carbonate,    Ce2(C03)3, 
2Na2CO3+2H20. 

Ppt.    (Jolin.) 

2Ce2(C08)3,  3Na2C03+24H2On  Ppt 
Easily  decomp.  (Meyer,  Z.  anorg  1904,  41. 
103) 

Chromous  carbonate,  CrCO3. 

Sol  in  much  H20;  si.  sol.  m  KHCO3+Aq. 
(Moberg,  J.  pr.  44.  328;  Moissan,  A.  ch.  (5) 
21.  199  ) 

Chromic  carbonate,  basic,  Cr2O3,  2CO2. 

Precipitate.  (Parkmann,  Sill.  Am  J.  (2) 
34.  321.) 

Cr203.  CO2+4H2O.  Insol.  in  H2O;  sol  in 
acids;  when  freshly  pptd  is  sol.  in  K2C03,  or 
(NH4)2C03+Aq,  and  still  more  sol  in  KOH 
-hAq.  (Meissner.) 

Insol.  in  ethyl  acetate  (Naumann,  B. 
1910,  43.  314);  methyl  acetate.  (Naumann, 

B.  1909,  42.  3790  ) 

2Cr203,  CO2+6H20.  Precipitate  (Lang- 
lois,  A.  ch  (3)48.502) 

Chromous  potassium  carbonate, 

CrC03,  K2C03+1HH20. 
Sol  in  H20  when  freshly  prepared;  slowly 
polymerizes;  stable  in  dry  air,  decomp    in 
moist  air;  sol.  in  acids  with  decomp     (Bauge1, 

C.  R.  1898,  126.  1568.) 

Chromous  sodium  carbonate,  CrNa2(CO3)2  + 
H20. 

Decomp.  when  heated.  In  Aq.  solution, 
passes  into  the  hydrate  containing  10  mols 
H20.  (Bauge,  C.  R.  1897,  126.  1179.) 

+10  H2O.  Very  sol.  in  cold  H2O;  Aq.  solu- 
tion decomp.  below  100° -effloresces  in  the  air; 
sol.  in  HCl+Aq  and  H2S04+Aq.  (Bauge", 
C.  R.  1897,  126.  1178.) 

Cobaltous  carbonate,  basic,  5CoO,  2C02+ 
4H20. 

Insol.  in  H20;  sol.  in  (NH4)2S04, 
(NH4)2C03,  NHJSTOs,  and  NH4Cl+Aq. 

Sol.  m  cold  NH4NO3,  and  NH4Cl+Aq. 
(Brett,  1837.) 

Sol.  in  C02+Aq,  and  acid  alkali  carbonates 
+Aq,  from  which  it  is  pptd.  on  boiling. 
Very  si.  sol.  in  cone.  Na2CO8,  or  K2C03+Aq; 
largely  sol  in  (NH4)2COs+Aq,  and  partly  sol. 
inNH4OH+Aq.  (BerzeUus.) 

Not  pptd.  from  solutions  containing  Na 
citrate.  (Spiller.) 

4CoO,  C02+4H2O.    Ppt.    (Beetz.) 

+3H2(X    (Meigen,-C.  C.  1906, 1.  1363.) 


Cobaltous  carbonate,  basic,  3GoO,  COj-f- 
2H20. 

(Meigen,  C  C.  1905,  I   1363.) 

3H2O.    (Rose,  Pogg.  84.  551.) 

3CoO,  2CO2+4H2O.  (Bratin,  Z  anal.  6. 
76.) 

2CoO,  CO2+3J^H2O.  Converted  into 
5CoO,  2CO2+4H20  by  H20  (Beetz  ) 

Cobaltous  carbonate,  CoC03. 

Anhydrous.  Not  attacked  by  cold  cone. 
HC1,  or  HNO3-f  Aq  (Senarmont,  A.  ch  (3) 
30.  129  ) 

Insol.  in  liquid  NH3  (Gore.  Am  Ch  J. 
1898,  20.  827.) 

Min.  Sphwocobaltite.  SI.  attacked  by  cold 
HN03,  or  HCl+Aq 

-P/sHsO  Sol.  in  acids.  (Deville,A  ch  (3) 
33.  95  ) 

+6H20.    (Deville) 

Decomp  by  H2O  with  formation  of  a  basic 
carbonate.  (Berzehus ) 

Cobaltous  potassium  carbonate,  CoC03, 
K2C03-h4H20. 

Decomp.  bv  H20  (Deville,  A.  ch.  (3)  33. 
90.) 

Ppt.  Decomp.  by  H20.  (Reynolds,  Chem. 
Soc.  1898,  73.  264  ) 

CoC03,  KHCOe+4H20.  Decomp  by 
H2O.  (Deville.) 

Cobaltous  sodium  carbonate,  CoCO3,  Na2C03 

+4H20,  and  10H20. 

Decomp  by  H20.  (Deville,  A  ch,  (3)  33. 
75.) 

Cupric  carbonate,  basic. 

The  compounds  produced  by  pptn  of 
copper  solutions  by  carbonates  are  unstable 
and  possess  varying  solubilities  in  solutions 
of  C02.  On  treatment  with  solutions  of  CO*, 
these  substances  pass  over  into  an  apparently 
stable  compound  possessing  a  definite  solu- 
bility in  solutions  of  C02  of  definite  concen- 
tration, which  solubility  increases  with  the 
concentration  of  C(>2.  Solubility  of  this 
compound  in  various  salts +Aq  is  recorded. 
(Free.  J.  Am.  Chem.  Soc.  1908,  30.  1374.) 

8CuO,  CO2+5H20.  (Deville,  A.  ch.  (3) 
33.  75.) 

6CuO,  C02.    (Field,  Chem.  Soc.  14.  70.) 

3CuO,  C02+2H20.  (Favre,  A.  ch.  (3)  10. 
119.) 

5CuO,  2C02+6H20.    (Struve.) 

2CuO,  C02-hH20.  Insol.  in  H20;  easily 
sol.  in  acids,  even  H2SOs+Aq;  si.  sol.  in 
H2C03-f  Aq,  30,720  pts.  of  the  solution  con- 
taining 1  pt.  CuO.  (Jahn.)  Sol.  in  4690  pts. 
H2CO8+Aq  sat.  at  4-6  atmos.  pressure. 
(Wagner.)  Sol.  in  3833  pts.  sat.  H2C03+Aq. 
(Lassaigne,  J.  ch.  med.  4.  312.)  ^ 

Sol.  in  NH4  salts4-Aq.  Partially  sol.  in 
Na2CO3,  or  K2C08+Aq,  and  more  sol.  in 


188 


CABBONATE,  COPPER  POTASSIUM,  BASIC 


NaHC03,  or  KHC03+Aq;  sol  in  (NH4)2C03 
+Aq  (Favre,  A.  ch  (3)  10.  18.) 

Less  sol  in  (NH4)oC034-Aq  than  CuO  in 
NH4OH+Aq.  (Thomson,  1831.)  Sol  in 
KCN+Aq  (Berzelius.)  Sol.  in  NH4C1,  or 
NH4N9s+Aq.  (Brett) 

Sol.  in  ferric  salts  with  pptn.  of  Fe20eH6. 

Insol  in  hq.  NH3.  (Franklin  and  Kraus, 
Am.  Ch,  J.  1898,  20.  827 ) 

Insol  in  methyl  aoefcate  (Naumann,  B. 
1909,  42.  3790);  ethvl  acetate.  (Naumann, 
B.  1910,  43.  314  )  " 

Insol.  m  acetone  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  ethyl  amine  carbonate +Aq. 
(Wurtz.) 

Sol.  in  cane  sugar H-Aq.  (Peschier,  Repert. 
1820,  6.  85 ) 

Not  pptd.  from  solutions  containing  sodium 
citrate.  (Spiller ) 

Insol.  in  pyridine.  (Schroeder,  Dissert. 
1901.) 

Min.  Malachite.  Sol.  in  acids,  and  NH4OE 
+Aq. 

+2H20.    (Favre.) 

8CuO,  5C02+7H20.  (Grdger,  Z.  anorg. 
1900,  24.  137.) 

3CuO,  2CO2+H20.  Insol.  in  H20.  Sol. 
in  NH4OH+Aq,  also  in  hot  cone.  NaHC03-f 
Aq. 

Mm.  Azuute. 

Copper  potassium  carbonate,  basic,  SCuO, 
2K2C03j  7C02+17H20. 

Ppt  ;  decomp.  by  H20.  (Groger,  B.  1901, 
34,  430.) 

Mixture.  (Wood  and  Jones,  C.  A.  1907. 
2667). 

5CuO,  4C02j  K2COS+10H2O.  Decomp. 
by  H20.  (Deville^A.  ch.  (3)  33.  102). 

Cupric  potassium  carbonate,  CuC08,  K2C03. 

Decomp.  by  HjO.  (Wood  and  Jones,  C.  A. 
1907.2667.) 

+H20.    (Wood  and  Jones.) 

+4E20.  Decomp.  by  H20.  (Reynolds, 
Chem.  Soc.  1898,  73.  263.) 

Could  not  be  obtained.   (Wood  and  Jones.) 

2CuC03,  K2C03  +4H2O.  Decomp.  by  H20. 
(Wood  and  Jones.) 

Cupric  sodium  carbonate,  CuCOs,  Na2CO3. 
Not  ciecomp.  by  cold  H20.    (Debray,  C.  R. 
49.  218 ) 
*+3H20. 

Cupric  zinc  carbonate,  2CuO,  3ZnO,  2C02+ 

3H20,  or  3CuO,  9ZnO,  4C02+8H2O. 
Min.  Aurichalctie.  Easily  sol.  in  HCl+Aq. 

Cupric  carbonate  ammonia  (cuprammonium 

carbonate),  CuC08,  2NHS, 
Decomp.  by  H20»    Insol,  in  alcohol  and 
ether.    Sol.  in  (NH^COa+Aq,    (Favre,  A. 
ch.  (3)  10.  116.) 


Didymium  carbonate,  Di2(COj)8-hH2O,  or 
6H2O 

Insol.  in  H2O,  Only  traces  dissolve  in  CO2 
+ Aq .  Insol.  in  solutions  of  alkali  carbonates 
or  bicarbonates-fAq  (Marignac,  A.  ch  (3) 
38.  166  )  Very  si.  -sol.  in  cone  NH4Cl+Aq. 
(Rose.) 

Insol.  in  acetone.  (Naumann,  B  1904,  37. 
4329.) 

-f  8H2O     (Cleve,  Bull.  Soc.  (2)  43.  363.) 


Didymium  potassium  carbonate,  Di2(C03)a, 
K2CO3-f4H20. 

Insol.  in  H2O.  (Cleve,  Bull  Soc  (2)  43. 
363.) 

+  12H20  '(Cleve.) 


Didymium  sodium   carbonate,   2Di2(C03)3, 

3Na2C03+9H20 
Ppt.    (Cleve) 
Di2(C03)3,2Na2C08H-8H20.  Ppt.  (Cleve.) 


Dysprosium  carbonate,  Dy2(C03)3+4H20. 

Insol.  in  H20.     (Jantsch,   B.   1911,   44. 
1277.) 

Erbium  carbonate,  Er2O3,  2C02-|-2H20. 
Insol.  in  HaO.    (Hoglund.) 

Erbium    sodium    carbonate,    Er^(C03)3, 

5Na2C03+36H2O. 
Efflorescent.    Decomp.  by  HsO. 

Gadolinium  carbonate,  basic,  Gd(OH)C03-}- 

H20. 
Ppt.    (Benedicks,  Z.  anorg,  1900,  22.  417.) 


Ghicinum  carbonate,  basic,  3G10,  C02;  4G10, 

C02;  5G1O,  C02+5H20,  etc. 
Not  perceptibly  sol.  in  H2O  or  H2C03-f  Aq. 
Decomp.  bvboilmg  H2O.  Easily  sol.  in  acids. 
Sol.  in  NH4  salts,  and  KOH,  or  NaOH+Aq. 
Sol  in  alkali  carbonates,  especiallv 
(NH4)2C03-fAq.  (Vauquelin.)  81.  sol.  m 
K2CO,+Aq.  When  solution  in  (NH^ 


is  boiled,  a  more  basic  carbonate  is  pptd. 
(Rose.) 


Glucinum  carbonate,  G!COs-f-4H2O. 

EflBlorescent.  Sol.in278pts.H20.  (Klatzo, 
J.pr.  106.242.) 

Insol.  in  liquid  NH8,  (Grore,  Am*  Ch.  J. 
1898,  20.  828.) 

No  definite  carbonate  of  glucinum  exists. 
(Cameron,  J.  phys.  Chem.  1908, 12. 572.) 
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Glucinum    potassium    carbonate,    3G1C03, 

Easily  sol.  in  H2O,  but  decomp.  by  boiling. 
(Debray.)  Less  easily  sol.  in  alcohol. 

Indium  carbonate,  In2(CO3)3. 

Ppt.  Insol  in  K2CO3,  or  Na2CO3+Aq. 
Sol  in  (NH4)2CO34-Aq.  (Winkler,  J.  pr. 
94.  1.) 

Iron  (ferric)  carbonate,  basic. 


100  pts.  H2C03-fAq  dissolve  0.72  pt. 
FeC03.  (Wagner.) 

FeC03  dissolves  in  1381  pts.  H20  saturated 
with  C02,  under  a  pressure  of  4-6  atmos- 
pheres. (Wagner,  J.  B  1867.  135.) 

1  1  H2O  dissolves  6.1907  g  FeCOs  (pure) 
under  a  CO*  pressure  of  2  atmos  (Ehlert, 
Z  Elektrochem.  1912,  18.  728.) 


Solubility  in  various  salts-f  Aq  in  presence  of 
CO2  under  pressure  of  2  atmos 


9Fe203,   CO2+12H20.     (Wallace,   Chem 
Gaz.  1858.  410  ) 
3Fe203,  C02+4H20,  and  8H20     (Barrat, 
C.N.I.  110.) 
+6H20.    (Wallace) 
2Fe203,  C02+1^H2O      (Rother,  Pharm. 
J  Trans.  (3)  4.  576  ) 
Fe2O8,  CO2.    (Parkmann,  Sill  Am.  J.  (2) 
34.  321  ) 
These  and  other  similar  basic  salts  are  ppts., 
easily  decomp.  on  standing  into  Fe206H6. 

Iron  (ferrous)  carbonate,  FeCO8. 
Insol.  in  H20 
Sol  in  acids,  even  in  H2C03-j-Aq. 
See  Carbonate,  ferrous  hydrogen 
Min  Sidente,  Spathic  ore.    SI.  attacked  by 
dil.  acids.   Sol  in  H2CO8+Aq  under  pressure. 
Insol  in  NH4C1,  or  NH4N08  +Aq.    (Brett.) 
+H20.    SI.  sol.  in  H2O;  easily  sol.  in  acids; 
sol.  inH2CO8+Aq. 
Sol.  in  NH4C1  +  Aq  .   Sol.  in  ferric  salts  +  Aq 
with  evolution  of  CO2  and  pptn.  of  Fe2OeH6. 
Soluble  in  an  aqueous  solution  of  cane  sugar. 

Solubility  in  salts  -fAq  free  from  C02. 

Salt 

With  CO  2  of  2  atmos  pressure 

g  salt  per  1000 

1  1  of  solvent 
dissolves 
g.  FeCOj 

H2O 

6  1907 

NaCl 

50 
106  9 
175  6 
263  4 
351  2 

- 

MgCl2-f 
6H20 

86  9 
700  0 
1150  0 
1437  5 
1725  0 
2300  0 

5  8403 
4.5553 
4  4587 
4  6934 
5  3975 
9  0524 

Na2S04 
+10H2O 

137  7 
sat  at  +14° 

7  §428 
9  5780 

MgS04-h 
7H20 

105  3 

sat.  at  +18° 

6  2423 
7.3922 

(Ehlert,  Z.  Elektrochem.  1912,  18.  728.) 

A  bicarbonate  of  ferrous  iron  is  not  formed 
under  pressures  of  CO  2  up  to  5  atmospheres 
at  0°.    (Cameron,  J.  phys.  Chem,  1908,  12. 
571.) 

Iron  (ferrous)  magnesium  carbonate,  FeC03, 
MgC03. 
Min.  Pisiomesite. 
FeCO3,  2MgC08.    Min.  Mesitite. 

Iron  (ferrous)  potassium  carbonate, 
FeK2(C08)2+4H20, 
Ppt.  Decomp.  by  H20    (Reynolds,  Chem. 
Soc,  1898,  73.  265.) 

Salt 

g  salt  per  1000 
g  HzO 

1  1.  of  solvent 
dissolves 
g.  PeCOa 

NaCl 

351  2 

0.35042 

MgCl2+ 
6H2O 

2300  0 

4  2049 

-flOHsO 

137  7 
sat.  at  +14° 

0  70085 
0  93444 

MgS04+ 
7H20 

105  3 

sat.  at  +18° 

1  4667 
2.9334 

(Ehlert,  Z.  Elektrochem.  1912,  18.  728.) 

Iron  (ferrous)  hydrogen  carbonate, 
FeH2(C08)2(?). 

Known  only  in  aqueous  solution. 

By  conducting  C02  at  ordinary  pressure 
through  H20,  in  which  ^e  is  suspended,  a  solu- 
tion containing  9.1  pts.  FeOO8  to  10.000  pts. 
H20  is  obtained,  (v.  Hauer,  J.  pr.  81.  391 ) 


Lanthanum    carbonate,    La2(C08)8+H20, 
3H20,  and  8H20. 

Insol.  in  H20.    C02-j-Aq  dissolves  traces, 
Insol.  in  (NH4)2C08+Aq. 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329.) 

Min.  Lanihanite. 
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Lanthanum  potassium  carbonate)  La2(COo)3, 

K2C03-H2H20. 

So],  in  30%  K2CO3-|-Aq.  (Meyer,  Z 
anorg,  1904,  41.  101.) 

Lanthanum  sodium  carbonate,  2La2(C03)3, 

3Na2CO3-j-20H20(?). 

Ppt  Easily  decomp  (Meyer ,  Z.  anorg 
1904,  41.  102 ) 

Lead  carbonate,  basic,  2PbCO3,  Pb02H2; 
5PbC03,  3Pb02H2;  3PbCO8;  PbO2H2; 
5PbC03,  PbO2H2. 

Whvt°  Le-d  Insol.  in  H20.  Nearly  msol 
in  H2C03-r-Aq,  even  under  pressure  Sol  in 
dil ,  msol.  in  cone.  KOH+Aa.  Insol.  in 
normal,  or  acid  alkali  carbonates  -f-  Aa  (B  ott- 
ger.) 

Sol  in  cold  dil.  NH4Cl+Aq.    (Brett ) 

PbCO3,  Pb02H2.  Very  si.  sol.  m  H20. 
(Yorke.) 

2PbC03,  Pb02H2. 

Solubility  is  less  than  0  0002  rmUimol  Pb 
in  1  liter  H20  at  18°  (Pleissner,  C.  C.  1907, 

11.  1056.) 

When  not  exposed  to  air,  sol  in  32,000 
pts  (NH4)2S04-f-Aq  (0.2  g.  per  1);  26,000 
pts.  KNOs-fAq  (0.2  g  per  L);  23,000  pts. 
CaCU+Aq  (0.2  g  per  L);  4600  pts.  NH4NO3 
H-Aq  (0.2  g  per  L);  4300  pts  H2O  sat.  with 
CO2. 

When  exposed  to  air  in  beakers,  sol  in 
43,000  pts.  (NH4)2S04+Aq  (0.2  g  per  L), 
43,000  pts.  KN03+Aq  (0.2  g  per  1 );  26,000 
pts.  CaCl24-Aq  (0.2  g.  per  L);  26,000  pts. 
NH4NO3+Aq  (02  g  per  1);  4300  pts.  H20 
sat  with  C02  (02  g  per  L).  (Muir,  Chem. 
Soc  31.664.) 

Insol  in  methyl  acetate  (Naumann,  B, 
1909,  42.  3790.) 

3PbOJ4PbC03-h2H2O.  Ppt.  (Stromholm, 
Z.  anorg.  1904,  38.  446.) 

Lead  carbonate,  PbC03. 

Sol.  in  50,551  pts  H20  at  ordinary  temp. 

Sol.  in  23,450  pts.  H20  with  little  ammo- 
nium  acetate,  carbonate,  and  free  ammonia, 
.and  in  somewhat  less  H2O,  containing  much 
ammonium  nitrate  with  carbonate  and  free 
ammonia  (Freseruus,  A.  59.  124.) 

Calculated  from  electrical  conductivity  of 
PbC03+Aq,  1  1.  H2O  dissolves  3  rag.  PbCO8 
at  10°.  (Kohlrausch  and  Rose,  Z  phys  Ch 

12.  241 ) 

Solubility  is  0.0002  millimol  Pb  in  1  liter 
H2O  at  18°  (Pleissner,  C.  C.  1907,  II  1056.) 

SI  sol  in  H20.  1.5  x  10-3  g  are  contained 
in  1  1.  of  sat.  solution  at  20°.  (BSttger,  Z. 
phys.  Ch.  1903,  46.  604.) 

Easily  sol  m  acids,  even  HC2Hs02;  but  not 
decomp.  by  cone.  HNOa-fAq  on  account  of 
insolubility  of  Pb(N03)2  in  HNOa+Aq.  In- 
sol,  in  a  mixture  of  1  pt.  H2SO4  and  6  j>ts. 
absolute  alcohol,  or  in  an  alcoholic  solution 
of  racemic  or  tartanc  acids. 


Insol.  in  H2C03+Aq  (Jahn,  A.  28.  117.) 
Very  si.  sol  m  H2C08+Aq,  but  solution  is 
prevented  by  traces  of  various  salts  (Tun- 
nerman.)  Sol.  in  7144  pts,  sat.  H2C03+Aq 
(Lassaigne,  J.  ch  m£d.  4. 312  )  H^O  sat.  with 
C02  under  4-6  atmos  pressure  dissolves  only 
traces  of.Pb;  1000  pts.  of  solution  containing 
0.5  pt.  PbC03  (Wagner,  Z.  anal  6.  167  ) 

Solubility  of  PbCO3  in  H2CO3+Aq  at  18°. 


mg  per  1 


C08 


0 

2  8 
5  4 

14  4 

26 

43  5 
106 


PbCO, 


1  75 

6 

7 

8  2 

9  9 
10  9 
15  4 


(Pleissner,  C.  C.  1907,  II.  1056.) 

Sol.  in  NH4C2H3O2+Aq,  and  NH4Cl-f-Aq. 
(Weppen,  1837  )  Sol.  in  KOH+Aq;  not  ab- 
solutely insol  at  ord  temp  in  an  excess  of 
K2C033  or  Na2C03-f  Aq,  and  still  more  sol.  at 
100°:  but  absolutely  insol.  m  NaHC03, 
KHCO3,  or(NH4)2C03-hAq  (Rose)  Insol. 
in  NH4OH+Aq;  sol.  m  KOH  or  NaOH+Aq; 
decomp.  by  boiling  Ca(N03)2+Aq.  (Berze- 
hus  ) 

SI  decomp  (Persoz),  not  at  all  decomp. 
(Malaguti)  by  alkali  sulphates  +A$. 

Partially  decomp  by  boiling  with  K2S04, 
Na2S04,  (NH4)2S04;  CaS04,  MgS04; 
Na2HP64,  NaNH4HP04,  K2S03,  Na2S03, 
(NH4)2SO3,  NaaHPOs,  Na2B407,  K3As04, 
Na3As04,  K2C204)  Na2C204,  NaF,  and 
K2CrO4+Aq.  With  the  NH4  salts,  the 
decomp.  is  complete  (Dulong,  A.  ch.  82. 
290.) 

Easily  sol.  in  hot  NH4Cl+Aq.     (Brett; 

When  1  mol.  PbC03  is  boiled  with  1  mol. 
K2C2O4,  15%  of  the  PbC03  is  decomp.;  with 
1  mol.  K2CO3,  93.28%  is  decomp.  (Mala- 
guti ) 

Not  decomp.  by  K2S04+Aq.  (Rose.) 

Insol  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Sol.  in  an  aqueous  solution  of  acetates. 
(Mercer,  1844.) 

Insol  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 

Min.  Cerussite. 


Lead  sodium  carbonate,  4PbCOs, 
Insol.  in  H20.    (Berzelius,  Pogg.  47.  199.) 

Lead  carbonate  bromide,  PbCOS;  PbBr2. 
Insol.  in  H20.    (Storer's  Diet.) 
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Lead  carbonate  chloride,  PbCO3,  PbCl2. 

Insol  m  H20     (Miller,  Chem   Soc   (2)  8. 
37) 

Mm  Pho^gemte     Easily  sol.  in  acids. 

Lead  carbonate  iodide,  PbC03,  PbI2 
Insol  m  H2O.    (Poggiale  ) 

Lead  carbonate  sulphate,  PbCO3,  PbSO4 
Mm   Lanarkite.    Sol   in  HNO3+Aq  with 

residue  of  PbS04. 

3PbCO3,   PbSO4       Mm.   LeadhilWe      As 

above. 


Lithium  carbonate,  Li2C03 

100  pts.  H2O  dissolve  1  pt  Li2C03  (Vau- 
quelm,  A.  ch.  7.  284  ) 

100  pts.  H20  at  13°  dissolve  0769  pt. 
Li2C03;  at  102°,  0  778  pt  Li2CO3  (Kremers, 
Pogg.  99.  48.) 

100  pts  H20,  cold  or  hot,  dissolve  1.2  pts. 
Li2C03  (Troost,  A.  ch.  (3)  51.  103  ) 

100  pts  H20  dissolve  1  4787  pts.  at  15°, 
0.7162  pt.  at  100°.  (Draper,  C.  N.  55.  169.) 

100  pts.  H20  dissolve  pts.  Li2CO3  at  t°. 


t° 

Pts  LiaCCh 

t° 

Pts  LiaCOa 

0 
10 
20 
50 

1  539 
1  406 
1  329 
1  181 

75 
100 
102 

0  866 
0  728 
0  796 

0  796  pt  is  dissolved  at  102°  in  less  than 
l/i  hour,  and  0.955  in  1  hour.  (Beketow.  J 
russ  Soc  1884.  591.) 

Sat  solution  at  15°  has  sp.  gr.  1.014,  and 
contains  1  g.  Li2C03  to  70  g.  H20,  while  solu- 
tion sat  at  0°  has  sp  gr.  1  0168  and  contains 
1  g.  Li2COs  in  64  6  g.  H20.  By  long  spon- 
taneous evaporation  at  15°  a  solution  can 


be  obtained  of  1.0278  sp.  gr  containing  1  g 
Li2COs  in  45  57  g  H2O.  (Fluckiger,  Arch. 
Pharm.  (3)  25.  549.) 


By  boiling  for  an  instant  with  HsO  a  solu- 
tion is  obtained,  which  has  sp.  gr.  1.0074  and 
contains  1  g.  Li2C03  to  139  g.  H20.  (Flucki- 
ger, Arch.  Pharm  (3)  26.  543  ) 

0.1687  mol  is  sol.  in  1 1  H20  at  25°.  (Roth- 
mund,  Z.  phys.  Ch  1909,  69.  531.) 

Sat.  Li2C03+Aq  contains  at: 

95°  75° 

0  723         0  833%  by  wt.  Li2C03. 

(Tschugaeff,  Z,  anorg.  1914,  86. 159.) 

Sat  solution  boils  at  102°.    (Kremers.) 
More  sol.  in  C02+Aq  than  in  H20.    100 


pts.  sat.  COo+Aq  dissolve  5  25  pts  Li2C03. 
(Troost.)    See  LiHCO3      ' 
Sol  in  NH4  salts  -f  Aq 

Solubility  m  salts -f-Aq  at  25° 

C  =  concentration   of   salt  solution  m  g- 
equiv  per  1 
S  -solubility  of  Li2C03  in  g  -equiv  per  1. 


Salt 

c 

S 

KN03 

0  25 
0  50 
0  75 
1  00 
1  50 
2  00 

0  3647 
0  3688 
0  3676 
0  3656 
0  3490 
0  3268 

KC1 

0  10 
0  25 
0  50 
0  75 
1  00 
1  50 
2  00 

0  3553 
0  3590 
0  3782 
0  3832 
0  3835 
0  3731 
0  3558 

NaCl 

0  10 
0  25 
0  50 
0  75 
1  00 
1  50 
2  00 

0  3569 
0  3691 
0  3867 
0  3956 
0  3946 
0  3901 
03776 

K2S04 

0  25 
0  50 
1  00 

0  4028 
0  4356 
0  4860 

2 

Na2SO4 

0  50 
1  00 
2  00 

0  4411 
0  4926 
0  5534 

2 

NH4C1 

0  10 
0  25 
0  50 
0  75 
1  00 
1  50 
2  00 
4  00 

0  3902 
0  4677 
0  5659 
0  6270 
0  6810 
0  7463 
0  7739 
0  7881 

(NH4)2S04 

0  25 
0  50 
1  00 
1  50 
2  00 

0  5059 
0  7863 
0  9804 
1  109 
1  174 

2 

KC1O3 

0.1 
02 
0  4 

0  3500 
0  3570 
0  3616 

(Geffcken,  Z.  anorg.  1905,  43.  198.) 


Insol.  in  liquid  NH3. 
J.  1898,  20.  828.) 


(Franklin,  Am.  Ch. 


192 


CARBONATE,  LITHIUM  HYDROGEN 


Solubility  in  organic  compels.  +  Aq  at  25°. 
Solubility  in  H20  at  25°  =0.1687  mols.  litre. 

Solubility  in  organic  compds  +Aq 
at  25°—  Continued 

Organic  compd 

Normality  of 
the  solution 

Mol  LuCOs 
sol  in  1  1 

Organic  compd 

Normality  of 
the  solution 

Mol  LiaCO3 
sol    m  1  1 

Methyl  alcohol 

0  250 
0  5 
1  0 

0  1604 
0  1529 
0.1394 

Thio-urea 

0  125 
0  250 
0  5 
1  0 

0  1667 
0  1643 
0  1600 
0  1523 

Ethyl  alcohol 

0  125 
0250 
0  5 
1  0 

0  1614 
0  1555 
0  1417 
0  1203 

Dimethyl-pyrone 

0.125 
0  250 
0  5 
1  0 

0  1562 
0  1460 
0.1284 
0  0992 

Propyl  alcohol 

0  125 
0  250 
0  5 
1  0 

0  1604 
0.1524 
0  1380 
0.1097 

Ammonia 

0  125 
0250 
0  5 
1  0 

0.1653 
0  1630 
0  1577 
0  1466 

Tertiary  amyl 
alcohol 

0  125 
0  250 
0  5 
1  0 

0  1564 
0  1442 
0  1224 
0  0899 

Diethylamine 

0  125 
0  250 
0  5 
1  0 

0  15S9 
0  1481 
0  1283 
0  0937 

Acetone 

'     0  125 
0  250 
0  5 
1  0 

0  1600 
0  1515 
0  1366 
0  1104 

Pyridine 

0  125 
0  250 
0  5 
1  0 

0  1592 
0  1503 
0  1347 
0  1091 

Ether 

0  125 
0  250 
0  5 

0  1580 
0  1476 
0  1300 

Piperidme 

0  125 
0250 
0  5 
1  0 

0  1584 
0.1488 
0  1320 
0.1009 

Formaldehyde 

0  125 
0  250 
0  5 
1  0 

0.1668 
0  1653 
0  1606 
0  1531 

Urethane 

0  125 
0  250 
0  5 
1  0 

0  1604 
0  1525 
0  1377 
0  1113 

Glycol 

0  125 
0  250 
0  5 
1.0 

0  1660 
0  1629 
0  1565 
0  1472 

Acetamide 

0  250 
0  5 
1.0 

0  1614 
0  1520 
0.1358 

Glycerine 

0  125 
0  250 
0.5 
1.0 

0  1670 
0  1647 
0  1613 
0  1532 

Acetonitrile 

0  125 
0  250 
0  5 
1.0 

0.1618 
0  1556 
0.1429       • 
0  1178 

Mannitol 

0.125 
0  250 
0  5 

0.1705 
0  1737 
0  1778 

Mercuric  cyanide 

0  125 
0  250 

0  1697 
0.1704 

Glucose 

0.125 
0.250 
0  5 
1.0 

0.1702 
0.1728 
0  1752 
0.1778 

(Rothmund,  Z.  phys.  Ch.  1909,  69.  531.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.     (Naumann, 
B.  1904,  37.  3601.) 
Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.), 

Lithium  hydrogen  carbonate,  LiHC03. 
100  pts.  H20  dissolve  5.501  pts.  at  13°. 
Bewad,  B.  17.  406  R.) 

Sucrose 

0  125 
0250 
0.5 
1.0 

0  1693 
0  1689 
0.1661 
0  1557 

Urea 

0.125 
0  250 
0  5 
1.0 

0.1686 
0  1673 
0  1643 
0.1605 
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carbonate,  basic,  Mg8C2O7-i- 
~3E20  =3MgO,  2C02+ 3H2O  or  2MgC03, 
MgO2H2-4-2H20.  (Fritzsche,  Pogg.  37. 
310.) 

Mrgnesia  alba,  3MgC03.  Mg(OH)2+ 
4H20,  4MgC03,  Mg(OH^2+5H20,  or 
5MgC08,  2Mg(OH)24-7H2O. 

Very  si.  sol.  in  H2O.  Sol.  in  10,000  pts. 
hot  or  cold  H20.  (Bineau.) 

Sol.  in  2500  pts.  cold,  and  9000  pts.  hot 
H20.  (Fyfe.) 

Sol.  in  H20  containing  C02. 

Very  easily  sol.  hi  acids. 

Easily  sol.  in  dil.  HCl-j-Aq. 

Easily  sol.  in  NH4  sulphate,  nitrate,  or  suc- 
cinate+Aq,  also  in  (NH4)2CO3+Aq.  (Witt- 
stein.)  Sol.  in  cold  Na2C08,  K2CO8,  K2S04, 
KC1,  or  KNOs+Aq  (Longchamp);  also  in 
NH4CH-Aq,  separating  out  on  heating. 
(Vogel,  J.  pr.  7.  455.)  Slowly  sol.  in  cone. 
BaCl2,  CaCl2,  or  ZJnSO4+Aq.  (Karsten.) 

Sol.  in  MgS04-fAq.    (Dulong.) 

Sol.  in  ferric  salts  -fAq  with  evolution  of 
C02  and  pptn.  of  Fe2OeH6.  (Fuchs.) 

Sol.  hi  boiling  Co,  Ni,  Zn,  Mn,  or  Cu 
nitrates  or  chlorides +Aq. 

Min.  Hydromagnesfite,  4MgO,  3COs+ 
4H2O. 

-f  10H20.  Sol.  hi  considerable  amount  in 
H2C03+Aq  as  MgH2(C03)2+Aq.  (Engel, 
C.  R.  100.  911.) 

Magnesium  carbonate,  MgC03. 

At  hydrous.  Insol.  in  H20.  1  1.  H20  dis- 
solves' 106  mg.  MgCOs.  (Chevalet,  Z.  anal. 
8.91.)  Sol.  in  5071  j>ts.  Hap  at  15°.  (Krem- 
ers.)  MgC08  combines  with  H20  to  form 
MgC05+3H20,  and  +5H2O,  which  are  less 
sol.  in  H2O  than  anhydrous  salt.  (Engel, 
C.  R.  101.  814.) 

Very  hydroscopic.  About  20  g.  are  sol.  hi 
1 1.  H20.  (Engel,  C.  R.  1899, 129.  598.) 

0.7156  g.  are  sol.  in  1 1.  H20  at  15°. 

0.627  g.  are  sol.  in  1  1.  H2O  at  15°  with 
vapour  pressure  of  CO2  equal  to  zero. 

6.977  grams  are  sol.  in  1 1.  H2O  at  15°  with 
vapour  pressure  CO2  equal  to  1  atmos. 
(Treadwell  and  Reuter,  2.  anorg.  1898,  17* 


Total  Mg  (gram- 
atoms  per  liter) 

Mg  as  MgCOs 
Per  cent 

MgasMg(HCO3)2 
Per  cent 

0.00100 
0.00545 
0  00667 

50.00 
51.92 
53.93 

50.00 
48.08 
46.07 

Total  salts 
in  solution 
Grams  per 
liter 

MgCOs 

Mg(HCO8}2 

Grama 
per  liter 

Per  cent 

Grcms 
per  liter 

Per  cent 

0.1144 
0.6174 
0.7479 

0.0418 
02368 
0.3012 

36.5 
38  2 
40.3 

0  0726 
0.3806 
0.4467 

63.5 
61.7 
59.7 

Solubility   in   EX)     in   equilibrium  with 
Mg(HC03)2  and  CO2— Continued. 

System:  MgCO3,  Mg(ECOs)2   and  CO2   at 
30°  C. 


In  a  solution  near  the  saturation  point  and 
in  equilibrium  with  atmospheric  air  upwards 
of  50  per  cent  of  the  magnesium  is  in  the 
form  of  the  normal  carbonate.  When  the 
solution  is  brought  hi  contact  with  the  solid 
phase,  the  proportion  of  the  base  combined 
as  normal  carbonate  falls  to  about  34  per 
cent,  or  lower.  (Cameron  and  Briggs,  «L 
phys.  Chem.  1901,  5.  552-3.) 

For  solubility  in  H2C084-Aq,  see  Magne- 
sium hydrogen  carbonate. 

Scarcely  acted  upon  by  HCl-hAq.  (Senar- 
mont.) 

The  solubility  of  MgC03  in  NaCl+Aq 
when  in  contact  with  ordinary  air  increases 
with  increasing  concentration  of  NaCl  up 
to  a  jnaxmmm,  and  then  decreases.  (Cam- 
eron and  Seidell,  J.  phys.  Chem.  1903, 7. 579.) 


Solubility  of  MgCOs  in  salts  4- Aq  in  equilib* 
rium  with  an  atmosphere  free  from  C02. 

NaCl+Aq;t-23°. 


94  4  mg.  are  soL  in  1  1.  of  COa-free  water. 
(Gothe,  Ch.  Z.  1915,  39.  306.) 

Solubility   in   H20    in   equilibrium   with 
Mg(HC08)2  and  C02. 
System:  MgC08>  Mg(HCOi)*  and  C02  at 
30°  C. 

Weight  of 
liter  of 
solution 

Grams 
NaCl  per 
liter 

Grams 
MgCO* 
per  liter 

Reacting 
weights 
NaCl 
per  liter 

Reacting 
weights 
MgCOi 
per  liter 

996.92 
1016.82 
1041.09 
1070.50 
1094.53 
1142.48 
1170.14 
1199.28 

0.0 
28.0 
59.5 
106.3 
147.4 
231.1 
272.9 
331.4 

0.176 
0.418 
0.527 
0.585 
0.544 
0.460 
0.393 
0.293 

0.000 
0.482 
1.025 
1.831 
2.539 
3.981 
4.701 
5.709 

0.00210 
0.00500 
0.00630 
0.00699 
0.00650 
0.00550 
0.00470 
0.00350 

Total  Mg 
(grams  per  liter) 

Mg  as  MgCOa 
(grams  per  liter) 

Mgas 
Mg(HCO»)2 
(grams  per  liter) 

0.02410 
0.13135 
0.16087 

0.01205 
0.06820 
0.08676 

0.01205 
0.06314 
0.07411 

(Cameron  and  Seidell,  J.  phys.  Chem.  1903,  7. 
585.) 
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Solubility  of  MgC03  in  salt 
NasSOj-FAqjt 

s4-Aa 

Continued 

Solubility  in  salts  +Aq.—  Co  ntinued 

=24°. 

K.  salt  added  per  litre 

mg  MgCOi  dissolved 
per  litre 

\\«'ijr»it  of 
UUrof 
-ohition 

CJianii 
NasSOi 
j><  i  ht«*t 

Grams 
MirTOi 
pci  liter 

Uotiftingl 

\\ts 
Nil  -SO, 
per  httr 

Reacting 
\Us  MaCO 
per  hNii 

0  805  g.  Na2S04,  10H20 
1.61g. 
4  03  g. 

145  05 
162  05 
150  75 

997.52 
1021.24 
1047.60 
1080.95 
1133.85 
1157.34 
1206.03 
1223.91 
1241.99 

0.00 
25.12 
54.  7G 
95.68 
160.80 
191.90 
254.60 
278.50 
305.10 

0.216 
0  586 
0  828 
1.020 
1.230 
1.280 
1.338 
1.338 
1.388 

0.000 
0.178 
0.388 
0.678 
1.140 
1.360 
1.804 
1.973 
2.162 

0.00258 
0.00700 
0.00990 
0.01219 
0.01470 
0.01530 
0.01000 
0.01600 
0.01660 

0  53  g.  Na2C03 
I  06  g.       " 
2.65  g.       " 

98  6 
53  5 

15  7 

0  51  g.  MgCl2,  6H20 
1.02g. 
2.55  g.             " 

47  0 
39  5 
35  3 

The  solubility  of  MgCO3  in  C02-free  water 
is  increased  by  the  addition  of  NaCl,  NaNO8 
or  Na2SO4,  10H20  but  decreased  by  the  addi- 
tion of  Na2COs  or  MgCl2,  6H20. 
(Gothe,  Ch.  Z.  1915,  39.  306.) 

Insol.  in  Hquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.)                                ^      ^  j 
Insol.  in  acetone.     (Naumann,  B.   1904, 
37.  4329.)                                                   ^  , 
Insol.  in  acetone  and  in  methylal.    (Eid- 
mann,  C.  C.  1899,  II.  1014.) 
Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.    (Naumann, 
B.  19C4,  37.  3601.) 
Min.   Magnesite.      Very  %sl.   attacked  by 
warm  cone.  HCl-f-Aq.    100  pts.  H2O  dissolve 
0  0027  pt,,  calculated  as  MgO.    (Lubavin.) 
Solution  in  H20  contains  0.018  g.  Mg  and 
0.065  g.  C02  per  1.  at  20°.    (Wefls,  J..  Am. 
Chem.  Soc.  1915,  37.  1705.) 
Solution  in  H20  containing  27.2  g.  NaCl 
per  1.  contains  0  028  g.  Mg  and  0.086  g.  CO2 
per  1.  at  20°.     (Wells,  J.  Am.  Chem.  Soc. 
1915,37.  1705.) 
+H20. 
+2H20.    Decomp.  by  suspension  in  H20 
into  basic  salt.    (Engel,  C.  R.  100.  911.) 
+3H20.    Small  quantities  of  this  salt  are 
wholly  dissolved  by  much  H20.    (Bineau.) 
The  solution  contains  in  100  pts.  at— 

0°      6.5°      8°  **  16°  P" 
0.15  0.153  0.155T  0.179  pts.  MgC03-f-3B2O. 

(Norgaard,  1850.) 

Decomp.  by  boiling  H20  into  a  basic  insol. 
salt  and  C02.    100  pts.  H20  dissolve  0.1518 
pt.  at  19°.    (Fritzsche,  Pogg.  37.  304.) 
Sol,  in  48  pts.  H20,  and  decomp.  by  large 
amt.    (Fourcroy.) 
100  pts.  H20  dissolve  0.1518  pt.  at  19°,  or 
sol.  in  658  pts.  H20  at  19°.    (Beckurts,  J.  B. 
1881.  212.) 
100  pts.  H2O  dissolve  C.0812  pt.,  calculated 
as  MgO.    (Lubavin,  J.  russ.  Soc.  24.  389.) 
Solution  in  H20  contains  0.36  g.  Mg  and 
1.01  g.  C02  per  L  at  20°.    (Wefls,  J.  Am. 
Chem.  Soc.  1915,  37.  1707.) 
Solubility  in  H20  sat.  with  C02  has  been 
deteraiined  at  20°,  25°,  30°,  34°  and  39?  and 

t=35.5°. 

Weight  of 
liter  of 
•=olution 

995.15 
1032.89 
1067.23 
1094.77 
1120.38 
1151.70 
1179.82 
1196.32 
1236.52 

Gram* 
NaaSCh 
per  liter 

Grams 
M«COs 
per  liter 

Reacting 
\*  eights 
Naji5O4 
per  liter 

Reacting 
t\  nights 
MgCOj 
per  liter 

0.32 

41.84 
81.84 
116.56 
148.56 
186.70 
224,00 
247.20 
199.20 

0.131 
0.577 
0.753 
0.904 
0.962 
1.047 
1.088 
1.100 
1.130 

o!296 
0.579 
0.826 
1.052 
1.323 
1.587 
1.751 
2.120 

0.00156 
0,00689 
0.00900 
0.01080 
0.01149 
0.01251 
0.01300 
0.01314 
0.01350 

(Cameron  and  Seidell.) 
NasCOs-f-Aq;  t=25°. 

Weight  of 
liter  of 
solution 

Grams 
NaaCOj 
per  liter 

Gra-ma 
MgCOs 
per  liter 

Reacting 
weights 
Na2C03 
per  liter 

Reacting 
weights 
MgCO3 
per  liter 

096.84 
1019.89 
1047.72 
1082,47 
1118.91 
1147.66 
1166.05 
1189.38 

0.00 
23.12 
50.75 
86.42 
127.30 
160.80 
181.90 
213.20 

0.223 
0.288 
0.510 
0.879 
1.314 
1.636 
1.972 
2.317 

0.000 
0.220 
0.482 
0.820 
1.209 
1.526 
1.727 
2.024 

0.00266 
0.00344 
0.00620 
0.01027 
0.01570 
0.01955 
0.02357 
0.02770 

(Cameron  and  Seidell.) 
Solubility  in  salts  +Aq. 

g.  salt  added  per  litre 

mg.MgCOa  dissolved 
per  litre 

0.0 

94.4 

0.585  g.  NaCl 
1.17g.      " 
2.93g.       " 

128.3 
134  4 
120.95 

0.85  g.  NaNO5 
1.70  g.       " 
4.25  g.       " 

122.85 
138.80 
137.20 
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at  CO2  pressures  corresponding  with  0.5  to 
o0.3%  C02  m  the  gas  phase.  (Leather  and 
Sen,  Chem.  Soc.  1915,  108  (2)  13.) 

Easily  sol.  in  acids,  even  when  dil 

Not  decomp.  by  1  pt.  H2SO4-f-6  pts  al- 
cohol, or  by  alcoholic  solutions  of  glacial 
acetic,  racemir  or  tartaric  acids,  but  is  slowly 
decomp.  by  alcoholic  solution  of  citric  acid, 
or  HNOs-habs  alcohol.  (Butini,  1827.) 

100  pts.  NaCl-fAq  (2.525%)  dissolve 
0.1250  pt.,  calculated  as  MgO.  (Lubavin.) 

1%  Na2C03+Aq,  when  mixed  with  1% 
MgSiX+Aa,  cause  no  ppt.,  but  1.5-2%  solu- 
tions ppt.  this  salt.  (Brandes,  1825.) 

More  sol.  in  NH4C1  -j- Aq  than  CaC03.  Sol. 
in  NH4NQ3-i-Aq,  but  less  easily  than  in 
NH4Cl+Aq. 

Solubility  in  KHCO3H-Aq  at  t°. 
Values  are  given  in  mol./htre. 


a  little  NaCl,  dissolves  5  g.  MgCO8.    (Hunt, 
Sill  Am.  J.  (2)  42.  49.) 

More  sol.  in  cold  alkali  borates-f-Aq  than 
m  hot.  (Wittstem ) 

Sol.  in  Na  citrate -|-Aq. 

-HHoO.    Efflorescent 

+5H20.    Two  modifications. 

a.  Plates.  Sol.  in  600  pts.  H20  at  0-7°; 
solution  gradually  separates  out  MgC03+ 
2H2O.  H2C03+Aq  sat.  at  3-4  atmos.  pres- 
sure dissolves  9%  at  0-4°  MgSO4+Aq  dis- 
solves 4%  moi^t  salt  at  3-4°,  and  it  is 
easily  sol.  in  Na2COs,  or  NaHC03-hAq. 
(Norgaard.) 

p.  Pi  isms.  More  efflorescent  than  a.  Sol 
in  600  pts.  H20  but  not  in  M?S04,  or  Na2COs 
+Aq.  Both  forms  are  decomp.  bv  boiling 
H20.  (Norgaard.) 

Magnesium  hydrogen  carbonate, 
MgH2(C03)2(?). 


t° 

K 

Mg 

Solid  phase 

Known  only  in  solution. 

15° 

0.0 

0.0095 

MgCOo-fSHsO 

1  1.  H2COs-{-Aq  sat.  at  1  atmos. 
dissolves  23.5  g.  MgCO3.    (Bineau.) 

pressure 

0.0992 

0.0131 

" 

11 

carbonic  acid  water  dissolves 

0.115  e. 

0.1943 

0  0167 

11 

magnesite   at    18°   and   075   m.   pressure. 

0  3992 

0.0211 

"     labile 

(Cossa,  B.  2. 

697.) 

0  2681 

0  0192 

MgCO  j  +3H2O  +MgCO3 

1  pt,  MgOOs  diss< 

)lves  in  H20  saturated 

KHCOs-hiHjO 

with  C02  at  5°  and  a  pressure  of  — 

0.5243 

0  0097 

MgCO3,  KHC03-KH20, 

0.6792 

0  OC74 

" 

1 

2 

3         4 

5 

6  atmospheres 

0.9810 

0.0028 

in  161   144  134  100.7  110 

76  pts. 

H20 

25°" 

0.0 

0.0087 

M«C03+3H20 

(Merkel,  Techn.  J.  B. 

1867.  213.; 

0  0985 

0  0115 

" 

H2C03+AQ  sat.  at  3-4 

atmos. 

pressure 

0.2210 

0  014P 

" 

and 

0-4°    dissolved 

9% 

MgC034-5H20. 

0  3188 

0.0175 

" 

(Norgaard.) 

0  3434 
0  4216 

0  0181 
0  0205 

labile 

MgC03+3E20  is  sol.  in  72.4  pts.  H2CG3+ 
Aq  sat.  at  20°  and  ord.  pressure;  30.5  pts. 

0  4985 

0.0207 

"           " 

H2C084-Aq  sat.  at  2  atmos.  pressure;  26.0 

0.3906 

0.0196 

MgCOa+3H2O  -f  MgCOs 

pts.  H2C08+Aq  sat. 

at  3 

atmos.  pressure; 

KHCO3-f-4H20 

21.1  pts.  HjjCOs-f-Ao;  sat.  at  4  atmos.  pres- 

0 5893 

0.0128 

MgCOa,  KHC03-HH2O 

sure; 

17.0Q  pts.  H2COs-fAq  sat.  at  5  atmos. 

0  6406 

0.0117 

11 

pressure.    (Beckurts,  J.  B.  1881.  212.) 

0.788 

0  0089 

*' 

1.125 

0.0061 

41 

1.  H20  safe,  with  C02  at  p  pressure 
dissolves  g.  MgC08. 

and  t° 

35° 

0  0 

0.0071 

M  CO  -1-3  H-»O 

0.1092 

0.0098 

?. 

p 

f° 

g. 

p 

0 

g. 

0.2001 

0.0132(?) 

« 

atmos 

t 

MgCOa 

mm 

t 

MgCOs 

0.2811 
0  3704 
0  4847 
0  5807 
0  5088 

0.0142 
0  0163 
0  0177 
0  0198 
0  0184 

n 

MgCO^  +3HaO  -f-MgCOs, 

1.0 
2.1 
3.2 
4.7 
5  6 

19  5 
19  5 
19  7 
19  0 
19  2 

27  79 
33  11 
37.3 
43  5 
46  2 

751 
760 
762 
764 
764 

13  4 
19  5 
29.3 
46 
62 

28  45 
25  79 
21.95 
15  7 
10  4 

0  6231 
0  8435 

0  0153 
0  0119 

KHCOs  4-4E-»0 
MgCO*.  KHCOj-HHaO 

6  2 
7.5 
9.0 

19  2 
19  5 
18.7 

48  51 
51  2 
56,59 

765 
765 
765 

70 
82 
91 

8.1 
4  9 
2.4 

The  experiments  were  performed  in  such 

765 

100 

0.0 

a  way  as  to  prevent,  as  far  as  possible,  loss  of 
C02  from  the  solutions. 
(Auerbach,  Z.  Elektrochem.  1904, 10. 164.) 


ll.H20,  containing  6%  MgS04+7H2O  and  M  experiments 


(Engel  and  Ville,  0.  R.  93.  34.) 

The  low  figures  of  other  observers  are  due 
to  their  using  basic  carbonates.  By  very  care- 
ful experiments  it  was  found  that  1  1.  H2O 
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sat.  with  COo  at  1  afuios.  pressure  and  t°  dis- 
solved the  following  amts  of  MgC03: 

Solubility  in  NaCl+Aq  at  23°C.  in  equilib- 
rium  with  an  atmosphere  of  CO2. 

g   NaCl  per  liter 

g  Mff(HCOa)jperUtei 

t° 

K         1 

MpCO.j 

tc 

IS 
30 

MgCOa 

t° 

MgCOa 

7  0 
56  5 
119.7 
163.9 
224  8 
306.6 

30  64 
30.18 
27  88 
24.96 
20.78 
10.75 

3  5 
12 

35  6  j 

9.6  5  | 

22  1 

15  8 

40 
50 

22  1 
9  5 

CEngol,  C.  R.  100.  444.) 

(Cameron  and  Seidell,  J.  phys.  Chem.  1903, 


1.9540  g.  are  sol.  1  1.  H2O  at  15°.    (Tread- 

i.  oo<£.; 

well  and  1  euter,  Z.  anorg.  1898,  17.  202.) 
MgF2(C08)2  is  not  stable  except  in  the 
presence  of  free  C02. 

Solubility  in  Na2S04+Aq  at  23C  C.  in  equilib- 
rium with  an  atmosphere  of  CO2. 

At  15°  and  760  mm.,  a  solution  having 

Strength  of  \a2SOi  +Aq     g  MgCHCOsh  m  100  com 

1.954§ag.lMgH^O3e)2  and  0.7156  'g/MgCOi 

00                             1  463 

per  liter.   (Treadwell  and  L  euter,  Z.  anorg. 

12%                           1.916 

1898,17.204.) 

saturated                         1.612 

(Cameron  at»d  Seidell.) 

Solubility  of  MaH2(COs)2  in  H20  containing 
carbonic  acid,  at  15°. 

Magnesium  potassium  carbonate, 
MgK2(d03)2+4H20. 

^ 

Quickly  decomp.  by  "old  H20.    (Deville, 

^'s 

„ 

-~^  C 

3  & 

A.  ch.  (3)  33.  87.) 

Ifc- 

§    K 

P* 

65s 

-£  "*"*  A 

SX 

Ppt.   Decomp.  by  H2O.   (Reynolds,  Chem. 

3S§ 

iS 

. 

^  c  i 

O^S 

** 

Soc.  1898,  73,  264.) 

s?l 

••• 

%£jj 

S  «.J! 

^ 

MgKH(C03)2+4H20.    Insol.  in  H2O,  but 

fp 

1  * 

K 

%S3 

.0  7 

s 

decomp.  thereby  into  an  insol.  basic  Mg  car- 

2 

tea 

txo 

bonate,  and  MgH2(C08)2  and  KHC05,  which 

,/*•"** 

a 

fl- 

dissolve.    (Berzelius.) 

18.86 
5  47 
4  45 
1  54 

143  3 
41  6 
33  8 
11  7 

119  0 
86  6 
223  5 

1210.5 
1210  5 
1210.5 
1076  6 

77  3 

?01  6 
201  6 
201  6 
201  6 

Magnesium  rubidium  hydrogen  carbonate, 
MgRbH(C08)2+4H20. 
Decomp.  in  the  air.    (Erdmann,  A.  1897, 

1  35 

10  3 

. 

762.9 

76  5 

149  2 

294.  75.) 

1.07 
0  62 

8.2 

4.7 

595.2 
366.3 

80.7 
70.1 

122.4 
86.5 

Magnesium  sodium  carbonate,  MgCO3, 

0.60 

4.6 

341.7 

75.8 

78  8 

Na2COj. 

0.33 

2.5 

263.2 

74.8 

65  5 

Quickly  decomp.  with  H20.    (Deville,  A, 

0.21 

1.6 

222.9 

77.1 

59  4 

ch.  (3)  33.  89.) 

0.14 

1.1 

216.9 

71.0 

56.6 

+15H20.    (Norgaard.) 

0.03 

0.3 

203.6 

71  1 

54  5 

203.3 

68.5 

53.6 

Magnesium  sodium  carbonate  rsodium  chlo- 

f 

. 

196.0 

70.2 

52  9 

ride,  Mg008,  Na2CO»,  NaCl. 

. 

203.6 

62.5 

52.0 

Decomp.  by  H20.     (de  Schulten,  C.  R. 

. 

195  4 

61  6 

51  1 

1896,  122.  1427.) 

•  • 

195  4 

64  1 

51  8 

(TreadweU  and  Reuter,  Z.  anorg.  1898,  17. 
200.) 

Manganous  carbonate,  MnC08. 

Permanent.  Practically  insol.  in  H20    Sol. 
in  H2CO»+Aq  and  in  acids  generally. 

1  1.  H20  dissolves  0.  065  g.  at  25°.    (Ageno 

No  bicarbonate  of  magnesium  is  formed 
under  pressures  of  C02  up  to  five  atmos- 
pheres at  0°.   (Cameron,  J.  pbys.  Chem.  1908, 

A  critical  analysis  and  recalculation  of 

and  Valla,  Att.  Accad.  Line.  1911,  20,  II.  706.) 
Insol.  in  liquid  NH5.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 
Insol.  in  ethyl  acetate.     (Naumann,  B 
1910,  43.  314.) 
Min.  Rhodochrosite. 

results  of  Engel  and  others  is  given  bv 
Johnston  (J.  Am.   Chem,    Soc.   1915,   37. 
2001.) 

+*A,  or  1H20.    Insol.  in  H8O.    Sol.  in 
acids.    Sol.  in  HaCO8-f  Aq.    1  pt.  MnCOj 
requires  2000  pts.  HaCOs-f  Aq  for  solution. 
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(Lassaigne.)  Sol.  ID  7680  pts.  H20,  and  3840 
pts.  H20  containing  COg.  (Jain.)  When 
freshly  precipitated  is  sol  in  NH4  salts  -hAq. 
(Wittstem.)  Not  more  sol.  io  H20  contain- 
ing Na2CO3  or  K2CO3  than  in  pure  H2O 
(Ebelmen.)  Insol.  in  NH4C1,  or  NH4N03-f 
Aq.  (Brett.) 

Sol.  in  ferric  salts +Aq,  with  evolution  of 
C02  and  pptn.  of  Fe2C6H6.    (Fuchs.) 

Not   pptd.   in    presence    of    Na    citrate. 
(Spffler.) 


Manganous  potassium  carbonate, 
MnK2(C03)2-f4H2O. 

Ppt.    Decomp.  by  H20  alone 

SI  sol.  in  Mn(C2H802)2-{-Aq  or  K2C03-f 
Aq.    (Reynolds,  Chem.  Soc.  1898,  73.  264.) 


Manganous  carbonate  hydrozylamine, 

4MnC03,  3NH30-f2H20. 
Ppt.     Sol.  in  acids.     (Goldschmidt  and 
Syngros,  Z.  anorg.  5.  138.) 


Mercurous  carbonate,  Hg2COs. 

Ppt.  Decomp.  by  hot  H2O.  Sol.  in  hot  or 
warm  NIBUCl+Aq,  but  less  easily  than  mer- 
curic carbonate;  less  sol.  in  NH^NOs-f-Aq. 
(Brett,  1837.) 

81.  sol.  in  K2C03-f  Aq;  partially  sol.  with 
decomp.  in  NH4OH  +Aq.  (Wittstein.) 


Mercuric  carbonate,  basic,  4HgO,  C02. 

Can  be  washed  with  cold  H20  without  de- 
comp. (Millon,  A.  ch.  (3)  19.  368.) 

3HgC,  C02.  Insol.  in  cold  H20.  Sol.  in 
C02+Aq;  si.  sol.  in  K2COs-fAq.  Easily  sol. 
in  NH4CH-Aq.  (Berzelius.) 


Neodymium  potassium  carbonate.  Nd2(C03)3, 

K2C08+12H20.       < 

Ppt.    Sol.  in  30%  K2C08+Aq.    (Meyer, 
Z.  anorg.  1904,  41. 105.) 


Keodymium  sodium  carbonate,  2Nd2(COs)s, 
3Na2C08+22H20(?). 

Ppt.   Easily  decomp. 

SI.  sol.  in  cone.  Na^COs+Aq.  (Meyer,  Z. 
anorg.  1904,  41. 106.) 


Nickel  carbonate,  basic,  3NiO,  C 
Min.  Zarattie.    Easily  sol.  in  HCl+Aq. 
Pptd.  nickel  carbonate  is  a  basic  salt  of 
varying  composition.  Insol.  in  H20  or  H2COs 
+Aa.  Sol.  in  acids.  Sol.  in  (NH4)2C08+Aq; 


very  si.  sol.  in  Na2C03-hAq;  sol.  in  warm 
NHiCl+Aq,  and  KCN+Aq.    (Rose.) 

N  ot  pptd.  in  presence  of  Na  citrate.  (Spil- 
ler.) 

Nickel  carbonate,  NiC03. 

1  1.  H»0  dissolves  0  0925  g  at  25%. 
(Ageno  and  Valla,  Att.  Accad.  Line.  1911, 
20,  II.  706.) 

Not  attacked  by  cold  cone.  HC1,  or  HNO» 
-f-Aq.  (Senarmont,  A.  ch.  (3)  30, 138.) 

-f  6H20.  Sol.  in  acids.  (Deville,  A.  ch. 
(3)  35.  446.) 

See  also  Carbonate,  nickel,  basic. 

Nickelpotassium  carbonate,  NiC03,  K2C03-f- 
4H20. 

Ppt.    (Deville,  A.  ch.  (3)  33.  96.) 
NiCO8,KHC03-h4H2O.   Decomp.  by.  H20, 

but  may  be  washed  by  KHCO3-j-Aq  without 

decomp.    (Rose,  Pogg.  84.  566.) 

Nickel  sodium  carbonate,  NiCOs,  Na2C03-f 

10H20. 
Ppt.    (DeviUe.) 

Nickel  carbonate  fcydroxylamine,  2Ni(OH)2r 
4NiCOs,  5NH2OH4-7H20. 

Ppt.  (Goldschmidt  and  Syngros,  Z.  anorg. 
1894,  5.  143.) 

2Ni(OE)2,  4NiGO*,  6NH2OH+6H20. 

Ppt.    (Goldschmidt  and  Syngros.) 

Palladious    carbonate,   PdCOa,    9PdO+ 

10H20. 

Insol.  in  H20:  partly  sol.  in  NH4OH+Aq; 
si.  sol.  in  NajjCOs-fAq;  sol.  in  acids.  (Kane, 
1842.) 

Potassium  carbonate,  K2C08. 

Deliquescent.  Very  sol.  in  H20  with  evolu- 
tion of  heat. 

Sol  in  1.05  pts.  HaO  at  3°;  0  962  pt  at  fi°,  0.900 
pt.  at  12  6°,  0.747  pt  at  26°;  and  0.490  pt.  at  70°. 
fOsann.) 

Sol.  in  0.92  pt.  HaO     (M  R  and  P ) 

Sol.  in  0.922  pt  H2O  at  15°.    (Gerlach  ) 

Sol  in  1  pt.  HsO     (AJbl.) 

100  pts  HjOatl5.5°di|woIvelOOpta  KaCOs.  (Uro's 
Diet) 

Solubility  in  100  pte.  H20  at  t°. 


t° 

Pts. 
KsCOa 

t° 

Pts. 
KaCOa 

t° 

Pta 
KaCOa 

0 
10 
20 
30 

83.12 

88.72 
94.06 
100.09 

40 
50 
60 
70 

106.20 
112.90 
119.24 
127  1G 

80 
90 
100 
135 

134.25 
143  18 
153.66 
205.11 

(Poggiale,  A.  ch.  (3)  8.  468.) 
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Solubility  in  100  pts.  H2O  at  t°. 

Sp  gi    of  KjCtX  +Aq  at  lo0—  Continued 

t° 

Pt> 
K;.CO.' 

f 

Pts 
K.'CVs 

t° 

Pts 
K«C03 

f<i  KsCOw 

Sp  JSP 

(0  KjC03 

Sp  gr 

23  4<J(. 
11  475 
25   151 
20  432 
27  412 
2S  3<H 
29  300 
30  .Uf> 
01  328 
32  «S07 

1  2S36 
1  2980 
1   307S 
1  3177 
1   -J277 
1  3378 
I  34SO 
1   35S5 
1  3(592 
1  3803 

3.3  2SI! 
34  205 
35  24  1 
30  223 
37  202 
38  181 
39  KiO 
tO  I.i9 
tO  504 

1  391  1 
1  4030 
1  4147 
1  420  > 
1  43S4 
1  4504 
1  4620 
1  4750 
1  4812 

0 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

S9.4 
94 
97 
100 
102 
104 
105 
1C6 
107 
108 
109 
109 
109 
110 
110 
110 
111 
111 
111 
111 
112 
112 
112 
112 
112 
113 
113 
113 
113 
114 
114 
114 
114 
115 
115 
115 
115 
116 
116 
116 
117 
117 
117 
118 
118 
119 

46 
47 
48 
49 
50 
51 
52 
53 
34 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

119 
120 
120 
121 
121 
122 
122 
123 
124 
124 
125 
125 
126 

m 

127 
128 
128 
129 
130 
130 
131 
132 
132 
133 
133 
134 
135 
135 
136 
137 
137 
138 
139 
139 
140 
141 
141 
142 
143 
144 
144 
145 
146 
147 
147 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

148 
149 
150 
151 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
166 
167 
168 
169 
171 
172 
173 
175 
176 
178 
179 
181 
182 
184 
185 
187 
188 
190 
191 
193 
195 
196 
198 
200 
201 
203* 
205 

Sp  gr 

(Tunnerman  1 
and  boiling  -point  of  KaCOs  4-Aq 

KaCOs 

Hp    gr 

B-pt. 

K2CO> 

Sp    gr 

B-pt 

4  7 
9  0 
13  2 
10  S 
20  5 
24  0 
27  3 
30  5 
33  (> 
30  2 
39  0 
41  7 

1  06 
1  11 
1   15 
1  19 
1  22 
•1  25 
1  2S 
1  31 
1  34 
1  38 
1  41 
1  44 

100  56° 
100  50 
101  11 
301   11 
101  60 
102  22 
102  78 
1CH  33 
104  44 
105  56 
107  22 
108  33 

43  3 

45  8 
48  S 
52  1 
50  0 
GO  4 
65  5 
71  8 
79  2 
8S  4 
100  0 

1  46 
1  50 
1  54 
1  58 
1  63 
1  70 
1  SO 
1  95 
2  15 
2  40 
2  GO 

109  41° 
111   11 
112  78 
114  44 
116  11 
117  7S 
119  44 
122  22 
125  50 
129  44 
137  7S 

Sp.gr. 

(Dalton  ) 

of  K2C034-Aq  at  17.5r. 

% 
K.CO.J 

Sp  gr 

Ksdba 

Sp  gr 

KaCOa 

Sp  gr 

1 
2 
3 

4 

[i 

7 
S 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

1.009 
1  018 
1  027 
1.036 
1  045 
1.054 
1  064 
1  073 
1.082 
1.092 
1.102 
1.112 
1.122 
1.132 
1.141 
1.151 
1.161 
1.172 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

1.182 
1.192 
1.203 
1  213 
1.224 
1  235 
1  245 
1  256 
1  267 
1  278 
1.289 
1  3CO 
1.312 
1  323 
1.334 
1.345 
1.357 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47  ' 
48 
49 
5C 
51 
52 

1  368 
1.380 
1.392 
1.404 
1.416 
1.429 
1.441 
1.453 
1.466 
1.478 
1.489 
1.503 
1.516 
0  529 
1.542 
1.555 
1.569 

(Mulder,  Sc  eik.  Verhaudel.  1864.  97.) 
112  g.  are  sol.  in  100  g.  H20  at  20°.   (Frank- 
forfcer,  J.  Am.  Chem.  Soc.  1914,  36.  1106.) 

Sp  «r  of  K2CO3-j-Aci  at  15°. 

(Hager,  Comm.  1883.) 

The  sp.  gr.  increases  or  diminishes  between 
8°  and  20°  by  a  decrease  or  increase  of  temp, 
of  1°  by  the  following  amounts:— 

%  K^COs 

flp  gr 

°l  KjCOa 

Sp.gr. 

0  489 
0  979 
1.95S 
2  934 
3  910 
4  893 
5  874 
6  853 
7  832 
S  811 
9  790 
10  769 

1  0048 
1  009S 
I  0108 
1  0299 
1  0401 
1  0305 
1  0611 
1  0719 
1  0829 
1  0940 
1  1052 
1  1166 

11  748 
12  727 
13  706 
14  685 
15  664 
16  643 
17  622 
18  601 
19  580 
20  539 
21  538 
22  517 

1  1282 
1  1400 
1  1520 
1  1642 
1  1766 
1  1892 
1  2020 
1  2150 
1  2282 
1  2417 
1  2554 
1  2694 

%  K2C03 

Corr 

40-50 
30-40 
20-30 
10-20 

0.0007 
00005 
0.0003 
0  0002 

(Hager.) 
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Sp.  gr.  of  K2CO3+Aq  at  15°. 

B.-pt.  of  K2C084-Aq  containing  pts.  K2CO* 
to  100  pts.  H20.    G«  according  to  Ger- 

< „  K.CCh 

«P  ^ 

<;  K,cos 

Sp   Jtr 

lach  (Z.  anal.  26.  459);  L=  according  to 

T  fnwo-n/J    ^A      nVt      f*?*\   I?Q     4.^ft^ 

1 

1  00914 

28 

1  27893 

i^egranu  \A»  en.  i*/  o?/.  rtooy. 

2 

1.01829 

29 

1  28999 

B  -pt 

G 

3 

1  02743 

30 

1  30105 

101° 

11  5 

13 

4 

1  03658 

31 

1  31261 

102 

22  5 

22  5 

5 

1  04572 

32 

1  32417 

103 

32 

31 

6 

1  05513 

33 

1  33573 

104 

40 

38.8 

7 

1  06354 

34 

1.34729 

105 

47.5 

46.1 

8 

1  07396 

35 

1  35885 

106 

54  5 

53.1 

9 

1  08337 

36 

1.37082 

1G7 

61 

59.6 

10 

1  09278 

37 

1.38279 

10$ 

67 

65.9 

11 

1  10258 

38 

1  39476 

109 

73 

71.9 

12 

1.11238 

39 

1  40673 

110 

78.5 

77.6 

13 

1.12219 

40 

1.41870 

111 

83.5 

83.0 

14 

1.13199 

41 

1.43104 

112 

88  5 

88.2 

15 

1.14179 

42 

1.44388 

113 

93  5 

93.2 

16 

1  15200 

43 

1  44573 

114 

98  5 

98.0 

17 

1.16222 

44 

1.46807 

115 

103  5 

102.8 

18 

1.17243 

45 

1.48041 

116 

108  5 

107  5 

19 

1  18265 

46 

1.49314 

117 

113  5 

112  3 

20 

1  19286 

47 

1.50588 

118 

117  5 

117.1 

21 

1  20344 

48 

1.51861 

119 

122.5 

122.0 

22 

1  21402 

49 

1.53135 

120 

127.5 

127.0 

23 

1.22459 

50 

1  54408 

121 

132.5 

132.0 

24 

1.23517 

51 

1.55728 

122 

137  5 

137.0 

25 

1.24575 

52 

1  57048 

123 

142.5 

142.0 

26 

1  25681 

52.024 

1  57079 

124 

147.5 

147.1 

27 

1  26787 

•• 

125 

152  5 

152.2 

1  KT    O 

126 

158 

Io7.o 

(Gerlach,  Z.  anal.  8.  279  ) 

127 

163.5 

162.5 

128 

169.5 

167.7 

129 

175  5 

172.9 

Sp.  gr,  of  K2C08+Aq  at  15°. 

130 

181.5 

178.1 

101 

187.5 

183.4 

%  K^COs          Sp.  gr 

%  K2COa 

Sp  gr 

AO-L 

132 

193.5 

1  AA     K 

188.8 

5            1.0449 

30 

1.3002 

133 
133.3 

199  5 
202.5 

194;2 

10            1.0919 

40 

1.4170 

134 

199^6 

20            1.1920 

50 

1.5428 

135 

... 

205.0 

(Kohlrausch,  W.  Ann.  1879.  1.) 

containing  10%  K2CO«  boils  at 


100.8° 
K2COs-fAq  containing  20%  K2CO8  boils  at 

102.2° 
K2CO,+Aq  containing  30%  K2CO8  boils  at 

104.5° 
K2COs+Aq  containing  40%  K2COj  boils  at 

108.6° 
K2COs+Aq  containing  50%  K2CO8  boils  at 

115.2° 

(Gerlach.) 


Sat.  K2COa-i-Aq  containing  158  pts.  K2C08 
to  100  pts.  HS0  forms  a  crust  at  126°;  highest 
temp,  observed  134.9°.  (Gerlach,  Z.  anaL  26. 
427.) 


When  K2COs-f  Aq  is  sat.  with  NH,,  two 
layers  form.  When  K2CO*  is  added  to 
NH4OH+ Aq,  it  dissolves  with  formation  of 
two  layers  and  evolution  of  NE«.  The  same 
takes  place  also  when  sat.  KaCOa-f-Aq  and 
NH4OH+Aq  are  brought  together.  (Girard, 
Bull.  Soc.  (2)  43.  552.) 
Solubility  of  K2C08+KHCOg  in  H2Q  atl)0. 


g.  re*  ^00  °c  feolution 

Sp  gr 

KsCOs 

KHCOs 

0.0 

21.2 

1.133 

11.8 

15.3 

1.182 

16.7 

12.6 

1.200 

23  8 

103 

1.241 

34.0 

7.6 

1.298 

43.0 

5.9 

1.350 

51.6 

4  9 

1.398 

60.5 

3.8 

1.448 

81.4 

0.0 

1.542 

(Engel,  A.  ch.  1888,  (6)  13.  3*s.; 
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Equilibrium  between  K2C03  and  KHC08  in 
H2O  and  in  contact  with  the  air.  Sys- 
tem: K2COc,  KHC03,  and  C02  at  25°  c. 


Grainy 
atoms  K 
PCT  liter 

Amount  of 
solution 
ir-eil  for 
tit  rat  ion 
cc 

Amount  K 
combined 
as  KsOOs 
PCT  cent 

Vmnimt  K 
coinbine  I 
as  KHCO, 
IVi  cent 

0.393 

5 

77.5 

22.5 

5 

0.553 

2 

83  9 

16  1 

5 

1.025 

2 

86  8 

13  2 

2 

2 

1.865 

2 

91  4 

8.6 

2 

2.820 

2 

89  0 

11  0 

2 

3.710 

2 

88  6 

11  4 

2 

4.310 

1 

89  6 

10  4 

1 

5.695 

1 

88.7 

11  3 

1 

(Cameron  and  Briggs,  J.  phys.  Chem.  1901, 
5.  546.) 


Solubility  of  K2C03-fNa2C03  in  H20  at 
25°. 


g  ptT  100  g 
solution 

g  per  100  t; 
H.»O 

§ 

§ 

« 

cs 

Solid  phase 

rf 

& 

w 

fc 

52  82 

0 

112 

0 

KaCOa  2H*(  ) 

r>2  0 

1  0 

110  7 

2  2 

«• 

50  7 

2  6 

108  7 

r>  7 

41 

49  0 

4  6 

105  3 

10  0 

K<»COi  2HjO  •4-N*i*»CO3 

K2CO3l2H2O 

46  /> 

4  3 

94  G 

S  8 

Na5CO«,  IvaCOs  12H2O 

4G  2 

5  2 

94.8 

10  6 

« 

41  0 

6  3 

77  6 

11  8 

« 

37  7 

7  0 

08  3 

12  6 

« 

31  0 

10  5 

53  0 

17  9 

« 

29.8 

11  3 

50  5 

19  1 

« 

25  2 

14  1 

41  4 

23  2 

« 

22  4 

16  C 

30  8 

27  3 

< 

19  8 

IS  7 

32  1 

30  3 

* 

19  1 

19  7 

31  2 

32  1 

4 

15  1 

23  2 

24  5 

37  6 

NazCOa,  KzCOa  12HjO 

14  5 

22  8 

23  1 

36  4 

+Na2COs.10H80 
Na«COa.lOHaO 

30  8 

22  7 

16  2 

34  0 

*4 

10.7 

22  4 

10  0 

33  5 

«* 

4  7 

21  9 

6  4 

29  8 

" 

0 

22  71 

0 

29  37 

** 

(Osaka,  J.  Tok.  Chem.  Soc,  1911,  32.  870.) 


Solubility  of  K2C03+Na2CO3  in  H20  at  24.2°. 


In  1000  corn    H2O 

Solid  phase 

NajCOi 

KjCO  , 

28  35 

Na2C03 

354.2 

150  03 

369.7 
363.0 

226.6 
243.5 

NaoCO3,  K2CO3.6H2O 

330.8 

282  7 

273.8 

344.9 

187  2 

483.9 

130  0 

921  5 

137  9 

982  6 

c 

112  3 

1074  0 

Na2C08,K2C03.6H20  + 

Na2C03 

95.2 

1085.1 

u 

25  5 

1108.6 

K2C08 

1125.7 

u 

(Kremann  and  Zitelc,  M.  1909,  30.  317.) 


Solubility  of  K2C03+Na2C03  in  H2O  at  10°. 


In  1000  com  HsO 

Solid  phase 

NasCOa 

K2C03 

119,8 

176.4 
1C8. 
61.19 

354  '.I 
500  1 
0052.9 
1084.0 

Na2C08 

u 
it 

Na2C08lK2CO3 
K2C08 

(Kremann  and  Zitek,  M.  1909,  30.  324.) 


Solubility  of  K2COS+KNO,  in  H2O  at  25.2°. 


1  I  of  the  solution  contains 


Mol  KsCOs 

Mol.  KNOa 

0.00 
0.59 
1.35 
2  10 
2  70 
3  58 

3  217 
2.62 
1.97 
1.46 
1.14 
0.79 

(Touren,  C.  R.  1900, 131.  259.) 


Solubility  of 


in  H20  at  10° 


In  1000  ccm.  EkO 

Solid  phrase 

KNOs 

K2C03 

208.9 
26.62 

1076^0 
.    1084.0 

KNO, 
KN08,  K2CO, 
K2COa 

(Kremann  and  Zitek,  M.  1909,  30.  325.) 
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Solubility  of  K2CQj+KN03  in  H20  at  24.2° 


In  1000  com   HjO 

Solid  pha-e 

KVOa 

KaCOi 

376  85 
285  00 
161  67 
141  80 
73  04 
38.78 
31.11 

130  3 

348  4 
371  9 
688.1 
878  3 
1112  2 

KNO? 
KN03,  K2CO3 

(Kremann  and  Zitek,  M.  1909,  30.  316.) 
Solubility  of  K2CQ3+KC1  in  H2O  at  30° 

% 


Solid  phase 


Solubility  in  ethyl  alcohol.  Composition  of 
liquids  in  equilibrium  with  solid  K2COs 
at  tc. 


-18 
0 

+17 
35 
50 
75 


Upper  lai  er 


0.03 
0  04 
0.06 
0.07 
0  09 
0  12 


90  3 
91.9 

91  5 

90  9 

91  8 
91  4 


9.7 

8  1 
8  4 
9 

8.1 
8  5 


Low  PI  Ia\er 


51  2 
51.3 
52.1 
53  4 
55  3 
57  9 


0  2 
0  2 
0.2 
0  2 
0.2 
2  0 


48.6 

48.5 
47.7 
46.4 
44.5 
40.9 


53.27 
52.22 

51.66 

*    . 

1.64 
0 


0 

1.03 
1.07 

26*22 
28.01 


K2CO8.1J<£H2O 
K2C03.1HH20+KC1 

KC1 


*  Author  gives  intermediary  data, 
(de  Waal,  Dissert.  1910.) 
Solubility  of  JK2C034-KOH  in  H20  at  cO° 

%  KOH  %  KaCOsl  Solid  phase 


55.75 
55.14 
53.77 


0 

2.05 
•2  50 

53*27 


KOH  2H20 
KOH.2H20  +K2C03 
K2C08.1MH20 


*  Author  gives  intermediary  data, 
(de  Waal,  Dissert.  1910.) 

Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20,  828.) 

Sol.  in  9  pts.  alcohol  of  17°  B.    Insol.  in 
absolute  alcohol. 

Nob  decomp.  by  1,  pt.  H2S04+6  pts.  ab- 
solute alcohol.   Not  decomp.  by  1  pt.  HNO3 + 
6  pts.  absolute  alcohol.    Not  decomp.  by  an 
alcoholic  solution  of  HC1,  oxalic,  racemic,  tar- 
taric,  or  glacial  acetic  acids,  but  is  decomp.  by 
alcoholic  solution  of  citric  acid. 
Solubility  in  methyl  alcohol.   Composition  of 
liquids  in  equilibrium  with  solid  K2COS 
att°. 


t° 

-30 
-20 
-20 
0 
0 
+17 
35 

Upper  kver 

Lover  layer 

1 

HC'H  J  % 

5 

j 

! 

c5 

21.7 
13.8 
12.4 
7.6 
7.4 
6.2 
5.0 

42.2 
52.1 

36.1 
34.1 

44.2 
46.3 
46.6 
48.3 

8.2 
6.7 
6.6 
5.7 
4  3 

47.6 
47 
46.8 
46 
44.7 

66.3 

26  1 

69.6 
72.9 

24.2 
22.1 

(de  Bruyn.) 

Solubility  in  ethyl  alcohol +Aq  at  25°. 
When  K2C03  is  dissolved  in  ethyl  alcohol + 
Aq  two  layers  are  formed,  the  compositions  of 
which  are  as  follows: 


Upper  layer 

Lower  layer 

% 
alcohol 

& 

KadOa 

alcohol 

% 

HaO 

KadOs 

81  25 
71.67 
56.98 
53.92 
50.21 
43  93 
37.64 
28.43 

18.61 
27.91 
41  55 
44.13 
47.24 
52.04 
56.45 
61.57 

0.14 

0.42 
1.47 
2.05 
2  55 
3.92 
5.90 
10.00 

0.82 
1  79 
4.02 
4.88 
5  54 
7.71 
10.54 
15  73 

55.42 
61  61 
65.73 
66.87 
67  06 
67.56 
67.40 
66.38 

43.76 
36  60 
30.25 
28.25 
27.41 
24.74 
22.06 
17.90 

(Cuno,  W.  Ann.  1909,  (4)  28.  664.) 
Solubility  of  K2C03  in  alcohol  -j-Aq  at  30°. 


K2CO» 


53.27 
53.09 


0.13 


0.04 


Alcohol 


0 

0.1 


90  49 


99.92 


fib 


46.73 

46.81 

* 


9.38 


0.04 


Solid  phase 


K2COC+K2C03. 


(de  Bruyn,  Z.  phys.  Ch.  1900,  32.  63  and  ff.) 


*  Solution  separates  into  two  layers, 
(de  Waal,  Dissert.  Leiden,  1910.) 

A  full  discussion  of  the  solubility  of  K2CO» 
in  methyl,  ethyl,  propyl,  isopropyl,  and  aJlyl 
alcohols  is  given  by  Frankforter  and  Frary 
(J,  phys.  Ch.  1913, 17.  402),  and  Frankforter 
and  Temple  (J.  Am.  Chem.  Soc.  1915,  37. 
2697). 
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K2COS  will  "salt-  out"  acetone  from  aqueous 
solution.  The  table  shows  the  composi- 
tion of  the  solutions  at  the  points  at 
which  inhomogeneous  solutions  of  K2CO3, 
acetone  and  H20  just  become  homoge- 
neous at  20C.  100  g.  of  the  solution  con- 
tain: 


ivja  >3 

HVo 

« 
act  tom1 

« 
K-.ro, 

K  • 
Hjt* 

8 

acetone 

18  84 

73  22 

7  94 

2  43 

55  36 

42  21 

13.32 

71  38 

15  30 

22  29 

72  81 

4  90 

11.83 

70  34 

17  S3 

17  86 

73  12 

9  02 

10  13 

69  03 

20  84 

15.81 

72  53 

11  66 

8.24 

67  31 

24  45 

14  39 

71.89 

13.72 

7  22 

65  99 

20  79 

10  29 

69  46 

20  25 

6.04 

64  39 

29  57 

1  91 

34  05 

44  04 

28  87 

69  OS 

2  05 

1  76 

52  86 

45.38 

23  94 

71  98 

4  08 

1  60 

51  60 

46  80 

21  52 

72  75 

3  33 

1  29 

49  57 

49.14 

19  60 

73  10 

7.70 

1  OS 

47  86 

31  06 

G  46 

65  34 

28.20 

0  94 

46  73 

52  33 

5  91 

64  65 

29.44 

0  75 

44  72 

54.53 

5  60 

63.93 

30  47 

O.C6 

43  31 

56.03 

3  04 

62  80 

32.16 

0  60 

42  49 

56.91 

4.50 

61  48 

34  02 

0  54 

41.73 

57.73 

3,80 

59  79 

36  41 

0  50 

40  69 

58.81 

3.18 

57.95 

38  87 

0  46 

40  48 

60.06 

2  73 

56  50 

40  77 

... 

(Frankforter  and  Cohen.  J.  Am.  Chem.  Soc. 
1914,  36.  1121.) 

Insol.  in  benzonitnle.  (Xaumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate,  (Naumann, 

B.  1910,  34.  314.) 
Sol.  in  phenol. 

Sol.  in  13.5  pts.  glycerine  of  1.225  sp.  gr. 
(Vogel,  N.  Repert.  16.  557.) 

100  g.  sat.  K2C08-hsugar-}-Aq  contains 
22.44  g.  K2CO3  and  56  g.  sugar  at  31.25° 
(Kohler,  Z.  Ver.  Zuckerind  1897,  47.  447.) 

+1&H20.    Very  deliquescent.    (Pohl.) 
Deliquescent    only    in    very    moist    air. 
(Stadeler.) 

Sol.  in  HaO  with  evolution  of  heat.    (Pohl.) 

Sol,  at  17.6°  with  absorption  of  heat,  at  32° 

with  evolution  of  heat,  and  at  25°  with  neither 

absorption  nor  evolution  of  heat.    (Berthelot, 

C.  R.  78.  1722.) 

Sat.  solution  of  K2COS+1MH20  in  H20 
contains  53.27  g.  anhydrous  K2CO8  in  100  g. 
solution  at  30°.  (de  Waal,  Dissert.  1910.) 

-j-2H20.  Salt  usually  given  as  containing 
1J^H20  contains  2H20.  (Gerlach,  Z.  anaL 
26.  460.) 

Sat.  solution  of  K2C03+2H2O  contains 
112  g.  anhydrous  K2COi  in  100  g.  H20  at  25°. 
(Osaka,  J.  Tok.  Ch.  Soc.  1911,  32,  870.) 

4-4H20.  Not  deliquescent  in  closed  vessels. 
(Gerlach,  /.  c ) 

Potassium  hydrogen  carbonate,  KHC03. 
Not  deliquescent 


Sol  in  y  5  pts  HaO  at  13°  (Redwood)  Sol  in  -i 
pts  II. -Oat  moderate  temperatures  (Borsmann  )  Sol 
in  0  8.JIM  pt  boiling  H.>O  (Pelletier) ,  m  4  pts  cold,  and 
1  2  pts  boiling  H20  (M  R  and  P  '*,  Pharm  )  Sol  m 
t  pts  HaO  at  IS  7  >°  (Abl  )  100  pts  H2O  at  15  5° 
dissolve  rK)  pts  and  at  100°,  Si  pts  'Urc's  Diet ) 

100  pts  IIoQ  at  10-11  2°  chbsolvc  211  1  pts  KHCO, 
and  tho  sp  gr  of  solution  is  1  1330  (Anthon,  Dmgl 
161  211!  ) 

100  pts.  H20  dissolve  at— 
0°        10°        20°       30° 
19.61    23.23    26.91    30.57  pts.  KHC08, 
40°       50°       60°       70° 
34.15    37.92    41.35    45.24  pts.  KHCO3. 
(Poggiale,  A.  ch.  (3)  8. 468  ) 

100  pts.  H2O  dissolve  pts.  KHC03  at  t°. 


t° 

Pis  KHCOa 

t° 

Pts,  KHCOs 

0 
20 

22.4 

33  2 

40 
60 

45  2 
46  4 

Ohbbits,  J.  pr.  (2)  10.  417 ) 

Sp  gr.  of  KHCOs+Aq  at  15°  containing 
5%  KHC03  =  1.0328;  containing  10%  KHCO* 

1.0674.    (Kohlrausch,  Z.  anal.  28.  472.) 

Sol.  in  12CO  pts.  boilingalcohol.  (Berthol- 
let.)  Insol.  in  alcohol.  £Dum.as.) 

100  pts.  H20  dissolve  19.3  pts.  KHCO3  and 
8.3  pts.  NaHCOs  if  the  sat.  solution  of  latter 
is  sat.  with  former;  and  26.1  pts.  KHCOs  and 
6.0  pts.  NaHCOs,  if  the  sat.  solution  of  the 
former  is  sat.  with  the  latter,  all  at  10°. 
(Mulder,  J.  B.  1866.  67.) 

Insol.  in  sat.  K2C03+Aq.  (Engel,  C.  R. 
102.  365 ) 

Solubility  of  KHCOa-J-KNOs  in  H20  in  an 
atmosphere  of  COa. 


1  litre  oi  the  solution  contains 

at  H  5° 

at  25  2° 

Mol  KHCOs 

Mol  KNO3 

Mol  KHCOs 

Mol  KNOs 

0.00 
0.39 
0.76 
1  16 
1  55 

2.33 
2.17 
2.03 
1.92 
1.81 

0.00 
0.89 
1.33 
1  91 

3.28 
2  84 
2.65 
2  45 

This  case  is  complicated  by  the  fact  that 
JECNOs  is  more  sol.  in  H20  sat.  with  C02  than 
in  pure  HaO. 

(Touren,  C.  R.  1900,  131.  261.) 

Insol.  in  benzonitrile  (Naumann,  B.  1914, 
47. 1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann. 
B.  1Q10,  43.  314.) 

Potassium,  praseodymium  carbonate.  K2CO*, 

Pti(CO,)»+12BM). 

Ppt.  Sol.  in  20%  K2CO,-fAq  (Meyer,  Z. 
anorg.  1904,  41.  104.) 
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Potassium    samarium    carbonate,    K2COs, 

Sm2(C03)34-12H2O. 

(Cleve.) 

Potassium  silver  carbonate,  KAgC03. 

Decomp.  by  H20.  (de  Schulten,  C.  R. 
105.  811 ) 

Ppt.  Decomp.  by  H2O.  (Reynolds,  Chem. 
Soc.  1898,  73  265.) 

Potassium  sodium  carbonate,  KNaC03-f 
6H20. 

Slightly  efflorescent  Sol.  in  0.75  pt.  H20 
at  12.5°;  in  0.54  pt.  H20  at  15°. 

Sat.  solution  at  15°  has  sp.  gr.=  1.366. 
ffltolba,  J.  pr.  94.  406.) 

Decomp.  by  recrystalhzing  from  H2O,  but 
crystallizes  undecomposed  from  sat.  K2C03-}- 
Aq. 

Sol  in  H20.     (Osaka,  C.  A.  1911.  2601.) 

See  K2C03-hNa2C03  under  Na2C03. 

+3H.O.  (Kremann  and  ZiteV,  M.  1909. 
30.  317.)  Does  not  exist.  (OsaVa ) 

K2CO3,  2Na2C03+18H20.  SI.  efflorescent. 
Very  sol,  in  B^O.  (Mangnac.) 

Potassium  stannous  carbonate,  KoCOs, 

2SnC03+2H20 
Decomp.  by  H20.    (DeviUe.) 

Potassium    uranyl    carbonate,    2K2COc, 
(U02)C08. 

Sol.  without  decomp.  in  13.5  pts.  H20  at 
15°,  and  in  somewhat  less  warm  H20.  Sol. 
in  boiling  H20  with  decomp. 

More  sol  in.  K2C03,  or  KHCOc+Aq  than 
inH20.  (Rose.) 

Insol.  in  alcohol.  (Ebelmen,  A.  ch.  (3)  5. 
189.) 

Potassium    zinc    carbonate,    4K2O,    6ZnO, 

11C02+8H20. 

Can  be  washed  with  cold  H20  without 
decomp.  (DeviUe,  A.  ch.  (3)  33.  99.) 

Praseodymium  carbonate,  Pr2(C03)3+8H20. 
Sol.  in  H20.    (von  Schule,  Z.  anorg.  1898, 
18,362.) 

Praseodymium  sodium  carbonate, 

2Pr2(C03)s,  3Na2C03+22H20(?). 
Ppt.    Easily  decomp.    (Meyer.  Z.  anorg. 
1904,  41.  105.) 

Radium  carbonate. 

Less  sol.  in  H20  than  corresponding  Ba 
comp.  (Curie,  Dissert.  1903.) 

Rubidium  carbonate,  Rb2CO«. 

Very  deliquescent,  and  sol.  in  H?0.  100 
pts.  absolute  alcohol  dissolve  0.74  pt.  Rb2CO8. 


Rubidium  hydrogen  carbonate,  RbHCOg. 

Not  deliquescent.     Easily   sol.   in  H20 
(Bunsen.) 


Samarium  carbonate,  S 

Insol.  in  H2O.  (Clcvc,  Bull.  Soc.  (2)  43. 
168.) 

Samarium  sodium  carbonate,  SnWCOjJs, 
Na2C03+16H20. 

Ppt.    (Cleve.) 

Scandium  carbonate,  Scs(CO*)3+12HsO. 
(Crookes,  Roy.  Soc.  Proc.  1908, 80,  A.  518.) 

Scandium  sodium  carbonate,  ScafCOj)», 
4Na2C03+6H20. 

Difficultly  sol.  in  H20 

Sol.  in  cold,  less  sol.  in  hot  alkali  carbonates 
+Aq.  (R  Meyer,  Z.  anorg  1910,  67.  410  ) 

Silver  carbonate,  Ag2C03. 

Somewhat  sol.  in  H20.  Sol.  in  31,978  pts. 
H20  at  15°.  (Kremers,  Ppgg.  85.  248.)  1  g. 
Ag2CO3  dissolves  in  2 1  boiling  H20.  ( Joulin, 

A.  ch  (4)30.260.) 

Solubility  in  H20  at  25°»1.16xl(H 
mol./l  (Spencer  and  Le  Pla,  Z.  anorg.  1910. 
65.  14.) 

1  1.  H20  at  25°  dissolves  1.2  x  1CM  gram 
atoms  of  silver.  (Abegg  and  Cox.  Z.  phys. 
Ch.  1903,  46.  11.) 

Insol.  in  H2C08+Aq.  (Bergman )  Sol.  in 
961  pts.  H2C03+Aq.  (Lassaigne.)  1  1.  sat. 
HjsCOs+Aq  dissolves  0  846  g.  Ag2C03  at  15°. 
(Johnson,  C.  N.  54.  75  ) 

Sol  in  (NH4)2C03-hAq  or  NH4OH+Aq; 
si.  sol.  in  KaCOs+Aq.  (Wittstein.)  Easily 
sol.  in  Na2S2Os-j-Aq.  (Herschel,  1819.)  Sol. 
in  hot  NH4Cl-fAq,  and  si.  sol.  in  NH4N03+ 
Aq.  (Brett,  1837.)  Not  pptd.  in  presence  of 
Na  citrate.  (Spiller.)  Decomp.  by  HC1+ 
-Aq,  and  chlorides 4-Aq. 

Somewhat  sol.  in  cone.  NaN03-|-Aq.  (de 
Coninck,  Belg.  Acad.  Bull.  1909,  333.) 

Insol.  in  liquid  NHS.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol. 

Insol.  in  methyl  acetate  (Naumann,  B 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 

B.  1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37* 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Silver  carbonate  ammonia. 

Easily  sol.  in  H2O.  Sol.  in  NH4OH+Aqr 
from  which  it  is  precipitated  by  absolute  al- 
cohol. (Berzelius.) 

Ag2C08,  4NH3.  Ppt.  Insol.  in  alcohol. 
(Keen,  C.  N.  31. 231.) 

Sodium  carbonate,  Na2CO3. 

Anhydrous.  Sol.  in  E20  with  evolution  of 
heat. 

Sol.  m  5.967  pts  HsO  at  15°.  (Frcsemus  )  100  pts 
HaO  at  14.6°  dissolve  774  pts  XaiCOa,  or  2064  pts. 
NaiCOa  lOHkO  is  sol  in  rather  less  than  1  pt  boiling 
HsO  (Thomson,  1831) 

Sol.  m  2  pts.  H20     (Bergman } 

Sol,  in  2  pts.  H»0  at  18  75°.    (Abi ; 
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S->liil>iht\  in  100  pts  H»O  at  t° 

Possesses  four  different  degrees  of  solubil- 

, , 

Tpts    ;  vf'p,^ 

'     t° 

^Pts 

Pts 

Xaaf  "<  >« 

ity,  according  to  different  states  of  molecular 
constitution  and  degrees  ol  hydration.  (Lowel, 

xa-rna  |  ^-jjj,,; 

XajC'i  >a 

t-K)IIj(j 

A,  ch.  (3)  44.  330.) 

"*    /IW      '          '>!      "i*> 

-_  

-  —  ~  — 

I"*!     41 

Little  more  sol.  at  34-38°  than  at  104°,  but 

10 

<    (JS     i         JI    ,)J 
IN  M>    I       M    OS 

ill) 

»3  !!!! 

/  1    oo 

an  37 

maximum  of  solubility  is  probably  at  15°. 

JO 

MU  Sli    j     1J,{   11»    fJlOi  N 

4S  30 

421)  tiS 

(Lowel  ) 

iPoKKi-il.  ,   \    ch    (3i  8    JUS  ) 

Solubility  of  Xa,C03,  Xa2COc-flOHA  Na2C03-h7H2O  (a),  and  Na2C03+7H20  (&)  in  H2Q. 


t'J 

Sat    v  lutirm  of 
XasCO,  *-10H>0 
fontiiins  — 

Sat    solution  of 
XajC'Oa+THsO  (6) 
contains— 

Sat   solution  of 
Na2CO3+7H2O  (a) 
contains  — 

Pts 
N'ajPO,  ir 
100  pts  HjU 

Pts 

NVOO.-H 

10H.O  in 

UK)  pts  ir2<» 

Pts 

Xa-Ohm 
100  pts  HjO 

Pts 

Na2CC>3  + 
7HaO  (h)  in 
lOUpth  HaO 

Pts. 
Na2COa  + 
lOBfcO  in 
100  pts.  H2O 

Rs 
NaaCOa  in 
100  pts  HaO 

Pis 
NasCOs  + 
7HaO  (a]  in 
100  pts  H2O 

Pts. 
NaaCOa-f 
10H2O  m 
100  pts.  HsO 

0 
10 
15 
20 
25 
30 
38 
104 

0  97 
12.00 
16  20 
21  71 
2S  50 
37.24 
51  67 
45  47 

21  33 
40  94 
<33  20 
92  82 
149.13 
273  64 
1142.17 
539.63 

20  39 
26.33 
29.58 
38  55 
38.07 
43  45 

58  93 
S3  94 
100  00 
122  25 
152.36 
196.93 

84  28 

128  57 
160.51 
210.58 
290.91 
447.93 

31  93 
37  85 
41  55 
45  79 

112  94 
150.77 
179.90 
220.20 

188.37 
286.13 
381.29 
556.71 

(Ldwel,  A.  ch.  (3)  33.  382.) 


100  pts.  H20  at  14°  dissolve  60.4  pts. 

Na2C08-HOH2O;  at  36°,  833  pts.;  at  104°, 

445  pts.    Solubility  increases  to  36°,  then 

diminishes.    (Payen,  A.  ch.  (3)  43.  233.) 

There  are  apparently  two  maxima  of  solu- 

bility; the  one  occurring  at  15°,  or  even  lower, 
as  warm  solutions  cool;  the  other  at  34-38°, 

when  cold  solutions  are  warmed.     (Payen, 

A.  ch.  (3)  44.  330.) 

Solubility  in  ICO  pts.  H20  ad  t°. 

Pts 

Pts 

Pts. 

t° 

Na2COa 

t° 

NasCOs 

t° 

NasCOa 

0 

7.1 

22 

23  8 

43 

46.2 

1 

7.5 

23 

25.1 

44 

46.2 

2 

7  8 

24 

26.5 

45 

46.2 

3 

8.4 

25 

28.0 

46 

46  2 

4 

8.9 

26 

29  7 

47 

46.2 

5 

9  5 

27 

31.6 

48 

46.2 

6 

10  0 

2S 

33.6 

49 

46  2 

7 

10.6 

29 

35.8 

50 

46.2 

8 

11.2 

30 

38  1 

51 

46.2 

9 

11  9 

31 

41.4 

52 

46  2 

10 

12  6 

32 

46.2 

53 

46.2 

11 

13.3 

32.5 

59.0 

54 

46.2 

12 

14.0 

33 

46.2 

55 

46.2 

13 

14.8 

34 

46.2 

56 

46.2 

14 

15.6 

35 

46.2 

57 

.46.2 

15 

16.5 

36 

46.2 

58 

46.2 

16 

17.4 

37 

46.2 

59 

46  2 

17 

18.3 

38 

46.2 

60 

46.2 

18 

19.3 

39 

46.2 

61 

46.2 

19 

20.3 

40 

46.2 

62 

46.2 

20 

21.4 

41 

46.2 

63 

46.2 

21 

22  6 

42 

46.2 

64 

46.2 

Solubility  in  100  pts.  H2O  at 


t° 

Pts. 
NaaCOs 

t° 

Pts 
Na2COs 

t° 

Pts. 
NaaCOa 

65 

46.2 

79 

46.2 

93 

45.6 

66 

46.2 

80 

46.1 

94 

45.6 

67 

r46.2 

81 

46.1 

95 

45.6 

68 

46.2 

82 

46.1 

96 

45.6 

69 

46.2 

83 

46.0 

97 

45.5 

70 

46.2 

84 

46.0 

98 

45.5 

71 

46  2 

85 

45.9 

99 

45.5 

72 

46.2 

86 

45.9 

100 

45.4 

73 

46.2 

87 

45.8 

101 

45.4 

74 

46.2 

88 

45.8 

102 

45.3 

75 

46.2 

89 

45.8 

103 

45.3 

76 

46  2 

90 

45.7 

104 

45.2 

77 

46.2 

91 

45.7 

105 

45.1 

78 

46  2 

92 

45.7 

(Mulder,  Scheik.  Verhandel.  1864.  129.) 


Liable  to  form  supersaturated  solutions. 
•    Supersat.    NaaCOs+Aq  (2  pts.  Na2CO*, 
10H20:  1  pt.  H20)  may  be  kept  in  a  flask 
closed  with  cotton  wool.    (Schroder.) 

When  supersat.  NauCOs+Aq  is  exposed  to 
low  temperatures,  the  lOH^O  salt  crystallizes 
out;  but  under  other  circumstances  two  other 
salts  are  formed,  each  containing  7H20;  one 
is  four  times  as  sol.  at  10°  as  the  10H2O  salt, 
and  the  other  twice  as  sol.  See  above,  (Ldwel, 
A.  ch.  (3)  33.  337.) 

See  also  Na2C03-hH2O,  7H2O,  and  10H2O. 
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Sp  gi    of  NajCOa  +Aq  at  15° 

Sp.  gr.  of  NaaCOa+Aq  at  17.5C. 

<  "o  NaaCOa 

Sp  gr 

%  Na2COs 

Sp   KT 

XasCO, 

Xj.ro, 

4-lOHjO 

Sp    Hi 

N4i_>C(h 

\a>CO, 
-j-lOHaG 

Sp    RI 

0  372 
0  744 
1  116 
1  4S8 
1  850 
2  232 
2  504 
2  976 
8  348 
3  720 
4  090 
4  464 
4  830 
.1  208 
>  580 
o  972 
6  324 
6  396 
6  708 
7  440 

1  0040 
1  0081 
1  0121 
1  0163 
1  0204 
0245 
0286 
0327 
0368 
0410 
0452 
0494 
0537 
0376 
0625 
0669 
0713 
1  0757 
1  0802 
1  0847 

7  812 
S  184 
S  006 
8  92S 
9  300 
9  672 
10  044 
30  416 
10  788 
11  160 
11  532 
11  904 
12  276 
12  648 
13  020 
13  392 
13  764 
14  136 
14  508 
14  880 

1  0892 
1  09J7 
1  0982 
1   1028 
1  1074 
1   1120 
1  1167 
1   1214 
1   1261 
1  1308 
1   13oO 
1   1404 
1   1452 
1   1500 
1   1549 
1    1598 
1   1648 
1   1698 
1  1748 
1   1816 

1 

2 
3 

4 
5 

6 

7 
S 

2  70 
5  40 
8  10 
10.18 
13  50 
16  20 
18  90 
21  60 

1  010 
1  020 
1.031 
1  041 
1.052 
1.063 
1.073 
1.084 

9 
10 
11 
12 
13 
14 
15 

24  30 
27  00 
29.70 
32  40 
35  10 
37  80 
40  50 

1  095 
1  105 
1  116 
1.127 
1  137 
1.148 
1.157 

(Eager.) 

Sp.  gr.   of  NaaCOs+Aq  increases  or  di- 
minishes by  a  change  of  temperature  of  1°  by 
the  following  amounts  — 

(Tflnnerman.) 

Sp.  gr.  of  Na2C03+Aq  at 

15°. 

Corr. 

%  Na.'COa 

0.0004 
0  00033 
0  00026 

13-15 
8-12 
3-7 

% 

Sp  gr.  if  %  is 
NasCOs 

Sp.  gr.  if  %  is 
NasCOa+lOHsO 

(Hager,  Comm.  1883.) 
Sp.  gr.  of  cone.  jSra2CO3-hAq  at  30°. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

1   0105 

1.0210 
1.0315 
1.0420 
1  0525 
1.0631 
1  0737 
1  0843 
1  0950 
1.1057 
1.1165 
1  1274 
1.1384 
1.1495 

1.004 
1  008 
1.012 
1.016 
1.020 
1.023 
1.027 
1.031 
1.035 
1.039 
1.043 
1.047 
1.050 
1.054 
1.058 
1.062 
1.066 
1.070 
1.074 
1.078 
1.082 
1,086 
1.090 
1.094 
1.099 
1.103 
1.106 
1.110 
1.114 
1.119 
1.123 
1.126 
1.130 
1.135 
1.139 
1.143 
1.147 
1.150 

Sp    gr 

<** 

Naafio 

VasCOs 
in  11 

Sp   gr 

Na-CCh 

NafcOo 
inl  1 

1.310 
1.300 
1  290 
1.280 
1.270 
1.260 
1.250 
1.240 
1.230 

28   13 

27  30 
26  46 
25  62 
24  78 
23  93 
23  08 
22  21 
21.33 

368  5 
354.9 
341.3 
327  9 
314.7 
301.5 
288.5 
275.4 
262.3 

1.220 
1.210 
1.200 
1  190 
1.180 
1.170 
1.160 
1.150 
1.140 

20.47 
19.61 
18  76 
17  90 
17  04 
16  18 
15.32 
14  47 
13  62 

249  7 
237.3 
225.1 
214.0 
201.1 
189.3 
177.7 
166.4 
155.3 

(Lunge,  Chem.  Ind.  1882.  320.) 
Sp.  gr.  of  NaaCOs+Aq  at  23°. 

8g 

51 

NaafcOs 

Sp.  gr 

% 
& 

^ 

Naafco* 

Sp.  gr. 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

0.370 
0.741 
1.112 
1.48*2 
1  853 
2.223 
2.594 
2.965 
3.335 
3.706 
4.076 
4.447 
4.817 
5.188 
5.558 

1.0038 
1.0076 
1.0114 
1.0153 
1.0192 
1  0231 
1.0271 
1.0309 
1.0348 
1.0388 
1.0428 
1.0468 
1.0508 
1.0548 
1.0588 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5.929 
6.299 
6.670 
7.041 
7.412 
7.782 
8.153 
8.523 
8.894 
9.264 
9.635 
10.005 
10.376 
10.746 
11.118 

1.0628 
1.0668 
1.0708 
1.0748 
1,0789 
1.0836 
1.0871 
1.0912 
1,0953 
1.0994 
1.1035 
1.1076 
1.1117 
1.1158 
1.1200 

(Gerlach.  Z. 

anal.  8.  279.) 

*JOO 
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Sp.  gr.  of  Na2CO3-f-Aq  at  t°.    H20  at  4 


.  <>f  XA..CO  .+Aq  at  W— 


•SK' 

*! 

XuXX>,  |  SI>  «r 

i 
i 

XT. 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

XajCO. 

Sp  K* 

31 
32 
33 
34 
35 
30 
37 
38 
39 
40 

11  48S 
11  859 
12  230 
12  000 
12  971 
13  341 
13  712 
14  082 
14  530 
14  824 

1  1212 
1  1284 
1  1326 
1  1368 
1.1410 
1  1452 
1  1494 
1  1536 
1  1578 
1  1620 

15,195 
15  550 
15  930 
10  307 
10  077 
17.048 
17  418 
17  789 
18.159 
18  530 

1  1062 
1  1704 
1  1740 
1  1788 
1  1830 
1  1873 
1  1916 
1  1959 
1.2002 
1.2045 

(Schiff,  A.  113.  186.) 

Sp.  gr.  of  NaaCOa+Aq  at  23.3°.  a  =  number 
of  grms  X  Yi  mol.  wt.,  dissolved  in  1000 
grms.  H20;  6— sp.  gr.  if  a  =  Na2Cr 
lOHjO  (%  mol.  wt.  =  143);  c=sp.  gr.  ij 
;  (%  mol.  wt.  =  53). 


b 


1  048 
1  086 
1  117 
1  142 


1.052 
1.100 
1  145 
1.187 


1  163 
1.182 
1  198 


1  226 


(Favre  and  Valson,  C.  R.  79. 


Sp.  gr.  of  Na2C03-f  Aq  at  18°. 


5 
10 


Sp  gr 


1.0511 
1.1044 


NaaCOa 


15 


Sp  gr. 


1.1590 


(Kohlrausch,  W.  Ann.  1879. 1.) 
Sp.  gr.  of  Na2CO8+Aq. 


K  -equivalents 
NasCOj  per  I. 

t° 

Sp  gr  t°/t° 

0.002524 

16  004 

1.0001418 

0.005041 

16.026 

1.0002844 

0.01006 

16.049 

1  000568 

0.02501 

16  028 

1  001413 

0.04954 

16.050 

1.002789 

0.10188 

16.030 

1.005699 

0.24646 

16.041 

1.013598 

0.002628 

16.051 

1.0001473 

0.003948 

16.088 

1.0002216 

0  009182 

16.081 

1.0005181 

0.01830 

16.089 

1.001033 

0.10842 

16.042 

1.006048 

0.21570 

16.055 

1.011910 

0.4297 

15.14 

1.02346 

2.5015 

16  05 

1.12533 

(Kohlrausch,  W.  Ann.  1894,  53.  26.) 


t° 

cc  Nu.'CCh 

Sp  gr 

60° 

28  74 
25  20 
22  25 
IS  23 
14  06 

1  2971 
1  2546 
1  2191 
1  1746 
1  1277 

80° 

28  59 
18,26 

1  2807 
1  1607 

(Wegscheider,  M.  1905,  26.  690.) 

Sp  gr.  of  dil  Na2CO3-f  Aq  at  20  004°. 
Conc.~g.  equiv.  Na2C03  per  1.  at  20.004° 
and  730  mm. 
Sp.  gr,  compared  with  H20  at  20.004°  =  1. 


Cone 


o.ooco 

0  0001 
0  0002 
0.0004 
0.0005 
0  0010 
00020 
0  0040 
0  0050 
0.0100 


.000,000,0 
.000,005,6 
000,011,2 


1  000,022,5 


000,028,1 
1  000,056,3 
1  000,112,7 
1.000,225,8 
1.000,282,4 
1  000,564,8 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  36. 
1685.) 

Na2C03+Aq  containing  5%  Na2COs  boils 
at  100.5°;  10%  Na2CO$,  at  101.1°;  15% 

asCOa,  at  101.8°.    (Gerlach.) 

Sat.  solution  boils  at  104.4°  (Griffiths, 
1825);  106°  (Kremers);  104°.  (Payen.) 

Sat.  solution  forms  a  crust  at  104.1°,  and 
C9ntains  42.2  pts.  Na2COa  to  100  pts.  H2O; 
""  *  ;hest  temperature  observed,  105°.  (Ger- 

fc,  Z.  anal.  26.  427.) 

B.-pt.  of  Na2C034-Aq  containing  pts  Na2CO8 
to  100  pts.  H20.  G= according  to  Ger- 
lach (Z.  anal.  26.  458);  L= according  to 
Legrand  (A.  eh.  (2)  59.  426) 


B.~pt. 


.00.5° 

.01.0 

.01.5 

.02.0 

.02.5 

.03.0 


5.2 
10.4 
15.6 
20.8 
26.0 
31  1 


7.5 

14.4 
20.8 
26.7 
32.0 
36.8 


B-pfc 


103.5° 

104.0 

104.5 

104.63 

105.0 


G 


36.2 
41  2 

46.2 

51.2 


41.0 
44.7 
47.9 
48.5 


Less  sol.  in  dil.  NH4OE+Aq  than  in  H20. 
Fresenius.) 

See  also  under  Ammonia. 

Solubility  of  NaaCOs+NH^l.  See  under 
Ammonium  Chloride. 

Solubility  of  Na2CO8+K:2CO,.  See  under 
Carbonate,  potassium. 
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The  reciprocal  solubility  of  sodium  car- 
bonate and  sodium  hydrogen  carbonate  in 
H20  has  been  determined,  (de  Paepe,  C.  A. 
1911,  2603,  and  1912,  2723.) 

Solubility  of  Na2C03+NaHC03  in  H20  at 
25°. 


a;  per  100  g  H2O 

Solid  phase 

NaHOOa 

Na.COa 

0 
2.1 

4  2 
5  7 
7  3 
9  0 
10  1 

28.3 
27.3 
26  5 
19.2 
12.4 
6  2 
1.0 

Na2CO3.10H2O 

u 

Na2CO3.10H20+NaHC03 
NaHC03 

it 
t( 
(k 

(de  Paepe,  Bull.  Soc.  Chim.  Belg.  1911,  25. 

SolubiHty  of  Na2C03+NaHCO3  in  H20  at 
25°. 


g  perl 


XaHCOa  Na2CO 


98.7 
50.8 
27.6 

0.0 


0.0 
216.6 
276.3 

276.4 


Solid  phase 


NaHCOs 

NaHCOa  -f  NaaCOa,  NaHCOs.  2H2O 
Na2CO3,NaHC03.2H2O  +Na2CO3 

10H:O 
Na2C03  10H2O 


(McCoy  and  Test.  J.  Am.  Chem.  Soc.  1911, 
$3.  474.) 

Equilibrium  between   Na2C08>   NaHCO, 


and  C02. 
hydrogen. 


See  under   Carbonate,   sodium 


Solubility  of  NaN03  in  Na2C034-Aq  at 

T«  inrin  MA*vi    TT^A 


10° 


In  1000  ccm.  H2O 


NaNOa        NaaCOs 


805.0 
704.8 


87.5 
119  8 


Solid  phase 


NaN03 

NaN03,  Na2COs 
Na2CO3 


(Kremann,  M.  1909,  30.  325.) 
Solubility  of  NaN03  in  Na2C03+Aq  at  24.2° 


In  1000  ccm.  HaO 


NaNOs 


913.58 

844.50 

627.75 

544.3 

459,6 


NassCCh 


59.61 
217.85 
246.30 
263.30 

28.55 


Solid  phase 


NaN03 
tt 

NaNO,+Na2C03.7H20 


(Kremanix,) 


Solubility  of  Na2CO3+NaBr  in  H2O  at  30° 


Xa-CO, 


27  98 

27  54 

26  72 

26  23 

23  40 

22  68 

19  86 

19  57 

18  11 

8.45 

6  90 

3.04 

2  99 

2.60 

0 


XaBr 


0 

2  41 
4  06 
6  26 

11  00 

12  22 
16  88 
16  95 
19  32 
33.39 
36.13 

44  75 

45  31 
45.68 
49.40 


Solid  phase 


h  lOHaO 


X  ii 


7H>O  +XaaC<X  HjO 
XjuCCh  HjO 


i  2H>0+NaaCO3.H20 
XaBr  2H2O 


rCocheret,  Dissert  1911.) 

Solubility  in  NaCl+Aq.  100  pts.  H2O  dis- 
solve pts.  NaCl  and  pts.  Na2CO-flOH30, 
when  that  salt  is  in  excess  at  15°, 


Pts 
NaCl 

Pts 
Na2CCh 
+10HsO 

Pts 

XaCI 

Pts 
NasCOs 
-ROHaO 

0  00 
4.03 
8  02 
12  02 
16  05 
19  82 

61.42 
53.86 
48.00 
43.78 
40.96 
39.46 

23.70 
27  93 
31.65 
35.46 
sat. 
37.27 

39.06 
39  73 
41.44 
43.77 

45.32 

Solubility  of  anhydrous  Na2CO3  in  100  pts. 
NaCl+Aq  containing  %  NaCl  at  15°. 


%  NaCl 

Pts  Na2COs 

%  NaCl 

Pts  Na2COa 

0 

16.408 

12 

10.488 

1 

15.717 

13 

10  244 

2 

15.060 

14 

10  041 

3 

14.438 

15 

9.880 

4 

13  851 

16 

9.762 

5 

13.299 

17 

9.686 

6 

12,783 

18 

9.655 

7 

12.305 

19 

9.667 

8 

11.864 

20 

9.725 

9 

11.461 

21 

9.828 

10 

11.097 

22 

9.997 

11 

10.773 

•• 

.... 

(Reich,  W.  A.  B.  99,  2b.  433.) 
Solubility  of  Na2C03+NaCl  in  H2O  at  30°. 


NasCCh    Nabl 


27.98 
27.48 
27.12 
26  82 
25  59 
24.26 


0 

0,9 
3  33 
4.15 
5.17 
5.93 


Solid  phase 


NajiCOUOHaO 


NaaCOj 
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Solubility  of  Ka-< 

dOj+XaClinHaOat 

Continued. 

Solubility  of  Na2C03  in  alcohol  -J-H2O  at  30°. 

3D  — 

ToNasCOa    %  alcohol 

Solid  phase 

Na/O 

NaCl 

Solid  phaw> 

27.4             0 

26.61      2.64 
[26  14*     3.411" 
1    1.38    44  81J 
'   0  62     52  99 
0  61     53  26 
0  53    55  70 
0.51     56  56 
0.47    62  61 
0  40    63.20 
0  15    72.80 
0.11     73  06 
0.07    78.19 
0.07    82  26 
0  06    86  76 
0  06    90  95 
0  04    93.09 
0  03    95  06 
95  65 
.  .       98  46 

XajCOa  10H20 

NajCOs  lOHjO+NaaCOs  7HaO 
NaaCCh  7H2O 

NaaCOa  7H20  -f-NaaCOa  H=O 
XajCOs  H20 

XdsCOsHaO+NaaCOj 

NaaCOa 
« 

22.75 
20.72 
18.00 
14.81 
0.71 
5.05 
0 

10.24 
11  49 
14.12 
16.26 
18.76 
21.94 
26  47 

Xa.'PO  7H  .0  -fXuzCJa  H20 
XasCO-HaO 
Nad-*-  XasCO-sJIaO 
XaCl 

(Cocheret,  Dissert.  19110 
Solubility  of  NasCOa+Nal  in  H2O  at  30°. 

V  ai&o 

Nil 

Solid  phase 

27  4 
26.5 
25.5 
25.2 
24  4 
24.3 
23.0 
20.8 
20.0 
18.7 
15.3 
13,1 
10.4 
6.4 
4  2 
3.1 
2.7 
1.5 
0.9 
0.6 
0.3 
0.0 

0 
2  4 
4  7 
5  2 
8.6 
9  5 
11  2 
14  0 
15.7 
18.4 
25  4 
29.1 
33.3 
404 
46.0 
.49  5 
51  0 
54  6 
57.6 
61.2 
65  6 
65.5 

\W03  1CH-0 

N  ,»SC  (  )  i  lOHaO  +XasC  O   7H  jO 
XajCOa  7HsO 

Xa..  COj.7H2O-,  NaaCCXi  H»O 
Xa.-COH'O 

Xal  2H  jO  +NaaC03  H  -O 
Xal  210 

*  Conjugated  liquid  phases. 
(Cocheret,  Dissert.  1911.) 
See  also  under  Na2C08-l-H2O,  -f7H2O  and 
+10H20. 

Not  decomp.  by  1  pt.  H2S04+6  pts.  ab- 
solute alcohol. 
Not  decomp.  by  alcoholic  solutions  of  race- 
mi0,  tartaric,  or  glacial  acetic  acids;  slowly 
decomp.  by  HNO*  -{-absolute  alcohol. 
Solubility  of  Na2CO,-fNaBr,  NaCl  and 
Nal  in  alcohol.    Numerical  data  given  by 
Cocheret  (Dissert.  1911),  reported  in  Tables 
annuelles  Internationales  des  Constants,  etc. 
for  1911. 

Solubility  of  Na2C03  in  propyl  alcohol  at  20°. 

Alcohol,  wt  per  cent 

g.  NasCOs  l>er  100  g 
solution 

(Cocheret,  Dissert.  19110 

Insol,  in  liquid  C02,    (Buchner,  Z.  phys. 
Ch.  1906,  64.  6740 
InsoL  in  liquid  NHs.    (Franklin.  Am.  Ch. 
J.  1898,  20.  8290 
Insol.  in  alcohol.    (Fresenius.) 
SI.  sol.  in  absolute  alcohol;  apparently  insol. 
in  an  alcoholic  solution  of  soap.     (Duffy, 
Chem.  Soc.  5.  305.) 

Solubility  of  Na2C08  in  ethyl  alcohol  at  20°. 

28 
38 
44 
46 
48 
50 
54 
62 

4.4 
2.7 
1.7 
1.6 
1  3 
1.2 
0.9 
0.4 

(Linebarger,  A,  Ch.  J.  1892,  14.  380.) 

A  full  discussion  of  the  solubility  of  Na^COs 
in  propyl.  and  allyl  alcohol  is  given  by  Frank- 
forter  and  Temple  (J.  Am.  Ch.  Soc.  1915.  37. 
2697). 
Insol.  in  CS2.   (Arctowski,  Z.  anorg.  1894, 
6.  257.) 
Insol.  in  benzonitrile.    (Naumann,  B.  1914, 
47.1370.) 
Insol.  in  methyl  acetate  (Naxtmann,  B. 
1909.  42.  3790);  ethyl  acetate.    (Naumann, 
B.  1904,  37.  36020 

Alcohol,  wt.  per  cent 

g.  !sa»COaper  lOOff 
solution 

44 
46 
*    48 
50 
54 

1.7 
1.13 
0.9 
0.84 
0.80 

(Linebarger,  A.  Ch.  J,  1892,  14.  3800 
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Solubility  in  mixtures  of  pyndino  and  H*2O 
from  — 65°  to  +200°.  Solubility  curves  are 
given.  (Limbosch,  Chem.  Soc.  1909,  96  (2), 
472.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II  1014.) 

100  g.  glvcerine  (sp.  gr.  =  1.262)  dissolve 
98.3  g.  Na2CO3  at  15-16°.  (Ossendowski, 
Pharm.  J.  1907,  79.  575  ) 

100  g.  sat.  solution  in  glycol  contain  3.28- 
3.4  g.  Na2CO3  (de  Comnck,  Bull.  Soc.  Belg. 
1907,  21.  141.) 

100  g.  sat  Na'CCh -{-sugar +Aq  coDtain 
6.89  g.  Na2CO3 +64.73  g.  sugar  at  31.25°. 
(Kohler,  Z.  Ver.  Zuckerind.  1897,  47. 447.) 

+H2O.  Takes  up  H2O  from  the  air.  Less 
sol.  in  H2O  at  104C  than  at  38°;  at  15-20°,  100 
pts  H20  dissolve  52.4  pts.  of  this  salt,  cal- 
culated as  Na2CO3.  Insol.  in  alcohol. 
(Lowel.) 

Solubility  in  100  pts.  H2O  at  t°. 


Solubility  in  100  pts.  H2O  at  t°. 


Corrected  t° 
(Hydrogen  scalej 

Pts. 
anhydrous  salt 

29.86 

50  53 

29  89 

50.75 

31.80 

50  31 

35.17 

49.63 

35.37 

49.67 

35  66 

49.37 

35  86 

49.44 

36  45 

49,36 

36  90 

49.29 

37  91 

49.11 

38  92 

49.09 

40  94 

48  51 

40  93 

48  52 

43  94 

47.98 

(Wells  and  McAdam,  J.  Am.  Chem.  Soc.  1907. 
29.  726.) 

Solubility  in  alcohol +Aq. 
Composition  of  the  alcohol  and  water  layers 
in  contact  with  the  solid  phase  Na2CO34-32O. 


t° 

Alcohol  layer 

Water  layer 

alcohol 

% 
salt 

% 
water 

% 
alcohol 

% 
salt 

% 
water 

68 
49 
40 
36 
35 

55  8 
61.0 
61  0 
62.0 
62  9 

0  9 
0  4 
0.4 
0.3 
0.3 

43.3 
38.6 
38.6 

37.7 
36.8 

2.3 
1  2 
1.2 
1.1 
1.0 

28.8 
31.5 
31.9 
32.1 
32.4 

68.9 
67.3 
66.9 
66.8 
66.6 

(Ketner,  Z.  phys.  Ch.  1902,  39.  651.) 

•f  3H20.    (Schickendantz,  A.  156.  359.) 

+5H2O.    (Persoz,  Pogg.  32.  303.) 

Not  efflorescent.    Sol.  in  H20. 

4- 6H2O.    (Mitscherlich,  Pogg.  8.  441.) 

-KH20.    Efflorescent.    Two  salts,  7H2O 

(M  ( =  +  8H20  of  Thomson),  and  7E2O 

(a).    See  also  under  Na2C08. 


Correctod  t° 
(Hydrogen  *rulcO 

Pts 
tinhydroub  salt 

30  35 

43  50 

31  82 

45  16 

32  86 

46  28 

34  37 

48  22 

34  76 

48.98 

35  15 

49  23 

35  17 

49  34 

35  62 

50  OS 

(Wells  and  McAdam,  J.  Am.  Chem  Soc.  1907, 
29.  726.) 

Composition  of  the  solutions  which  can  be 
in  equilibrium  with  Na2CO3-f7H2Oj3  at 
different  temperatures. 


t° 

(  o  NasCOa 

32.1 
32.5 
33.3 
33.9 
34.5 

31   8 

32.1 
32.7 
33.0 
33  9 

(Ketner,  Z.  phys.  Ch.  1902,  39.  646.) 

Composition  of  the  alcohol  and  water  layers 
m  contact  with  the  solid  phase,  Na2CO3-f 
7H2O£,  at  different  temperatures. 

t° 

Alcohol  layer 

Water  layer 

% 
alcohol 

sa!t 

% 

water 

%al- 
cohol 

% 
salt 

% 
water 

33.2 
32.3 
31.9 
31.45 
31.2 

58.1 
56  1 
54  8 
53  5 
52  4 

0  5 
0  6 

0  7 
0  7 
0  8 

42.4 
43.3 
44  5 
45.8 
46.8 

1.4 
1.5 
1.7 

31.0 
30.2 
29.8 
29  3 
29.3 

67.6 
68.3 
68.5 

(Ketner.) 

Composition  of  the  two  liquid  layers  which 
at    different    temperatures    can   be   in 
metastabile  equiliDrium  with  NaaCQa-f- 
7H20£. 

t° 

Alcohol  layer 

"Water  layer 

% 
alcohol 

% 
salt 

% 
water 

%  al- 
cohol 

salt 

% 
water 

28.9 
26.6 
23.0 

46.9 
39.1 
24.5 

1.3 
1.3 
6.7 

51 
59 
68 

.8 
.6 
8 

2.3 
3.3 
7.0 

26.3 
25.4 
20.2 

71.4 
71.3 
72.8 

(Ketner.) 

4-lOHsjO.  Efflorescent.  Sol.  in  1.05  pts. 
BkO  at  23°,  and  sat.  solution  has  sp.  gr. 
1.1995.  (SchM,  A.  109.  326.) 

Melts  in  crystal  H20  at  34°.  (Tilden, 
Chem.  Soc.  45. 409.) 

See  above  under  Na2COs  for  further  data. 
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Solubility  in  100  pts.  H20  at  t°. 

Composition  of  the  alcohol  liquids  which  can 
be  in  equilibrium  with  Na2C03+10H2O 
and  Na2CO3-f  7H20/3  at  different  tem- 
peratures. 

O>rr«jftf.l  l° 
(Ujdrofieu  hnalf) 

Pts 
anhy  Irons  salt 

27.84 

29.33 
29  85 
30  35 
31  45 
31.66 
31.72 
32.06 

34  20 
37  40 
38  89 
40  12 
43.25 
43  95 
44  21 
45  64 

t° 

%  alcohol 

%  salt 

%  water 

29° 
26° 

21° 

62  3 
67  8 
73  3 

C  3 
0  1 
G  06 

37  4 
32  1 
26  6 

(Ketner.) 

See  also  under  Na2C03. 
-H5H20.    (Jacquelain,  A.  80.  241.) 

/Tir«ll«  ««J  AT«.  A  r]AV»    T    A  «,   /-«i>~,«    c*~A   tnryr 

29.  726.) 

Sat.  solution  at  25°  contains  29.37  g.  anhyd. 
Xa2CO3  in  100  g.  H20.  (Osaka,  J.  Tok.  Ch. 
Soc.  1911,  32.  870.) 

Sat.  solution  at  25°  contains  28.3  g.  anhyd. 
Na2CO3  in  100  g.  H20.  fde  Paepe,  Bull.  Soc. 
Chim.  Belg.  1911,  25.  174.) 

Sat.  solution  at  30°  contains  27.4-27  98  g. 
anhyd.  Na^COs  in  100  g.  of  the  solution. 
(Cocheret,  Dissert.  1911.) 

Sat.  solution  at  25°  contains  27.64  g.  anhyd. 
NaaC03  in  100  cc.  of  the  solution.  (McCoy 
and  Test,  J.  Am.  Chem.  Soc.  1911,  33.  474.) 

Solubility  in  alcohol. 

Composition  of  the  alcohol  and  water  layers 
in  contact  with  the  solid  phase,  Na2C03  4- 
lOHjO,  at  different  temperatures. 


t° 

Alcohol  laj  er 

Water  laver 

% 
alcohol 

salt 

% 
water 

%al- 
cohol 

salt 

% 
water 

30.6 
29.7 
29.0 
28.2 

47  8 
40  0 
32.7 
23.5 

1.2 
2  1 
3  8 
7.3 

51  0 
57.9 
63  5 
69.2 

2.3 
2  9 
4  3 
7.9 

27.8 
25.5 
22.7 
18.6 

69.9 
71  6 
73.0 
73  5 

(Ketner,  Z.  phys.  Ch.  1902,  39.  651.) 
Solubility  in  alcohol -j-Aq. 

Liquids  which  can  be  in  equilibrium  with 
Na2C08-flOH20  at  21°. 


%  alcohol 

%  salt 

%  water 

0 
6.2 
'15.3 
26  1 
39.2 
58.2 
67.1 
73.3 

18.5 
12.7 
6.9 
3.2 
1.2 
0.2 
0.1 
0.06 

81.5 
81  1 
77.8 
70.7 
59.6 
41.6 
32.8 
26.64 

(Ketner.) 


Sodium  hydrogen  carbonate,  NaHCO3. 

100  pts  cold  H2O  dissolve  7  7  pts  NaHCO?  (Rose, 
Sohw  J  6.  52  ) 

100  pts  HjO  at  11  25°  dissolve  8  27  pts  NaHCOa  to 
form  solution  of  1  Obl3  sp  gr.  (Anthon,  Dmgl  161 
210  ) 

100  pts.  H20  dissolve  at — 
0°        10°       20°       30° 
8.95    10.04    11.15    12.24  pts  NaHC03, 

40°       50°        60°       70° 
13.35    14.45    15.57    16.69  pts.  NaECO*. 
(Poggiale,  A.  ch.  (3)  8.  468.) 

100  pts  H20  dissolve  pts.  NaHCOs  at  t°. 


t° 

Pts 
NaHCOs 

t° 

Pts 
NaHCOs 

t° 

Pts 
NaHCOa 

0 

6.90 

21 

9.75 

42 

13.05 

1 

7.00 

22 

9.90 

43 

13.20 

2 

7.10 

23 

10.05 

44 

13.40 

3 

7  20 

24 

10.20 

45 

13  55 

4 

7.35 

25 

10.35- 

46 

13.75 

5 

7.45 

26 

10.50 

47 

13  90 

6 

7.60 

27 

10.65 

48 

14  10 

7 

7.70 

28 

10.80 

49 

14  30 

8 

7.85 

29 

10.95 

50 

14  45 

9 

8  00 

30 

11.10 

51 

14  65 

10 

8  15 

31 

11.25 

52 

14  85 

11 

8  25 

32 

11  40 

53 

15  00 

12 

8.40 

33 

11.55 

54 

15.20 

13 

8.55 

34 

11  70 

55 

15  40 

14 

8.70 

35 

11.90 

56 

15.60 

15 

8.85 

36 

12  05 

57 

15.80 

16 

9.00 

37 

12.20 

58 

16.00 

17 

9.15 

38 

12  35 

59 

16.20 

18 

9.30 

39 

12  50 

1  60 

16.40 

19 

9.40 

40 

12  70 

... 

20 

9.60 

41 

12  90 

-• 

(Dibbits,  J.  pr.  (2)  10.  417.) 

Experiments  with  solutions  of  sodium  hy- 
drogen carbonate  show  that  they  gradually 
decompose  after  a  time.  (Treadwell,  Z.  anorg. 
1898,  17.  204.) 

The  source  of  error  of  many  solubility  de- 
terminations of  this  substance  is  due  to  loss 
ofC02.  Solutions  exposed  to  the  air  lose  C02. 
(McCoy,  Am.  Ch.  J.  1903,  29.  438.) 

1  1.  sat.  solution  at  25°  contains  98.4  g. 
NaHCOj.  (McCoy  and  Test,  J.  Am.  Chem. 
Soc.  1911,  33.  474.) 
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NaHCOs-fAq  sat.   at  16°  has  sp.  gr.= 
L06904.    (Stolba.) 
Nearly  insol  in  sat.  NaCl,  or  Na2SOj+Aq. 
(Balmain,  B.  6.  121.) 

Equilibrium  between  Na^COa  and  NaHCO3 
in  H2O  and  in  contact  with  the  air 
System:  Na2C03,  NaHC03,  and  C02. 
Temperature,  25°  C. 

Temperature,  75°  C. 

Gram 
atoms*  Na 
per  liter 

Amount 
solution  use  1 
for  titration 
cc 

Amount 
Xa.  combmo  1 
as  NaaCOs 
Per  cent 

Amount 
Na  combined 
as  XaHCOs 
Per  cent 

0.003 

0.019 
0.036 
0  270 
0.702 
6.56 

50 
25 
25 
20 
20 
10 
10 
5 
5 
1 
1 
1 
1 

25  7 

34.8 
55  7 
79  5 
85  0 

84.8 

74.3 

65.2 
44.3 
20  5 
15.0 
15.2 

Gram 
atoms  Na 
per  liter 

Amount 
solution  ufaed 
for  titration 
cc 

Amount 
Na  combined 
as  NasCOs 
Per  ceat 

Amount  Na 
combined  as 
NaHCOs 
Per  cent 

0.0044 
0.0143 
0.0562 
0.2248 
0  8847 

50       ' 
50 
20 
20 
10 
10 
1C 
10 
2 
2 
3 

8  7 
2G.O 
37.3 
59.3 
64.0 

91  3 
80  0 
62.7 
40.7 
36.0 

System:  Na2CO3  and  NaHCO3 

at  25°  C. 

Total  salts 
dissolved 
grams 

NaaCOs                      NaHCOs 

Temperature,  37°  C. 

Weight      . 
Grams       J 

Per  cent      Grams       Per  cent 

Gram 
atoms  Na 
per  liter 

Amount 
solution  used 
for  titration 
cc 

Amount 
Na  combined 
as  Na2C03 
Per  cent 

Amount 
Na  combined 
as  NaHCCh 
Per  cent 

0.3555 
1  1053 
4.0443 
14  6558 
56.3982 

0.0203 
0.1505 
1.1041 
7.0212 
29.8223 

5  71      0  3352    94.29 
13.62      0.9548    86.38 
27.30     2.9402    72.70 
47  91      7.6346    52.09 
52.88    26.5759    47.12 

0.0019 
0  C071 
0.0276 
0    030 
0  421 
0  815 
1.795 

50 
50 
20 
20 
1C 
10 
1C 
10 
2 
2 
2 
2 
2+ 
2 

10.5 
21.1 
41  3 
64.5 
81  9 
86  5 
83.4 

89.5 
78  9 
58  7 
35  5 
18  1 
13  5 
16  6 

(Cameron  and  Briggs,  J.  phys.  Chem.  1901, 
5.  540.) 

100  g.  alcohol  of  0.941  sp.  gr.  dissolve  1.2  g. 
NaHCOa  at  15.5°. 
100  g.  glycerol  dissolve  8  g.  NaHC03  at 
15.5°.     (Ossendowski,  Phann.  J.  1907,  79. 
575.) 
Insol  in  acetone.    (Naumann,  B.  1904,  37. 
4329.) 
Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.    (Naumann, 
B.  1910,  43.  314.) 
Insol.  in  acetone  and  in  methylal.    (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Sodium  dthydrogen  frfcarbonate, 
Na4H2(COJ3-f-3H20. 
More  sol.  than  NaHC08,  less  sol.  than 
NaaCOs  in  H20.    (Rose,  Pogg.  34.  160.) 
100  pts.  H2O  dissolve,  calculated  as  2Na2O, 
3C02— 

at   0°    12.63  pts.       at   60°    29.68  pts. 
'10°    15.50              "   70°    32.55    " 
'20°    18.30               "   80°    35.8      " 
'30°    21.15               "   90°    38.63    " 
'  40°    23.95               "  100°    41.59    " 
'  50°    26.78 
(Poggiale,  A.  ch.  (3)  8.  468  ) 

Min.   Trona,    Urao.     See  Na3H(COa)2+ 
2H20. 

Temperature,  50°  C. 

Gram 
atoms  Na 
pei  liter 

Amount 
solution  used 
fortitration 
cc. 

Amount 
Na  combined 
as  Na2CO« 
Per  cent. 

Amount 
Na  combined 
as  NaHCOs 
Per  cent 

0.0017 
0.0071 
0.0266 
0.1014 
0.4066 
0.8068 
1.7486 

50 
25 
20 
20 
10 
20 
10 
10 
10 
2 
2 
2 
2.1 
2 

22.2 
32.9 
50.7 
70.0 
81.0 
86.8 
87.1 

77.8 
67  1 
49.3 
30.0 
19.0 
13.2 
12.9 
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CARBONATE,  SODIUM  HYDROGEN 


TV/sodium  hydrogen  carbonate,  XajH'COj)2 
+2H20 

Kol.  in  HaO. 

True  fortnuUi  of  "Trona''  and  *'TJrao." 
i  Zepharovich,  Zoit.  Kryst.  13.  135;  do  JMon- 
desir,  C.  R.  104.  1505  ) 

Sodium  thorium  carbonate,  3XajCO,j, 

Th(CO3)2+12H2O. 
Deconip.  by  II  «O.    (Clove  ) 

Sodium  uranyl  carbonate,  2NajCO3, 


Slowly  sol.  in  HyO.  Solution  sat  at  15°  has 
sp.  gr.  =  l  1«1.  lAnthon,  Dingl  156.  207.) 

Sodium  yttrium  carbonate,  XaoCOj,  Y2f  C0a)a 

+4HaO 
Ppt.    $ot  docomp.  by  cold  H2O.    (Cleve.) 

Sodium  zinc  carbonate,  3Na2O,  SZnO,  11CO* 

+SH2O=3NaoC03,  8ZnC03-f-SH2O. 
SI.  deeomp.  by  pure  H2O.    (Wohlcr  ) 
Less  easily  decomp.  by  H2O  than  most 

double  carbonate     (Deville,  A.  ch.  (3)  33. 

101.) 
Na2O,   3ZnO,   4C02+3HoQ      (Kraut,   Z 

anorg.  1897,  13.  13.) 

Sodium  carbonate  sulphite,  Na2C03.  2Xa2S03 

+2lHaO. 

Sol.  in  hot  H20,  si.  sol.  in  cold  H2O.  (John- 
son, J.  Soc.  Chem.  Ind  1895,  14.  271  ) 

Strontium  carbonate,  SrC03. 

Sol.  in  18,045  pts  H20  at  ordinary  temp. 
(Fresenius.) 

Sol.  in  12,522  pts.  ET20  at  15°.  (Kremers, 
Pogg.  85.  247.) 

Sol.  in  33,000  pts.  H20.  (Bineau,  C.  R.  41. 
511.) 

Less  sol.  in  H2O  than  SrSO4.    (Dulong  ) 

Sol.  in  1536  pts.  boiling  H20.  (Hope, 
Edinb.  Trans.  4.  5.) 

Calculated  from  electrical  conductivity  of 
SrCOj-f  Aq,  SrC03  is  sol.  in  121,760  pts. 
HSO  at  8.8°  and  91,468  pts  at  24.3°  (Holle- 
mann,  Z.  phys.  Ch.  12.  130). 

1  1.  H20  diasolves  11  mg.  SrC03  at  18°. 
(Kohlrausch  and  Rose,  Z.  phys.  Ch.  12.  241.) 

"Solubility  product"  «  15  67  X  10~l°  mol. 
litre  (McCoy  and  Smith.  J.  Am.  Chem. 
Soc.  1911,  33.  473.) 

Sol.  in  833  pts.  H2CO34-Aq  at  10°. 
(Gmelin.) 

Sol.  in  56,545  pts.  H20  containing  NH4OH 
and  (NH4)2COS. 

Quite  sol.  in  NH4CH-Aq  or  NHiNOs-f  Aq. 
but  reprecipitated  on  addition  of  NH4OE  and 
(NHOiCO,+Aq  (Fresenius.) 

Partially  decomp.  by  boiling  with  aqueous 
solutions     of     K2SO4,     Na2S04,     CaS04, 
(NH4)2S04,  MgS04,  Na2HP04.  (Nk4)2HP0 
(NH4)2S63,      N 


NaaAbOs,  KoAsO2,  KoC^,,  Na2C204, 

and  KaCrOi.    Decomp  is  complete  with  the 

NH4  salts.     (Dulong,  A.  ch   82.  286.) 

Si  docomp  by  Na2SO4,  or  K2SO4+Aq. 
(Persoz  ) 

Easily  sol.  in  NH4  chloride,  nitrate,  or 
succmate-j-Aq,  but  less  so  than  BaCOg. 
f Fresenius )  Sol.  in  ferric  salts +Aq,  with 
pptn.  of  FcaOeHe  Sol.  m  Na  citrate+Aq. 
(Spiller )  Not  decomp.  by  a  mixture  of  1  pt. 
H2SO4  and  6  pts.  absolute  alcohol,  or  by  al- 
coholic solutions  of  tartaric,  racemic,  citric, 
or  glacial  acetic  acids;  immediately  decomp. 
by  HNO3+absolute  alcohol,  or  H2C2O4-f 
abs.  alcohol 

Solubility  of  SrCO3  in  NH4Cl+Aq. 


Vc  NHiCl 

%  SrCOa 

5  35 
10 
20 

0  179 
0.259 
0  358 

(Cantoni  and  Goguelia,  Bull.  Soc.  1905,  (3) 
33.  13.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J  1898,  20,  829  ) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790):  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3602.) 

Insol.  in  acetone.  (Naumann,  B  1904,  37, 
4329.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Min.  Strontiamte. 

Strontium  hydrogen  carbonate. 

SrC03  is  sol.  in  850  pts.  of  a  sat.  solution  of 
C02  m  H20. 

Strontium  uranyl  carbonate,  SrO,  2U03, 2C02 

+16H2O. 
As  Ba  comp.    (Blmkoff,  Dissert.  1900.) 

Terbium  carbonate. 

Ppt.  Insol.  in  excess  (NH4)2C03+Aq. 
(Potratz,  C.  N.  1905,  92.  3.) 

Thallous  carbonate,  T12C03. 

100  pts.  H20  dissolve  pts  T12CO3  (C= ac- 
cording to  Crookes;  L= according  fco  Lamy) 
at — 

15.5°      18°      62°      100°    100.8° 
4.2     5.23    12.85    27.2      22.4  pts.  T12COS. 
C        L        L          C        L 

Insol.  in  absolute  alcohol  (L),  and  ether  (C) . 

Insol.  in  acetone  and  pyridine.  (Naumann, 
B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Thallous  carbonate,  acid,  T120,  2C02. 

Rather  easily  sol.  in  cold  HaO.  (Carstan- 
jen.) 


CARBONATE,  ZIRCONIUM 


T1HC03.    (Giorgis,  Gazz.  ch  it.  1894,  24, 
174-479.) 

Thallous  carbonate  platinocyanide,  TLC02, 

Tl,Pt(CN)i 

SI.  sol.  in  hot,  insol.  in  cold  H20.    (Fns- 
well,  Chem.  Soc  (2)  9.  461.) 

Thorium   carbonate,   basic,   2ThO2,    C02+ 

3H20. 

Insol.  in  C02+Aq,  but  sol.  in  excess  of 
alkali  carbonates  +Aq,  if  cone. 

Tin  (stannous)  carbonate,  2SnO,  C02. 

Easily  decomp.'  on  air;  insol.  in  H2O  or 
q.    (Deville,  A.  ch.  (3)  35,  448.) 


Uranyl   carbonate,   basic,   5(UQ2)(OH)2, 

3(U02)CO3-f6H20. 

Ppt.  (Seubert  and  Elten,  Z.  anorg.  1893, 
4.  80.) 

Ytterbium  carbonate,  basic,  Yb(OH)COi+ 

H20. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32.  146.) 

Ytterbium  carbonate,  Yb2(C08)3-f4H2O. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32.  146.) 

Yttrium  carbonate,  Y2(C08)s4-3H20. 

Insol.  in  H20;  very  si.  sol.  in  H2C03+Aq 
Sol.  in  S02+Aq  and  all  mineral  acids.  Sol. 
in  NH4  salts,  and  alkali  carbonates  4-  Aq  to 
some  extent.  More  sol.  in  (NH4)2CO8-|-Aq 
than  in  K2CO3+Aq.  (Berlin.)  More  sol  in 
(NILOuCOs-HAq  than  cerium,  but  5  or  6 
times  less  sol.  than  glucmum  carbonate. 
(  Vauquehn.)  SoL  in  large  excess  of  KHCO8  -f- 
Aq.  (Rose.)  Slowly  sol.  in  NH4  salts  +Aq. 
(Berzelius.) 

Zinc  carbonates,  basic,  8ZnO,  C02-f2H2O; 
5ZnO,  2C02+3,  or  7H20;  3ZnO,  CO2+ 
H2O;  HZnO,  4CO2-f-14H20;  14ZnO, 
5CO2+PH20;  2ZnO,  C02+H2O;  8ZnO, 
3C02+5H2O,  etc. 

All  ppts.  formed  from  Zn  salts  and  carbo- 
nates +Aq.  Sol.  in  2000-3000  pts.  cold  H2O, 
separates  out  on  heating  and  does  not  redis- 
solve  on  cooling.  (Schindler.)  Sol.  in  20,895 
pts.  H20  at  15°.  (Kremers,  Pogg.  85.  248.) 
Sol.  in  44,600  pts.  H20  at  ord.  temp.  (Fre- 
senius.) 

Sol.  in  1428  pts.  sat.  H2CO5-KAq.  (Las- 
saigne.)  Sol.  in  189  pts.  H2C084-Aq  sat.  at 
4r-6atmos.  (Wagner,  Z.  anal.  6.  107.)  Eas 
sol.  in  KOH,  NaOH,  NH4OH,  (NE4)2C08 
Aq,  and  in  acids.  Somewhat  sol.  in  alki 
bicarbonates  and  NBU  salts  +Aq.  (Frese- 
nius.)  Sol.  in  hot  (Fuchs),  also  cold  (Brett, 
1837)  NH4Cl+Aq;  less  sol.  in  NE^N 
(Brett.) 

SoL  in  all  NH4  salts+Aq  excepting  (NH4)jS 
-f-Aq.  (Terreil,  Bull.  Soc.  (2)  9.  441.) 


Insol.  in  NaaCOs,  or  KaCOa-hAq.  Sol.  in 
ferric  salts -pAq  with  pptn.  of  Fe2OcH6. 
(Fuchs,  1831.) 

^The  carbonates  descubed  by  Boussmgault, 
^rackenroder,  Rose,  and  probably  all  salts 
between  ZnO,  C0a  and  oZnO,  2C02  are  mix- 
tures. (Kraut,  Z.  anorg  1897,  13.  1-15  ) 

3ZnO,  C02+2H20.  Min.  Zinc  bloom,  Hy- 
drozincite. 

ZnCO3,  3Zn02H2.    Mm.  Auncakite. 

Zinc  carbonate,  ZnCOs. 

1  1  H2O  at  15°  dissolves  0.01  g.;  1  1.  H20 
dissolves  1  64  x  10-1  mols.,  or  0.206  g.  ZnC03 
at  25°.  (Ageno  and  Valla,  Att.  ace.  Line. 
1911,  20,  II  706.) 

1  1.  5.85%  NaCl+Aq  dissolves  0  0586  g; 
11  7  45%  KCl+Aq  dissolves  0  0477  g.  ZnCO3. 
(Essen,  Gm.-K.  4, 1.  680.) 

Sol.  in  acids,  KOH-fAq,  and  NH4  salts + 

Sol.  in  H2CO3+Aq. 

SolubiHty  in  various  salts  -f-Aq. 


Solvent 


10%  NaNO34-Aq 
sat.  NaNOs-j-Aq 
5%  NaCl+Aq 

10%  NaCl+Aq 
sat.  NaCl+Aq 

10%  Na2S04+Aq 
sat.  Na2S04-i-Aq 


g  ZnCOa  sol  mil   of 
the  solvent 


0.058981 
0.149000 
0  021730 
0  046564 
0.130380 
0.009313 
0.015521 


(Bhlert,  Z.  Elektrochem.  1912,  18.  728.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  830.) 

Insol  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Min.  Calamine,  Smithsonite. 

Calamine  is  sol.  in  NH4OH+Aq  only  in 
the  presence  of  NH4  salts.  (Brandhorst. 
Zeit.  angew.  Ch.  1904. 17.  513.) 

+J^H20.    (Mikusch,  Z.  anorg   1908,  56. 

366.) 

H-H20.    (Belar,  Zeit.  Kryst.  1890, 17.  126.) 

Zinc  carbonate  ammonia,  ZnC03,  NH8. 

Slowly  decomp.  by  H20,  but  not  on  the  air, 
or  by  boiling  with  alcohol  (Favre,  A.  ch. 
(3)  10.  474.) 

Zinc  carbonate  hydroxylamine,   ZnCOs, 

2NH8O. 

Insol.  in  H2O.  Decomp.  by  acids.  (Gold- 
schmidt  and  Syngros,  Z.  anorg.  6. 129.) 

Zirconium  carbonate,  3Zr02,  C02+6H2O. 

Decomp.  by  hot  H20,  all  C02  being  given 
off.  (Hermann.) 

Sol.  in  alkali  carbonates +Aq. 
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CARBONIC  ACID 


Percarbonic  acid. 
*Stv  Percarbonic  acid. 

Carbonic  aahydride,  C02. 
»SVr  Carbon  dioxide. 

Carbcnophosphoric  acid. 

Potassium    carbonophosphate, 

2CO2,2KHCO3. 
Known  only  in  solution.    (Barille,  C.  R.. 
1903,  137.  56G.) 

Carbonyl  bromide,  COBr2. 

Decomp.  by  H.O.  (Besson,  C.  R.  1895, 
120.  192.) 

Carbcnyl  platinous  bromide,  CO,  PtBr2. 

Sol.  in  H-O  with  almost  instant  decpmp. 
Sol.  in  absolute  alcohol.  (Pullinger,  Chem. 
Soc.  59. 603.)  TT  .  . 

Quite  easily  sol,  in  hot  C«Ha,  insol.  in 
ligroine,  and  can  be  crystallized  from  Q-OU. 
Very  easily  sol.  in  HBr-fAq.  fMyhus  and 
Forster,  B.  24.  2432.) 

Carbonyl  bromochloride,  COClBr. 
Decomp.  by  H2O.    (Besson.) 

Carbonyl  chloride,  COC12. 

Phosgene.  Cold  H20  dissolves  1-2  vols. 
COC12  gas  with  slow  decomposition.  Alcohol 
decomp.  immediately.  Immediately  absorbed 
by  KOH,  or  NH4OH+ Aq.  Very  sol.  m  la- 
cial  HC2HS02,  benzene,  and 


,„  L,^ ,  — .  most  liquid  h; 

dro"carbons".    (Berthelot,  Bull  Soc.  (2)  13.  U 
Sol.  in  SCls.  .    ,_-- 

1  vol.  AsCls  absorbs  10  vols.  COC12. 

Dicarbonyl  cuprous  chloride,  Cu2Cl2,  2CO  + 

4H20. 

Decomp.  by  air.    (Jones,  Am.  Ch.  J.  1899, 
22.  305.) 

Carboayl  platinous  chloride,  2COC12,  PtCl2. 
SI.  deliquescent.    Easily  sol.  in  H20  with- 
out decomp.;  si.  sol.  in  alcohol.  Almost  insol. 
in  CCU.    (Pullinger,  Chem.  Soc.  59.  600.) 

Afowocarbonyl  platinous  chloride,  CO,  PtCl2, 
Decomp.  by  HaO  and  alcohol;  sol.  in  hot 
CCU.    (Schutzenberger,  A.  ch.  (4)  16. 100.) 

Sol.  in  cone.  HCl+Aq.    (Mylius  and  For- 
ster.) 

Dtfcarbonyl  platinous  chloride,  2CO,  PtCla. 

Decomp.  by  H2O  and  alcohol.  Sol.  in  CC 
(Schutzenberger.)  . 

Decomp.  by  cone.  HCl-fAq  into  CO  and 
CO,  PtClj.    (Mylius  and  Forster.) 


platinous  chloride,  3CO, 

2PtCl3. 

Decomp.  by  H20  or  alcohol.  Much  more 
sol.  in  CCli  than  2CO,  PtCl2. 

Carbonyl  platinous  iodide,  CO,  PtI2. 

Not  hygroscopic.  Insol.  in,  but  slowly  de- 
comp. by,  H2O  Easily  sol.  in  benzene  or 
ether,  also  in  alcohol,  which  decomp.  on  warm- 
ing; sol  in  HI  +Aq.  (Mylius  and  Forster,) 

Carbonyl  platinous  sulphide,  CO,  PtS. 

Easily  decomp.  Insol.  in  ordinary  solvents 
(Myhus  and  Forster.) 

Carbonyl  sulphide,  COS. 
H20  absorbs  1  vol.  COS. 

Absorption  of  COS  by  H20  at  t°. 


0 
10 
20 
30 


Coefficient  of  absorption 


1  333 
0  835 
0  561 
0  403 


(Winkler,  Z.  phys.  Ch.  1906,  65.  351.) 

1  com.  H20  at  13.5°  and  756  mm.  pres. 
dissolves  0.8  ccm.  COS.  (Hempel,  Zeit. 
angew.  ch.  1901,  14.  867.) 

1  ccm.  of  a  hydrochloric  acid  solution  oi 
Cu3Cl2  absorbs  about  0  2  ccm.  COS,  (Hem- 
pel.) 

Carboayl  f  errocyanJiydric  acid. 

H3Fe(CO)(CN)5. 

Very  sol.  in  H20;  decomp.  on  heating. 
(Muller,  A.  ch.  (6)17.94) 

Cobalt  carbonyl  ferrocyamde. 
SL  sol.  in  H2O;  very  sol  in  dil.  HN08-I-Aq. 

(M.) 

Cupric  carbonyl  ferrocyanide, 

Cus[Fe(CO)(CN)5]2. 

Insol.  in  H2O,  H2S04,  or  dil.  HNOaH-Aq. 
(M.) 

Iron  (ferric)  carbonyl  ferrocyanide, 

FeFeCO(CN)«. 

Insol.  in  H20.  Sol.  in  H2C204+Aq.  InsqL 
in  acetic,  lactic,  succinic,  tartaric,  and  citnc 
acids+Aq,  but  easily  sol.  in  the  neutral  salts 
of  those  acids.  Insol  in  KC1,  or  KNO8+  Aq. 
but  sensibly  sol.  in  Na2HPO44-Aq.  Insol 
even  on  warrniag  in  very  dil.  HaSO,*,  or  HJPO4. 
-f  Aq.  (Muller.) 

Potassium  carbonyl  f  errccyanide, 


100  pts.  H2O  dissolve  148  pts.  at  16° 
(Mtiller,  C.  R.  104.  992.) 


CEROUS  HYDROXIDE 
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Silver  carbonyl  f  errocyanide, 

Ag3*e(CO)(CN)5. 

Insol.  in  H2O;  si.  sol.  in  dil.  H2S04,  HC1, 
or  HNO3-{-Aq;  scarcely  attacked  by  cone. 
HC2H302-f-Aq.  (Muller.) 

Sodium  carbonyl  f  errocyanide, 

Na3Fe(CO)(CN)6+6H2O 
Sol.  inH20.    (Muller.) 

TJranyl  carbonyl  f  errocyanide, 

(U02)3[PcCOrCN)5]>-h5H20 
SI.  sol.  in  H2O,  but  more  easily  if  H20  is 
acidified  with  HC2H302. 

Cericotungstic  acid. 

Ammonium         cericotungstate,     2(NH4)20, 

Ce20s,  16WO«-f  2H2O. 
Insol.  in  H2O,  but  decomp.   by  boiling 
therewith.    (Smith,  J.  Am.  Chem.  Soc.  1904, 
26.  1481.) 

Cerium,  Ce. 

Decomp.  pure  H20  very  slowly  at  ordinary 
temp.  Not  attacked  by  cold  cone.  H2S04  or 
red  fuming  HNO3.  Sol.  in  dil  E2S04+Aq, 
HN03-hAq,  and  CODC.  or  dil.  HCl+Aq. 
(Hillebrand  and  Norton,  Pogg.  155.  633.) 

Cerous  bromide,  CeBr3. 

Anhydrous.  As  the  chloride.  (Robinson, 
Proc.  Roy.  Soc.  37.  150.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4328.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+a;H20.   Very  deliquescent.    (Jolin.) 

Cerium  gold  bromide,  CeBrs,  AuBra+8H20. 
See  Bromaurate,  cerium. 

Cerium  carbide,  CeC2. 

Decomp.  by  fused  alkali  nitrates,  chlorates, 
hydroxides  and  carbonates;  and  by  cone. 
H2S04  on  heating.  Insol.  in  cone.  HNO8; 
decomp.  by  H2O  and  dil.  acids.  (Moissan, 
C:  R.  1896,  122.  359.) 

CeCj.  Not  attacked  by  hot  cone,  acids. 
(DelafoDtaine,  J.  B.  1866.  176.) 

Cerous  chloride,  CeCl3. 

Anhydrous.  Deliquescent.  Sol.  in  HaO 
with  hissing  and  evolution  of  heat;  sol.  in 
alcohol. 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
IJ.  1G14;  Naumann,  B.  1904,  37.  4328.) 

Difficultly  scl.  in  methyl  acetate.  (Nau- 
mann,B.  1909,  42.  3790.) 

+7H20.  Insol.  in  NH4OH+Aq.  (Den- 
nis, Z.  anorg.  1894,  7.  260.) 

-f7J^H20.   Deliquescent.    (Berzelius.) 

Decomp.  by  boiling  with  HjO.  Sol.  in  1  pt. 
H2O  at  ord.  temp,  and  3-4  pts.  alcohol. 
(Dumas.) 


Ceric  chloride. 

Known  only  in  solution,   which  decom- 
poses by  slight  heat.    (Berzelius.) 

Cerous  mercuric  chloride. 
Not  deliquescent,    (v.  Bonsdorff.) 
CeCls,  4HgCl2-f  10H20.    Permanent;  eas- 

ily sol.  in  H20.    (Jolin,  Bull.  Soc.  (2)  21.  533.) 

Cerium  stannic  chloride. 
See  Chlorostannate,  cerium. 

Cerous  chloride  zinc  iodide. 

Sol.  in  H20  and  alcohol.    (Holzmann,  J.  pr. 
84.  76.) 

Cerous  fluoride,  CeF3 
Insol.  ppt. 


Ceric  fluoride,  CeF4. 
Insoluble  precipitate.    (Berzelius.) 
-f  H2O     .Insol.  in  H2<X    (Brauner,  B.  14. 

1944.) 

Ceric  cobaltous  fluoride,  2CeF4,  CoF2+7H20. 
Ppt.    Easily  decomp.  by  H20.    (Rimbach, 
A.  1909,  368.  107.) 

Ceric  cupric  fluoride,  2CeF4,  CuF2+7H20. 
Ppt.  Decomp.  by  H20.    (Rimbach,  I.  c.) 

Ceric  nickel  fluoride,  2CeF4,  NiF2+7H20. 
Ppt.    Decomp.  by  H2O.    (Rimbach,  I.  c.) 

Ceric  potassium  fluoride,  2CeF4,  3KF+2H20. 

Ipsol.  in  H20.  (Brauner,  B.  14.  1944;  15. 
109.) 

Could  not  be  obtained  pure.  (Rimbach, 
7.c.) 

Ceric  zinc  fluoride,  2CeF4,  ZnF2+7H20. 
Ppt.    Decomp.  by  H20.    (Rimbach,  I.  c.) 

Ceroceric  fluoride,  2CeF»,  CeF4. 
Min.  Fluocerite. 

Cerium  hydride,  CeH2. 
Decomp.  by  acids.    (Winkler,  B.  24.  873.) 
CeH8.    Decomp.  in  moist  air;  decomp.  by 

hot  or  cold  HaO;  sol.  in  acids  with  evolution 

of  EkO.    Decomp.  by  alkalis.    (Muthmann, 

A.  1902,  326.  266.) 

Cerous  hydroxide,  CeaOs,  a;H20. 

Easily  sol.  in  acids.  Insol.  in  excess  of 
alkali  hydroxides  +Aq.  Sol.  in  (NH4)2CO«-|- 
Aq. 

,  100  ccm.  of  a  solution  in,  glycerine-HAq 
containing  about  60%  by  vol.  of  glycerine 
contain  7.9  g.  Ce2O8.  (Muller,  Z.  anorg. 
1905,  43,  322.) 

Exists  in  two  modifications:  one  insol.  in 
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cold  HCl-hAq;  the  other  sol.  in  cold  HC1+ 
Aq     (Brauner,  C.  X.  1895,  71.  283.) 

Ceric  hydroxide,  2Ce02,  3H20. 

Sol.  in  HN03  or  H2S04;  also  m  IICl+Aq, 
forming  ccrous  chloride  and  free  chlorine. 
Insol.  in  hydrofluoric,  acetic,  or  formic  acids + 
Aq.  Somewhat  sol.  in  diL  HN03,  or  HCl-f 
Aq.  (Ordway,Am.  J.Sci.  (2)26.205.)  Insol 
in  NH4OH,  KOH,  and  NaOH+Aq.  SI.  sol. 
in  alkali  carbonates +Aq.  (Dumas ) 
SI.  sol.  in  (NH4)»C03+Aq.  (Ordway.) 
100  com.  of  a  solution  in  glycerine +Aq 
containing  about  60%  by  vol.  of  glycerine 
contain  0.08  g.  CeO2.  (Muller,  Z.  anorg. 
1905,  43.  232.) 

Cerous  iodide,  CeI2. 

Sol.  in  acetone.  (Eidmann,  C,  C.  1899,  II. 
1014;  Naumann,  B.  1904,  37.  4328.) 

-h 9H20.  Very  deliquescent  and  sol.  in 
H20.  (Lange,  J.  pr.  82. 134.) 

SoL  in  alcohol. 

Cerium  nitride,  CeN. 

Decomp.  by  H«0  and  alkali.  SoL  in  min- 
eral acids  with  formation  of  cerous  and  am- 
monium salts.  (Muthmann,  A.  1902,  325, 
272.) 

Cerous  oxide,  Ce303. 

When  ignited,  insol.  in  HCl-fAq;  when 
long  digested  with  H2S04,  is  sol.  in  HCl-fAq 
with  addition  of  alcohol. 

Ceric  oxide,  CeO2. 

When,  ignited,  is  only  dissolved  in  traces, 
even  on  heating,  by  HC1  or  HN03  +  Aq.  SoL 
in  cone.  H2S04  when  warmed.  Sol.  in  the  cold 
in  a  solution  of  Kl  in  HCl-fAq  (Bunsen),  in 
a  mixture  of  HC1  and  FeCl2-fAq,  or  any  re- 
ducing substance. 

Cerium  peroxide,  Ce4O9. 

Insol.  in  boiling  cone,  acids.   SoL  hi  H2S04 

by  long  digestion.    (Popp,  A,  131.  361.) 
Probably  does  not  exist.    (Rammelsberg, 

Pogg.  108.  40.) 

Ce2O6.    (Hermann,  J.  pr.  30. 184.) 
Probably  does  not  exist.   (Rammelsberg.) 
CeOs-HcH20.    SoL  in  HCl+Aq.    (Popp, 

A.  131.  361);  (Lecoq  de  Boisbaudran,  C.  R. 

100.605.) 
CeOs+HsOjs,   according  to  Cleve   (Bull. 

Soc.  (2)  43.  57.) 

Cerium  oxycarbide,  CeC2,  2Ce02. 

Stable  in  the  air.  Slowly  attacked  by  cold 
H20.  With  hot  H2<3  and  with  acids,  it  gives 
unsat.  hydrocarbons.  (Sterba,  C.  R.  1902. 
134. 1058.) 

Cerium  oxychloride,  CeOOL 

•  attacked  by  hot  cone.  HCl-j-Aq, 
in  cone.  HNOj+Aq.    (W&hler.) 


Easily  sol  m  dil.  acids.  (Didier,  C.  R.  101. 
882.) 

Cerium  oxychloride  tungsten  /noxide,  CeOCl, 

WO3. 
(Didier,  C.  R.  102.  823.) 

Cerium  selenide. 

Insol.  in  H20;  difficultly  sol.  in  acids. 
(Berzelius  ) 

Cerium  silicide,  CeSi2. 

Insol.  in  H2O,  by  which  it  is  acted  upon 
only  very  slowly. 

SoL  in  HC1  and  HF-j-Aq  with  evolution  of 
H2. 

Not  attacked  by  alkalis+Aq  or  NH4OH+ 
Aq. 

Insol.  in  organic  solvents.  (Sterba,  C.  R. 
1902,  135.  170.) 

Cerium  silicide,  Ce2Si3. 

Insol.  in  acids.  (Uffik,  W.  A.  B.  52,  2. 
115.) 

Cerium  ^sulphide,  Ce2b4. 

Not  decomp.  by  cold  H2O. 

Slowly  sol.  in  cold  dil.  H2SO4,  HC1  and 
acetic  acid.  Rapidly  sol.  in  warm  dd.  H2S04, 
HC1  and  acetic  acid  with  decomp.  (Biltz,  B. 
1908,  41.  3342.) 


,  Ce2S*. 

Insol.  in,  and  not  decomp.  by;  H20,  but 
easily  decomp.  by  the  weakest  acids.  (Mo- 
sander);  (Didier,  C.  R.  100.  1461.) 

Monochloramine,  NH2C1. 

Easily  sol.  in  H2O,  (Raschig.  Ch,  Z.  1907, 
31.  926.) 

Chlorfeiramiae  comps. 
See  Chlorotetramine  comps. 

Metochlorantimonic  acid.  HSbCl6  + 


H^droscopic.  SoL  in  H2O  with  decomp.; 
sol.  in  alcohol,  acetone,  and  acetic  acid. 
(Weinland,  Z.  anorg.  1905,  44.  43.) 

Jlfetachlorantimonic  acid  ammonia;  HSbCL, 
2NH8. 

SoL  in  H2O  and  in  alcohol.  (Weinland  and 
Schmid,  Z.  anorg.  1905,  44.  59.) 

Aluminum   Twetachlorantimonate,  Al(SbCl«)> 


Hydroscopic. 

SoL  in  dil.  HCl+Aq.    (Weinland,  B.  1903, 
36.  254.) 


CHLOBAUKATE,  CERIUM 


217 


Ammonium  wetachlorantimonate,  NH4SbClc 
+H20. 

Hydroscopic. 

Sol.  in  H20.  Solution  decomp.  slowly  when 
cold,  rapidly  on  warming. 

Sol  in  dil.  HCL  (Weinland,  B,  1903,  36. 
251.) 

Cadmium  me/'achlorantinaonate  ammonia, 

Cd(SbCl6)2,  7NH3. 

Ppt.  (Weinland  and  Schmid,  Z.  anorg. 
1905,  44.  56.) 

Calcium  metochlorantimonate,  Ca(SbCl6)2-h 
9F20. 

Hydroscopic. 

Sol.  in  dH.  HCl+Aq.  (Weinland,  B.  1903, 
36.  253.) 

Ckromium  wetachlorantimonate,  Cr(Sbn6)8 

+13H20. 
Hydroscopic. 
Sol.  in  dil.  HCl-fAq.    (Weinland.) 

Chromium  or/Aochlorantimonate,  CrSbCls-h 

10H20. 
Hydroscopic. 
Sol.  iD  dil.  HCl+Aq.    (Weinland.) 

Cupric  raetachlorantimonate  ammonia, 

Cu(SbCl6)2,  5NH3. 

(Weinland  and  Schmid,  Z.  anorg.  1905,  44. 
55.) 

Glucinum    ??zetachloraotiinoiiate,   Gl(SbCl6)2 


Very  hydrcscqpic. 

Sol  in  dil.  HCL  (Weinland,  B.  1903,  36. 
252.) 

Iron  (ferric)  or^chlorantunonate,  FeSbClg 
+8H20. 

Hydroscopic. 

Can  easily  be  cryst.  from  dil.  HCl+Aq. 
(Wdnla^id.) 

Lithium  wetachlorantimonate,  LiSbCl6-f 
4H20. 


Magnesium  Twrochlorantimonate,   MgSbCl? 

+9H20. 
Hydroscopic. 
Sol.  in  dil.  HCH-Aq.    (Weinland.) 

Nickel  mefochlorantimonate  ammonia. 

Ni(SbCl6)2,  6NH8. 

Sol.  in  H20.  (Weinland  and  Schmid,  Z. 
anorg.  1905,  44.  57.) 

Potassium  metachlorantimonate,  KSbCl«+ 
H20. 

Hydroscopic. 

Sol.  ipJEhO.  Solution  decomp.  slowly  when 
cold,  rapidly  when  warmed. 


Sol.  in  dil.  HCl-f-Aq.  (Weinland,  B.  1903, 
36.  250 ) 

Rubidium  /we/achlorantimonate,  RbSbCle. 

Hydroscopic. 

Sol.  in  dil.  HCl+Aq.    (Weinland.) 

Silver  wetachlorantimonate  ammonia, 

AgSbCl6,  2XH3 

Decomp.  by  HoO.  (Weinland  and 
Schmid ) 

Zinc  melachlorantimonate  ammonia, 

Zn(SbClc)2,  4NH3 
(Weinland  and  Schmid.) 

Chlorarsenious  acid. 
See  Arsenyl  chloride. 

Chlorauric  acid,  HAuClt+4H20. 

Sol.  m  H2O,  alcohol,  and  ether 

Sol.  in  POC13.  (Walden,  Z,  anorg.  1900,  25. 
212.) 

Difficultly  sol.  in  PC13.    (Walden.) 

Cryst.  with  3H20  as  stated  by  Weber  and 
Schcttlander  and  not  with  4H20  as  stated  by 
Thomsen.  (Schmidt,  C.  C.  1906,  II.  855.) 

Chloraurates. 

All  chloraurates  are  easily  sol.  in  H20  and 
in  alcohol,  (v.  Bonsdorff,  1829.) 

Ammonium  chloraurate,  NH4AuCl4H-H20. 
Very  easily  sol.  in  H20. 
+2H20.    Very  easily  sol.  in  H20. 

Barium  chloraurate,  Ba(Aun4)2-hcH20. 

Deliquescent  in  moist  air.  Sol.  in  H2O  and 
alcohol,  (v.  Bonsdorff,  Pogg.  17.  261.) 

Cadmium  chloraurate. 

Not  deliquescent.  Sol.  in  H2O  and  alcohol. 
(v.  Bonsdorff.) 

Caesium  chlofraurate,  CsAuCl*. 

100  pts.  aqueous  sat.  solution  contain  at: 
10°    20°    30°    40°    50° 
0.5     0.8     1.7    3.2    5.4  pts.  anhydrous  salt, 

60°    70°    80°    90°    100° 
8.2  12.0  16.3  21.7  27.5  pts.  anhydrous  salt. 
(Rosenbladt,  B.  19.  2538.) 

+^H20.  (Wells  and  Wheeler,  Am.  J. 
(3)  44. 157.) 

Calcium  chloraurate,  Ca(AuCU)2+6H2<X 

Deliquescent.  Sol.  in  H20  and  alcohol,  (v. 
Bonsdorff.) 

Cerium  chloraurate,  CeCls,  AuCl3+10HaO. 

Extremely  deliquescent.  Easily  sol.  in  H20 
and  absolute  alcohol.  (Holzmann.  C.  C. 
1863.  206.) 

+13H20.    (John,  Bull.  Soc.  (2)  21.  534.) 
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Cobalt  chloraurate,  Co(AuCl4)2-f  SH20. 
Sol.  in  H2O  and  alcohol.    (Topsoe  ) 

Didymium  chloraurate,  DiCl3,  AuCl3+10H20. 

Very-  dehqucscent.    '.Clevc,  Bull.  Soc.  (2) 
43.  301.) 

2DiCl8,  3AuCls+  20H2C.    (Cleve  ) 

Gadolinium  chloraurate,  GdCla,  AuCls-f- 

10H20. 

Sol.  in  H20.    (Benedicks.  Z.  anorg.  1900, 
22.  404  ) 

Lanthanum  chloraurate,  LaCls,  AuCl3-h5H20. 
Deliquescent  in  moist  air.    Sol    in  H20. 
(Cleve,  B.  8.  128.) 

Lithium  chloraurate,  LiAuGl4. 

100  pts.  aqueous  solution  contain  at: 
10°      20°      30°      406 
53.1     57.7     62.5     67.3  pts.  anhydrous  salt, 


50° 
72.0 


60° 
70.4 


70°      80° 
81.0     S5.7  pts.  anhydrous  salt. 


(Rosenbladt.) 


-|-2H20.  (Antony  and  Lucchesi,  Gazz.  eh. 
it.  1890,  20.  601.) 

+4H20.    Not  stable. 

Sol.  in  H20  and  alcohol  (Fasbender,  C.  C. 
1894,  1.  409.) 

Magnesium  chloraurate,  Mg(AuCl4)24-SH20, 
Somewhat  deliquescent.    Sol.  in  H20  and 

alcohol.    (Topsoe.) 
-hl2H20. 

Manganese  chloraurate,  Mn(AuC102+ 
8H20. 

Deliquescent.  Sol.  in  H20  and  alcohol. 
(Topsoe.) 

+12H20. 

Nickel  chloraurate,  Ni(AuCU)2t8H2O. 

Deliquescent.  Sol.  in  HaO  and  alcohol. 
(Topsoe.) 

Potassium  chloraurate,  KAuCl*. 

Anhydrous.  Very  stable.  (Lainer,  W.  A. 
B.  99,  2b.  247.) 

100  pts.  solution  in  H2O  contain  at: 
10°       20°       30° 
27.7      38.2      48.7  pts.  anhydrous  salt, 

40°       50°       60° 

59.2      70.0      80.2  pts.  anhydrous  salt. 
(Rosenbladt,  B.  19.  2538.) 

Sol.  in  HjO  and  alcohol:  insoL  in  ether. 
(Fasbender,  C.  C.  1894,  1.  409.) 

1  pt.  is  sol.  in  4  pts.  98%  alcohol.  (Faa- 
bender,  C.  C.  1894,  II.  609.) 

-{-2HaO.    Efflorescent. 


Praseodymium  chloraurate,  PrCla,  AuCl8-}- 

10H2O. 

Very  sol.  in  H2O;  sol.  in  cone.  HC1.    (von. 
Schule  Z.  anorg.  1898,  18.  354.) 

Rubidium  chloraurate,  RbAuCl4. 

100  pts  sat.  RbAuCl4+Aq  contain  at: 
10°     20°    30°    40°    50° 
4.G    9.0    13.4  17.7  22  2  pts.  anhydrous  salt, 

60°    70°    80°    90°  100° 
26.6  31.0  35.3  39.7  44.2  pts  anhydrous  salt. 
(Rosenbladt.) 

1  pt  sol.  in  54  pts.  98%  alcohol.    Insol.  in 
ether.    (Fasbender,  C.  C.  1894,  II.  609.) 


Samarium  chloraurate,  SmCl3, 

10H20. 

Deliquescent.    Easily  sol.  in  H2O.    (Cleve, 
Bull,  Soc.  (2)  43.  165  ) 

Scandium    chloraurate,    3ScCl3,    2AuCl«+ 

21H20. 
Very  deliquescent.    (Crookes,  Phil.  Trans. 


1910, 


ery  ae 
0,  210. 


A,  365.) 


Silver  chloraurate,  AgAuCl* 

Decomp.  in  the  air. 

Decomp.  by  H20,  HC1  and  NHS.    (Herr- 
mann, B.  1894,  27.  597.) 

Sodium  chloraurate,  NaAuCl4+2H20. 
Easily  sol.  in  H20  and  absolute  alcohol. 
100  pts.  aqueous  solution  contain  at: 
10°       20°       30° 
58.2      60.2      64.0  pts.  anhydrous  salt, 

40°       50°       60° 

69.4      77.5      90.0  pts.  anhydrous  salt. 
(Rosenbladt.) 

Easily  sol.  in  NaXDl-fAq. 
Easily  sol.  in  H20,  alcohol  and  ether.  (Fas- 
bender,  C.  C.  1894,  1.  409.) 

Strontium  chloraurate. 
Sol.  in  H2O.    (v.  Bonsdorff.) 

Thallium  chloraurate. 

(Carstanjen.) 

Ytterbium  chloraurate,  YbCla,  AuCl8-f  9EMX 
Ppt.    (Cleve,  Z.  anorg,  1902,  32.  138.) 

Yttrium  chloraurate,  YtCls,  2AuCl«-f  16H»0. 
Very  sol.  in  H20.    (Cleve.) 


Zinc  chloraurate, 


Sol.inH20.    (Topsoe.) 
-f  12H2O.    Sol.  in  H20  and  alcohol, 
Bonsdorff.) 


(v. 
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Chlorauricyanhydric  acid. 

Barium  chlorauricyanide,  BafAu(CX)*Cl2]2-j- 
8H20. 

Very  sol.  in  H20  or  alcohol  (Lindbom, 
Lund  Univ.  Arsk.  12.  No.  6.) 

Potassium  chlorauricyanide,  KAu(CN)2Cl2+ 

H20. 
Very  sol.  in  H20  or  alcohol. 

Strontium  cMorauricyanide,  Sr[Au(CN)2Cl2]2 
-|-SH20. 

Sol.  in  H20. 

Zinc     chlorauricyanide,    Zn[Au(CN)2Clo]2H- 

7H20. 
Very  sol.  in  H20. 

Chlorhydtic  acid,  HC1 

Liquid.   Miscible  with  liquid  C02,  and  H2S. 
Gas.   Absorbed  by  H20  with  production  of 
much  heat. 

HaO  absorbs  400-500  vols.  at  ord,  temp  and  pressure 
OP  a  htilo  less  than  1  pt  by  weight  (Dalton.) 

1  vol  HsO  absorbs  480  \ols  at  0°,  sp  gr  ot  sat  solu- 
tion is  1  2109  (Da\y  ) 

1  vol  HsO  absorbs  417  822  vols  at  20°,  the  vol.  in- 
creasing to  1  4138  vols  ,  1  vol  of  HCl-HAq  then  eon- 
tains  311  vols  HC1,  has  sp  gr.  1  1958  and  contains 
40  39%  HC1  by  weight  (Thomson  1831 ) 

1  vol  HsO  absorbs  464  vols  and  sat  solution  has  1.21 
sp  gr  and  contains  42  4%  HC1  by  weight  ( Wittstem  ) 

HaO  sat  at  0°  contains  480  times  its*  vol  of  HOI  and 
sp  gr  =12109.  sat  at  ord,  temp  contains  383%  of 
its  weight  in  HC1,  and  sp  gr  =*  1 192  (Berzehus.) 

1  vo!  HaO  absorbs  V  vols  HCI  at  t°  and  760  mm 
pressure  and  the  liquid  formed  has  the  given  sp  gr , 
and  contains  the  given  per  cent  HCI 


t« 

V 

Sp  gr 

%HC1 

0 
4 
8 
12 
14 
18 
18  25 
23 

525  2 

494  7 
480  3 
471  3 
462  4 
451  2 
450  7 
435  0 

1  2257 
1  2265 
1  218.') 
1  2148 
1  2074 
1  2064 
1  2056 
1  2014 

45  148 
44  361 
43  S2S 
43  277 
42  829 
12  344 
42  283 
41  536 

(Deicke,  Pogg  119.  156  ) 

At  760  mm.  pressure  1  g.  H20  absorbs 
g.  HCl  at  t°. 


t° 

g  HCl 

t° 

g  HCI 

t° 

g  HCl 

0 

0.825 

22 

0.710 

44 

0.618 

2 

0  814 

24 

0.700 

46 

0.611 

4 

0.804 

26 

0  691 

48 

0.603 

6 

0.793 

28 

0.682 

50 

0.596 

8 

0  783 

30 

0  673 

52 

0  589 

10 

0.772 

32 

0  665 

54 

0  582 

12 

0  762 

34 

0,657 

56 

0  575 

14 

0  752 

36 

0649 

58 

0  568 

16 

0,742 

38 

0  641 

60 

0  561 

18 

0  731 

40 

0  633 

20 

0  721 

42 

0  626 

•* 

... 

Mm 
Hg 

%  HCI 

Mm 
Hg 

<i  HCl 

Mm 
Hg 

To  HCI 

50 

23  2 

800 

20  2 

1700 

IS  8 

100 

22  9 

900 

19  9 

1800 

18  7 

200 

22  3 

1000 

19  7 

1900 

18.  C 

300 

21  8 

1100 

19  5 

2000 

18  5 

400 

21  4 

1200 

19  4 

2100 

18  4 

500 

21  1 

1300 

19  3 

2200 

18  3 

600 

20  7 

1400 

19  1 

2300 

18  2 

700 

20  4 

1500 

19  0 

24CO 

18  1 

760 

20  24 

1600 

18  9 

2500 

18  0 

(Roscoe  and  Dittmar.) 


Cone.  HCl+Aq  loses  HCl,  and  dil.  HCl-h 
Aq  loses  H2O  on  warming,  until  an  acid  of 
constant  composition  is  formed,  containing 
20.18%  HCl,  with  a  sp  gr.  of  1.101  at  15°, 
which  can  be  distilled  unchanged  at  110°. 
CBineau,  A.  ch.  (3)  7.  257.) 

The  above  is  true  if  barometer  is  at  760 
mm.,  but  the  composition  changes  with  the 
pressure  as  follows — 


(Roscoe  and  Dittmar ) 

Cone.  HCl-f  Aq  gradually  gives  off  HCl  on 
the  air  until  it  has  a  sp.  gr.  1.128  at  15°,  and 
contains  25.2%  HCl.  (Bineau,  /.  c.) 

According  to  Roscoe  and  Dittmar,  this  de- 
pends on  the  temperature.  If  a  current  of  ah' 
is  passed  through  HCl+Aq,  acid  or  water 
is  given  off  according  as  the  acid  is  strong  or 
weak,  until  an  acid  of  constant  composition 
for  a  given  temperature  is  formed,  as  follows — 


Temp. 

%  HCi 

Temp 

v0  HCl 

Temp 

Tc  HCl 

0° 
5 
10 
15 
20 
25 
30 

25  0 

24  9 
24  7 
24  6 
24  4 
24  3 
24  1 

35° 
40 
45 
50 
55 
60 
65 

23 
23 
23 
23 
23 
23 
22 

9 
8 
6 
4 
2 
0 
8 

70° 
75 
80 
85 
90 
95 
100 

22  6 
22  3 
22  0 

21  7 
21  4 
21  1 
20  7 

From  t  the  above  it  is  seen  that  the  acid 
which  distils  unchanged  at  a  given  pressure, 
that  is,  boils  at  a  certain  constant  tempera- 
ture, is  identical  with  the  acid  which  under- 
goes no  change  in  composition  by  a  current 
of  dry  air  at  the  same  temperature,  and  under 
the  ordinary  pressure,  thus  — 

Mm. 
Hg 

B-pt. 

%HC1 

Temp  of 
air  current 

%HC1 

100 
200 
300 
380 
490 
620 

61-62° 
76-77 
84-85 
91 
97 
103 

22  8 
22  1 
21  7 
21  3 
20  9 
20  6 

62° 
77 
85 
91 
98 

22  9 
22  2 
21  7 
21.4 
21  1 

(Roscoe  and  DittmaiO 
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Solubility  of  HCI  in  H2O  at  0°  under  different 
degrees  of  procure.    P  =  partial  pressure 
in  mm  H&  i  c.}  total  pressure  minus  the 
tension  of  aqueous  vapour  at  the  given 
temp.;  G=  grammes  of  HCI  dissolved  in 
1  g  H'/>  at  the  pressure  P  and  0°  temp 

Sp  RI    offlCl  +  ^i 

Sp  ^r 

c 

HCI 

Sp   K! 

l'c  HCI 

Sp  gr 

%  HCI 

1  2()'i 
1   170 
1    Ib'J 
1   149 
1  139 

tO  60 
,37  00 
33  M,} 

2')  13 

1    12X3 
1    11<>7 
1   1127 
1   lUbO 
1   100N 

27  21 
27)  52 

-4  03 
22  70 
21  31 

1 
1 
1 
1 
1 

0900 
0902 
0860 
0820 
0780 

20  44 
19  47 
IS  59 
17  79 
17  05 

p 

Cl 

p 

G 

(Thomson,  in  his  Sjstem,  2   189  ) 
Sp  gi   ofHCl+Aq 

60 
70 
SO 
90 
100 
110 
120 
130 
140 
150 
175 
200 
225 
250 
275 
300 

0  613 
0  62S 
0  640   • 
0  649 
0  657 
0  664 
0  670 
0  676 
0  6S1 
0  686 
0  697 
0  707 
0  716 
0  724 
0  732 
0  738 

350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
900 
100C 
1100 
1200 
1300 

0  751 
0  763 
0  772 
0  782 
0  791 
0  800 
0  808 
0  817 
0  824 
0  831 
0  844 
0  856 
0  869 
0  882 
0  895 

Sp  ffi 

',«.  HCI 

Sp  gi 

%  HCI 

1  21 
1  20 
1    10 
1   IS 
1  17 
1  10 
1  13 
1  14 
1  la 
1  12 
1  11 

t2  13 
40  80 
28  38 
36  30 
34  34 
32  32 
30  30 
28  28 
2£>  26 
24  24 
20  30 

1  10 
1  09 
1  OS 
1  07 
1  00 
1  05 
1  04 
1  03 
1  02 
1  01 

20  20 
18  18 
16  16 
14  14 
12  12 
10  10 
8  08 
6  06 
4  04 
2  02 

(Edm  Davy) 
Sp  gr  of  HCI  +Aq. 

(Roscoe  and  Dittmar,  A.  112.  334  ) 

1  vol.  H20  dissolves  560  vok  HCI  at  —12° 
«             "        500    "        "             0° 
"             "        440    "        "        +20* 
(Berthelot,  C.  R.  76.  779.) 

1  vol.  H20  absoibs  480  vols.  HCI  at  15°  to 
form  a  solution  containing  42.85%  HCI  with 
a  sp.  gr.  of  1.215.    (Hager.) 

Solubility  of  HCI  at  low  temperatures,  and 
760  mm.  pressure. 

Sp  t;r 

7o 

HCI 

B-pt 

Sp  gr 

%HC1 

B-pt 

1  199 
1  181 
1  166 

1  144 
1  136 
1  127 
1  121 

34  01 
31  09 
28  29 
26  57 
24  R4 
23  23 
21  06 
20  74 

49° 
65 
76 
87 
100 
103 
105 
109 

1  094 
1  075 
1  064 
1  047 
1  035 
1  018 
1  009 

16 
13 
11 
8 
6 
3 
1 

08 
16 
16 
62 
92 
52 
86 

111° 
109 
307 
105 
104 
102 
101 

(Kinvan  and  D  niton  ) 
Sp  gr  of  HCl+Aq  at  15°. 

%  HCI 

Sp  gr 

%HC1 

Sp  gr 

t° 

i     Pts  HCI 
m  1  pt  HsO 

t° 

Pta  HCI 
in  1  pt  HsO 

2  22 

3  80 
6  2C 
11  02 
15  20 
IS  67 
20  91 
23  72 
23  96 

1  0103 
1  0189 
1  0310 
1  0357 
1  0751 
1  09*2 
1  1048 
1  1196 
1  1308 

?9  72 
31  50 
34  24 
36  63 
38  67 
40  51 
41  72 
43  09 

1  1504 
1  1588 
1  1730 
1   1844 
1  1938 
1  2021 
1  2074 
1  2124 

0 
-  5 

-10 
-15 
-17 

0  842 
0  864 
0.898 
0.933 
0  949 

-18 
-19 
-20 
-21 
-24    ' 

0  957 
0.965 
0.974 
0  983 
1.012 

(Roozeboom,  R.  t.  c,  1884,  3.  79.) 
Solubility  in  H2O  at  t°. 

(Kolb,  C  R  74.  337  ) 
Sp  *r.  of  HCl+Aqatl5°. 

t° 

%HC1 

Sp  gr 

9?  HCI 

Sp  gr. 

%HC1 

Sp  «r. 

%HC1 

50 
45 
40 
35 
30 
20 
15 
10 
5 
0 
-  5 
-1C 
-50 
-20 

61.65 
61.76 
62.27 
62.90 
63.21 
64  19 
64  70 
65  18 
65.48 
65.85 
66  44 
66  71 
67  29 
67  65 

1  2000 
1  1982 
1  1964 
1  1946 
1  1Q28 
1   1910 
1  1893 
1  1875 
1859 
1846 
1822 
1802 
1782 
.1762 
1741 
1721 
1701 
1681 
1661 
1,1641 

40 
40 
39 
39 
39 
38 
38 
37 
37 
37 
36 
36 
35. 
35 
35 
34 
34 
33 
33 
33 

777 
369 
961 
554 
146 
738 
330 
923 
516 
108 
700 
292 
884 
476 
06S 
660 
252 
845 
437 
029 

1  1620 
1  1599 
1  L578 
1  1557 
1  1536 
1  1515 
1  1494 
1  1473 
1452 
1431 
1410 
13S9 
.1369 
.1349 
1328 
1308 
12S7 
1267 
1247 
1226 

32  621 
32  213 
31  80^ 
31  398 
30  990 
30  5*2 
30  174 
29  767 
29  359 
28  951 
28  544 
28  136 
27  728 
27  ?21 
26  913 
26  505 
26  098 
2o  690 
25  282 
24.874 

1  1206 
1  1183 
1  1164 
1  1143 
1  1123 
1  1102 
1  1082 
1  1063 
1   1041 
1  1020 
1  1000 
1  0980 
1  0960 
1  0939 
1  0919 
1  0899 
1  0879 
1.0859 
1  0838 
1  0818 

24  466 
24  058 
23  650 
23  242 
22  834 
22  426 
22  019 
21  611 
21  203 
20  796 
20  288 
19  980 
19  572 
19  165 
18  757 
18  349 
17  941 
17  534 
17  126 
16  718 

(Rupert,  J.  Am.  Chem.  Soc.  1909,  31.  860.) 
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Sp   m    o    HCI  4-  A«    fit  !,')'—<"  >ntinn»l 

Sp   nr  of  HCl+Aq  at  15°. 

Sp  gr      't  HCI 

Sp  gr 

1  0517 
1  04M7 
1  0477 
1   0457 
1  0437 
1  0417 
1  03<)7 
1  0377 
I  OP.57 
1  0337 
1  0318 
1  029S 
1  0279 

1  c  HCI 

*  .So   <n 

<*<  HCI 

HH  *>"   ;.;<,j  *-  ||  H/ 

Sp   ar 

I  07DS     10  310 
1  077S     1"  002 
1  07oS     15   1<H 
1  073S     lo  OS7 
I  071S     li  (>7M 
1  OM)7     11  271 
1  0077     13  3»>3 
1   0057     U  4o(i 
1  0037     U  409 
1  0617     12  041 
1   0507     12  12.°,:  J 
1  0577     11  h2"> 
1  0357     11  418 
1  0537     11  010 

10  f>(!2 
10  104 
<)  70S 
0  379 
8  M71 

s  r><>3 

S  15") 
7  747 
7  340 
<>  932 
<>  524 
C  110 
5  709 

1  0231 
1  02,'!< 
1  0220 
1  0200 
1  OLSO 
1  01(>0 
1  0140 
1  0120 
1  0100 
1  OOSO 
1  0000 
1  0040 
1  0020 

5  301 
4  S'M 
4  4S'{ 
4  07s 
*i  070 
3  202 

2  447 

1  224 
0  SIC. 
0  4  OS 

3      1  0244 
10      1  048S 
13      1  0733 

20  i   1  0082 
|    25  i  1  1234 
1    30  |  1  14S8 

33      1  1739 
40      1.1969 
41       1.201:) 

(Hager,  Adjumcnta  vana,  Leipzig,  1876.) 
Sp.  pr  of  HCl+Aq  at  15°  (HaO  at  15°=  1). 

'  c  HCI            Sp,  gr 

<  \  HCI 

Sp  pr 

(Tre  Hundi 

Sp.  gr    of  HCl+Aq. 
according  to  Ure; 
cording  to  Kremei 

loitorbur 

10 

.  gr.  at  15.55° 
gr  at  15°  ac- 

U=sp 
K=sp 

•s 

44.345       1  21479 
43  13G       1  21076 
41  901        1  20430 
41  212        1  20204 
39  831        1  19703 
37  596       1.18687 

34.464 
25  260 
19  688 
14  788 
6  382 

1  1713S 
1  12479 
1.09675 
1.07255 
1.03150 

<;HCI 

u 

K 

%HCl 

u 

K 

1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1  005 
1  010 
1  015 
1  020 
1  025 
1.030 
1.034 
1.039 
1.044 
1.048 
1  053 
1.059 
1.064 
1  069 
1  074 
1.079 
1.084 
1  089 
1  094 
1  098 
1  104 

1  005 
1  010 
1  015 
1  020 
1  025 
1  030 
1  034 
1  039 
1  044 
1  048 
1  053 
1  059 
1  065 
1  070 
1  075 
1  080 
1  085 
1  090 
1  095 
1.100 
1.105 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

1  109 
1  114 
1  119 
1  124 
1  128 
1  133 
1  138 
1  143 
1  147 
1  153 
1  157 
1  163 
1  169 
1  174 
1  179 
1  183 
1  188 
1  193 
1  197 
1  203 

1.111 
1  116 
1  121 
1  126 
1  131 
1  136 
1  141 
1  146 
1  151 
1  157 
1  163 
1  169 
1  179 

(Pickering,  B  26.  277. 
Most  accurate  table. 
Sp  gr.  of  HCl+Aq  at  15°  (H2O 

) 
at4°=l). 

Sp   gi 

1  000 
1  OC5 
1.010 
1.015 
1  020 
1  025 
1  030 
1.G35 
1  040 
1.045 
1  050 
1  055 
1.060 
1.065 
1.070 
1  075 
1.08C 
1.085 
1.090 
1.095 
1.100 

^c  HCI 

ml   1 

PP  in 

Co 

HCI 

Kg  HCI 
in  11 

C  16 
1  15 
2  14 
3.12 
4  13 
5.15 
6  15 
7  15 
8.16 
9  16 
10.17 
11  18 
12.19 
13.19 
14  17 
15  16 
16  15 
17  13 
18.11 
19.06 
20.01 

0  016 
0  012 
0.022 
0  032 
0  042 
0  053 
0.064 
0  074 
0  085 
0  096 
0  107 
0.118 
0.129 
0  141 
0  152 
0  163 
0.174 
0.186 
0.197 
0.209 
0.220 

1  105 
1.110 
1  115 
1  120 
1.125 
1  130 
1  135 
1  140 
1.145 
1  15C 
1  155 
1  160 
1.165 
1  170 
1  175 
1  180 
1  185 
1  190 
1.195 
1  2CO 

20  97 
21.92 
22.86 
23.82 
24.78 
25  75 
26.  7C 
27  66 
28  61 
29  57 
30.55 
31  52 
32.49 
33  46 
34  42 
35.39 
36.31 
37.23 
38  16 
39  11 

0.232 
0.243 
0  255 
0  267 
0  278 
0  291 
0  303 
0  315 
0.322 
0.340 
0.353 
0.366 
0.379 
0.392 
0.404 
0.418 
0.430 
0.443 
0.456 
0.469 

(Calculated  by  Gerlach,  Z.  anal.  8.  292.) 
Sp.  gr.  of  HCl+Aq  at  15°  (H20  at  0°  =  1). 

A 

Sp  gr. 

&      *•- 

rfci 

Sp  gr 

0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

0.9992 
1  00503 
1.01005 
1.01508 
1.02010 
1  02513 
1  03016 
1.03518 
1.04021 
1.04524 
1.05026 
1.05529 
1.06031 
1.06534 
1.07037 

15     1  07539 
16     1.08042 
17     1.08545 
18     1  09047 
19     1.09550 
20     1.10052 
21     1  10555 
22     1.11058 
23     1.11560 
24     1  12063 
25     1.12566 
26     1  13068 
27     1.13571 
28     1.14074 
29     1.14516 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

1  15079 
1  15581 
1.16084 
1  16587 
1.17089 
1.17592 
1.18095 
1  .  18597 
1.191 
1.196 
1,200 
1.204 
1.208 
1,212 

(Lxinge  and  Marchlewski,  Z.  angew  Ch.  1891* 
133.) 

Sp.  gr.  of  HCl+Aq  at  room  temp. 

%  an                      PP  gr. 

8.14 
16.125 
23  045 

1  0370 
1.0843 
1.1138 

(Kolb,  recalculated  by  Gerlach,  Z.  anal  27. 
316.) 

(Wagner,  W.  Ann.  1883,  18.  264.) 
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Relation  of  sp.  gr.  of  HCl+Aq  at  t°  to  sp.  gr.  at  19.5°=*  1.0. 


1° 

1      s  <»  «  ;  nc\ 

|    -p  «r   =1  0401 

loo';  an 

sp  «r  =  1  070  1 

23r>tt   HCl 
s,p    «r  =1  101 

33  S^   HCl 
sp    gr  =1  133 

46  fl  %  HCl 
&p  gr  =1  160S 

0 
19.5 
40 
CO 
80 
IOC 

!      0  99557 
!       1  00000 
1       1  OC707 
i       1  01588 
|       1  02(539 
1  03855 

0  99379 
1  00000 
1  00781 
1  01665 
1  02676 
1  03801 

0.99221 
1  OOOCO 
1  C0877 
1.01794 
1  02791 
1.03867 

0.99079 
1.00000 
1.00990 
1.01969 
1  C2986 
1  04059 

0.98982 
1  00000 
1  01063 
1  02180 

(Kremers,  Pogg.  108.  115.) 
Sp.  gr.  of  HCl+Aq.  ]  Sp.  gr.  of  HCl+Aq  at  20°. 


G  Pfimvalcnt'i 
HCl  per  htw 

t° 

Sp  Kr  t°/t° 

0  005036 

17  111 

1  0000943 

0.01006 

17  125 

1  0001892 

C  02008 

17  148 

1  0003775 

0.04990 

17  138 

1  000935 

0,09885 

17  133 

1  001843 

0.19641 

17  162 

1  003633 

0.29247 

17  147 

1  005382 

0  48278 

17.140 

1  008811 

0  4994 

17  28 

1  00908 

4.994 

17  35 

1  08390 

(Kohlrausch,  W.  Ann  1894,  53.  28.) 

Sp.  gr.  of  a  normal  solution  of  HCl+Aq 
at  18° /4°«  1.0165.  (Loomis,  W.  Ann.  1896, 
60.  550.) 

Sp.  gr.  of  HCl+Aq  at  19.5°,  when  p  =per 
cent  strength  of  solution;  d=  observed 
density;  w  =  volume  cone,  in  grams 


per  cc, 


••(ft-) 


p 

d 

\\ 

36  0 

1  1818 

0  4255 

29  97 

1  1511 

0  3450 

24  35 

1  1207 

0  2729 

18.55 

1  0910 

0  2024 

12  22 

1  0587 

0  1294 

9  148 

1  0433 

0.0954 

6  559 

1.0305 

0  0676 

3.540 

1  0159 

0  0360 

5  345 

1.0246 

0  0548 

1.356 

1.0C51 

0  0136 

(Barnes,  J.  Phys.  Chem.  1898,  2.  546.) 
Sp.  gr.  of  HCl+Aq  at  18°/4°. 


K.  HCl  in  100  g  of  solution 

Sp  gr 

0*12149 
O.C60757 
0.040609 
0  030328 

0.99928 
0  99900 
0  99887 
0  99881 

(Jahn,  Z.  phys.  Ch.  1900,  33.  567.) 

Xormahtv  of 
HCl+Aq 

%  HCl 

Sp  gr 

8  42 
5  784 
3  77 
2  031 
1  588 
1.138 
0  523 

27  10 
19.30 
12.94 
7  17 
5.65 
4.05 
1.90 

1  1336 
1  0936 
1  0618 
1  0334 
1.0261 
1  0187 
1.0076 

(Forchheimer,  Z.  phys.  Oh.  1900,  34.  28.) 

Sp  gr.  at  20°  of  HCl+Aq  containing  M  g. 
mols.  HCl  per  liter. 

M  0.025        005         0.075        0.10 

Sp.gr.    1.00034    1.00101     1.00135    1.00180 


M 
Sp.gr. 


0.25 
1.00425 


050 
1.00849 


0.75 
1.01264 


1.0 

1.01749 


M  1.5  2.0 

Sp.gr.    1.02542    1.03414 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38. 730.) 


HCl  is  not  absorbed  by  cone.  H2SO4-f  Aq, 

but  in  large  amounts  by  anhydrous  HgSO* 

(Aime.) 

Absorption  of  HCl  by  H2S04-f  Aq. 

Temp  =17°. 

g  perl 

g.  per  100  g. 

Sp.gr 

HCl 

H2SO4 

HCl 

HsSO* 

1.211 

517.8 

42  7 

, 

1  220 

487  3 

22.7 

39.9 

1.86 

1.220 

478.8 

58.0 

39.2 

4.75 

1.235 

455.3 

99.3 

36.9 

8.04 

1  260 

418.0 

161.7 

33.2 

12.8 

1.305 

371.4 

273.2 

28.5 

20.9 

1.355 

306.6 

417.7 

22.6 

30.8 

1.430 

215.3 

638.2 

15.0 

44.6 

1.545 

96.7 

917  6 

6  26 

59.4 

1.580 

51.3 

1033.5 

3.25 

65.4 

1.660 

10.3 

1224.0 

0  62 

73  7 

1.735 

1.89 

1344.9 

0.11 

77.5 

1.815 

1.24 

1615.3 

0  068 

89.0 

CHLORHYDRIC  ACID 
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Absorption  of  HC1  by  H.>S04-f-Aq— Cant 
Temp.  =40°. 


Solubility  of  HC1  in  ether  at  t°  and  760  mm. 
pressure. 


1  185 
1.195 
1.210 
1.255 
1  255 
1  340 
1.400 
1.520 


575 
650 
725 
755 
770 


g  perl 


HCI 


421  4 

416  4 

392  1 

346  3 

325  4 

247  4 

161  6 

50.9 

18  5 

2  9 

1  4 

0  57 

0.52 


42.2 
70  0 


107 

211 

236. 

383 

619 

929 
1046.0 
1207  6 
1370  5 
1428  4 
1478  4 


per  100  g 


HCI 


35  6 

34.8 

32.4 

27  6 

25  9 

18  5 

11.5 
3  35 
1  17 
0.17 
0.081 
0  032 
0.029 


H2SO, 


3.56 
5  86 
S.90 
16  8 
18  S 
28  6 
'44.2 


61 
66, 


73.2 

79.4 
81.4 
83  5 


Temp.  =70°. 


«p.  gr. 

fi  per  1 

g  per  100  g 

HCI 

HUSO* 

HCI 

H2S04 

1  145 

374  1 

18.4 

32.7 

1  61 

1.150 

357.3 

38  9 

31.1 

3.38 

1  160 

353.8 

55.7 

30.5 

4  80 

1.180 

341.3 

93  6 

28  9 

7.93 

1.225 

277.7 

231  9 

22.8 

18  9 

1  230 

274  3 

246.4 

22  3 

20.0 

1.315 

173.7 

476.7 

13.2 

36  2 

1  380 

96  5 

661  8 

6  99 

48  0 

1  510 

23  6 

946  1 

1  56 

62.7 

1  560 

8  4 

1055  0 

0.54 

67.6 

1  700 

0  86 

1371  3 

0.05 

80.7 

1  745 

0  62 

1448  2 

0.035 

83.0 

1.745 

0  57 

1455  2 

0.032 

83.4 

(Coppadoro,  Gazz.  ch  it.  1910,  39.  II,  626.) 

100  pts.  alcohol  of  36°  B  absorb  68  pts.  HCI 
at  12.5°.  (Boullay.) 

Alcohol  of  0.836  sp.  gr.  dissolves  327  vols. 
HCI  at  17.5°  and  758  mm.  pressure,  and  the 
solution  has  sp.  gr.=  1.005.  (Pierre,  A.  ch.  (3) 
31.  135.) 

Solubility  of  HCI  in  methyl  alcohol  (absolute) 
att°. 


-10.3 
0 


%HC1 


54  6 
51.3 


18 
31.7 


%HC1 


46.9 
43 


—9  2 
—  5 
0 

-h  5 
10 


%  HCI 


37  51 
37  0 
35  6 
33  1 
30  35 


15 
20 
25 
30 


7CHC1 


27  62 
24  9 
22.18 
19  47 


(Schuncke,  Z.  phys.  Ch  1894, 14.  336.) 

Sol.  in  glacial  HCaH3O2,  ether,  hexane, 
benzene,  xylene,  etc. 

Oil  of  turpentine  absorbs  50%  HCI. 
(Thdnard.) 

Oil  of  turpentine  absorbs  163  vols.  HCI  at 
22°  and  724  mm  ;  isoterebenthene  absorbs 
34%  at  24°  and  724  mm.;  metaterebenthene 
absorbs  17.7%  at  24°  and  724  mm.  (Berthe- 
lot.) 

Oil  of  lavender  absorbs  68.7  vols.  at  24°. 
(Thenard.) 

Oil  of  lavender  absorbs  210  vols.  without 
being  saturated;  oil  of  rosemary  absorbs  218 
vols.  at  22°;  sol.  in  0.4  vol.  petroleum. 
(Saussure.) 

Absorbed  by  caprylic  alcohol.    (Bouis  ) 

Fuming  HCl-j-Aq  is  sol.  in  glycerine  and 
miscible  with  cone.  HC2H302. 

Solubility  of  HCI  in  phenol  -f  Aq  at  12°. 


Comp  of  HaO  layer 

Ccmp  of  phenol  layer 

%  HCI 

%  phenol 

To  HCI 

c/c  phenol 

0 
3.1 
6.6 
8.0    • 
10  7 

7.45 
6.6 
5.3 
5.1 
4.8 

0 

0.09 
0.2 
0.36 
0.52 

72 
78 
80.3 
82.6 
84.5 

Composition  of  solution  in  contact  -with  solid  phenol 


%  H2O 


11.22 

14.98 

84.5 

80.38 

72.43 

60.25 


%HC1 


0 

C.52 
10.7 
15.64 
24.37 
36.25 


>  phenol 


88.78 
84.5 
4  8 
3  98 
3.2 
3.5 


(de  Bruyn,  R.  t.  c.  11.  112.) 

Solubility  of  HCI  in  ethyl  alcohol  (absolute) 
att°. 


t° 

%  HCI 

t° 

%HC1 

0 
6.5 
11.5 

45.4 
44.2 
42.7 

19.2 
23.5 
32.0 

41 
40.2 
38.1 

(de  Bruyn,  Z.c.) 


(Schreinemakers,  Z.  phys.  Ch.  1912,  79.  553.) 

+H20.    F.-pt.- 15.35°. 

Very  sol.  in  H20  but  only  slightly  sol.  in 
HCI.  (Rupert,  J.  Am.  Chem.  Soc.  1909,  31. 
866.) 

-t-2H20.     M.-pt.-17.4°. 

+3H2O,  M.-pt.-24.8°.  (Pickering,  B. 
1893,26.280.)  ^  ^ 

The  composition  of  the  hydrates  formed 
by  HCI  at  different  dilutions  is  calculated 
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from  determinations  of  the  lowering  of  the 

Solubility  of  Ba(C103)2  in  H2O 

f-pt.  produced  by  IIC1,  and  of  the  conduc- 

tivity and  sp  gr.  of  IICl+Aq     i  Jones,  Am. 

t° 

g.  BafClOjjm 
I/IM  iv   w  ri 

Sp  gr 

Ch.  J.  1905,  34.  823.) 

Chlorhydric  cyanhydric  acid,  3HC1,  2HCN. 

0 

25  5 

QA     O 

1.195 

10*74 

Dccomp.    bv    H3O    or    alcohol;    sol.    in 
HC-HjOo.     Insol.  in  other,   chloroform,  or 

20 

40 
(\r\ 

o9  o 
55  9 

74  1 

//4 
1.355 
1  433 

acetic  other.    (Claisen,  B.  16.  309  ) 
HOI,  HCX.    Sol.  in  H»0,  absolute  alcohol, 
HCWsOa,   and  CHCl?,   with  dccomp  ;  de- 
comp.  is  especially  rapid  in  HjO.    fGautier, 

uU 

SO 
100 
105.6  " 

92  1 
113  2 
120 

1.508 
1.580 
1.600 

A.  ch.  (4)  17.  130  ) 

f  Bpt.  of  sat.  solution. 

Chloric  acid,  HClOj. 

Known  only  in  aqueous  solution,  which  can 
be  concentrated  in  vucuo  to  a  sp.  gr.  of  1.282 
at  14.2°,  and  then  contains  40.10^  HC103, 
corresponding  to  HC1O3+7H20;  if  left  longer 
in  vacuo  over  H2SO4  an  acid  corresponding  to 
HC103+4^HoO  is  obtained.  Aqueous  solu- 
tion of  HCK's  decomp.  at  40°.  (Hammerer, 
Pogg.  138.  390.) 

Chlorates. 

All  chlorates  except  mercurous  chlorate  are 
sol.  in  H2O;  most  of  them  aiv  deliquescent; 
many  are  sol  in  alcohol. 

Aluminum  chlorate,  A1(C103)3+6H2O. 

Very  hygroscopic  (Dobroserdow,  G.  C. 
1904,11.177.) 

+ 9H«0.  Very  sol.  in  cold  but  much  less 
than  in  hot  H20,  (Dobroserdow.) 

Ammonium  chlorate,  NH^ClOa. 

Fasily  sol.  in  H20;  less  sol.  in  alcohol. 

Much  less  sol  in  H20  at  0°  than  NaClO3. 
(Storer.) 

Verv  si.  sol.  in  absolute  alcohol.  (Wachter, 
J.  pr  30.  321.) 

Barium  chlorate,  Ba(C103)2+H20. 

Sol.  in  4  pts.  cold,  and  less  hot  H20. 
CChevenix.) 

100  pts.  H20  dissolve  at: 
0°  20°  40°  60    80°   1CO° 
22.8  37.0  52.1  77.5  98.0  126.4  pts.  Ba(C103)2. 

100  grams  sat.  Ba(C103)2-f-Aq  at  t°  con- 
tain grams  anhydrous  Ba(ClO3)2. 


t° 

Grams 
Ba(ClOj)a 

t° 

Grams 
Ba(C103)j 

Butectic  point. 
-2.749  d=0.004 
0 

+10 

20 
25 
30 
40 

15.28 
16.90 
21.^3 
25.26 
27.53 
29.43 
33.16 

50 
60 
70 
80 
90 
99.1 
"104.6 

36.69 
40  05 
43.04 
45.90 
48.70 
51.17 
52.67 

*  104.6°  is  bpt.  at  740  mm.  pressure=  105.0° 
at  760  mm.  pressure. 
(Anschutz,  Z.  phys.  Ch.  1906,  56.  238.) 

(Carlson,  Dissert  1910.) 

Only  slight  traces  dissolve  in  absolute 
alcohol.  (Wachter,  J.  pr.  30.  334.) 

Sol.  m  acetone.  (Eidmann,  C.  C.  1899,  II 
1014.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  37.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethylacet  ate  (Naumann, 
B.  1910,  43.  314.) 

Bismuth  chlorate. 

Known  only  in  solution,  which  decomp.  on 
evaporation. 

Cadmium  chlorate,  Cd(ClO8)2+2H2O. 

Very  deliquescent;  sol.  in  H20  and  alcohol. 
Melts  in  crystal  H20  at  80°.  (Wachter,  J.  pr. 
30.  321.) 

Solubility  in  H20. 

Sat.  solution  contains  at: 


-20° 
72.18 

49° 


-15° 
72.53 


0° 
74.95 


+18° 
76.36 


Sp. 
Cd(C10^)2atl8°  = 


J?- 


65° 
82.95%  Cd(ClO3)2. 

of   solution   containing   76.36% 
"    2.284.    (Meusser,  B.  1902, 
35.1422.') 

Sol.  in  acetone.    (Naumann,  B.  1904,  37. 
4328.) 

Cadmium    chlorate    ammonia,    Cd(C10s)2. 

6NH3. 
Ppt.    (Ephraim,  B  1915,48.49.) 


Caesium  chlorate,  CsC103. 
100  g.  H20  dissolve  at* 

0°  8°         19.8° 

2  46        3.50         6.28 


30° 
9.53 


42.2° 
14.94 


50°  77°          99° 

19.40        41.65        76.5  g.  CsC103. 
(Calzolari,  Ace.  Sc.  med.  di  Ferrara,  1911, 
85.  150.) 

Calcium  chlorate,  Ca(C103)2+2H20. 

Deliquescent;  very  sol.  in  H2O  and  alcohol. 
(Wachter,  J.  pr.  30.  323.) 
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Melts  m  its  water  of  crystallization  at  over 
100°. 

Sp.  gr.  of  solution  sat.  at  18°  =  1.729,  con- 
taining 64%  Ca(C103)2.  (Mylius  B.  1897, 
30.  1718.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II 
1014,  Naumann,  B.  1904,  37,  4328.) 

Chromic  chlorate. 

Easily  sol  in  H2O.  (Prudhomme,  C.  C. 
1890,  1.  668 ) 

Cobaltous  chlorate,  Co(ClO3)2+2H20. 
(Meusser,  B.  1902,  35.  1418.) 
4-4H2O.    Solubility  in  H20. 
Sat.  solution  contains  at: 

18°      21°      35°      47°      61° 
64.19  64  39  67.09  69.66  76.12%  Co(ClO3)2. 

Sp  gr.  of  solution  containing  64.19% 
Co(C103)2  at  18°  =  1.861.  (Meusser,  B.  1902, 
35. 1418.) 

-f  6H20.  Very  deliquescent.  Sol.  in  H2O 
and  alcohol.  Melts  in  crystal  H20  at  50°. 
(Wachter,  J.  pr.  30.  321.) 

Solubility  in  H20. 

Sat.  solution  contains  at: 

-21°       -19°        0°     +10.5° 
53.30      53.61       57.45      61.83%  Co(ClO3)2. 
(Meusser,  B.  1902,  35.  1418.) 

Cupric  chlorate,  basic,  Cu(ClO3)2,  3Cu(OH)2. 
Insol.  in  H20.  Very  sol.  in  dil.  acids.  Sol. 
in  warm  cone.  Cu(ClO3)2-l-Aq,  the  solubility 
increasing  with  the  cone,  and  temp.  (Bour- 
geois, Bull.  Soc.  1898,  (3)  19.  950.) 

Cupric  chlorate,  Cu(C103)3+4H20. 
Solubility  in  H20. 
Sat.  solution  contains  at: 


-31°        -21° 
54.59         57.12 


+0.8°          18°          45° 
58.51        62.17        66.17 


59.6°          71° 

69.42        76.9%  Cu(C103)2. 

Sp.  gr.  of  the  solution  containing  62.17% 
Cu(C10,)2  at  18°  =  1.695.  (Meusser,  B.  1902, 
35.1420.)  „  , 

-f6H2O.  Very,  deliquescent.  Easily  sol. 
in  H2O  and  alcohol.  Melts  in  its  crystal  H2O 
at  65°.  (Wachter,  J.  pr.  30.  321.) 

Sp.  gr.  of  Cu(C10,)i+ Aq  at  15°. 
%Cu(ClO8)2       2.106          4.778          6.945 
Sp.gr.  1.01620      1.03857      1.05714 

%  Cu(C10s)2       10.016        14.387 
Sp.gr.  1.0844      1.12531 

(Traube,  Gm.-K.  5. 1,  921.) 

Sol.  in  acetone.  (Naumann,  B,  1904,  37. 
4328.) 


Cupric  chlorate  ammonia,  Cu(C10s)2,  4NH3. 

Ppt.    Not  hydroscopic.    Insol.  in  alcohol. 

Cu(C103)2,6NH3.  Not  hydroscopic.  (Eph- 
raim,  B.  1915,  48.  46.) 

Erbium  chlorate,  Er(C103)3-f  8H2O. 
Deliquescent.    Sol.  in  H20  and  alcohol. 

Glucinum  chlorate. 

Known  only  in  aqueous  solution,  which  de- 
composes on  evaporation. 

Ferrous  chlorate. 

Known  only  in  solution. 

Ferric  chlorate,  Fe(ClO3)3. 
Sol.  in  H2O. 
Basic  salt.    Insol.  in  H2O. 

Lanthanum  chlorate,  La(C103)3. 
Deliquescent.    (Cleve.) 

Lead  chlorate,  Pb(C103)2+H20. 

Deliquescent;  easily  sol.  in  H2O  and  alcohoL 
(Wachter,  J.  pr.  30.  321.) 

Sp.  gr.  of  solution  sat.  at  18°  =  1.947  and 
contains  60.2%  Pb(C103)2,  (Mylius,  B. 
1897,  30. 1718.) 

100  g.  H20  dissolve  440  g.  Pb(C103)2  at 
18°;  sp.  gr.  of  sat.  solution  « 1.63.  (Carlson,. 
Dissert.  1910.) 

Lithium  chlorate,  LiC103+)£E2O. 

Very  deliquescent  and  sol.  in  H2O.  Very 
easily  sol.  in  alcohol.  Melts  at  50°  in  its 
crystal  water.  (Wachter,  J,  pr.  30. 321.) 

LiC103+Aq  sat.  at  18°  contains  75.8% 
LiC103.  Sp.  gr.= 1.815.  f  Mylius,  B.  1897, 
30.  1718.) 

483  g.  LiC103  dissolve  in  100  g.  H20  at  15°; 
sp.  gr.  of  solution  =  1.82.  (Carlson,  Dissert. 
1910.) 

Contains  3H20,  and  is  not  deliquescent. 
(Lagorio,  Zeit.  f.  JKryst.  15.  80.) 

Salt  is  anhydrous.  (Retgers,  Z.  phys.  Clu 
5.  449.) 

Magnesium  chlorate,  Mg(ClO3)2. 

128.1  g.  Mg(ClOs)  dissolve  in  100  g.  H2O 
at  19°;  sp.  gr.  of  solution -1.59.  (Carlson, 
Dissert.  1910.)  _ 

Sp.  gr.  of  solution  containing  565% 
Mg(C10a)2at  18°  =  1.564.  (Meusser,  I.e.) 

Sp.  gr.  of  solution  sat.  at  18° =1.594,  con- 
taining 56.3%  Mg(ClO8)2.  (Mylius,  B.  1897, 
30  1718  } 

Sol.  in  acetone.    (Naumann,  B.  1904,  37. 


Soi.  in  acetone.    (Eidmann,  C.  C.  1899,, 
II.  1014.) 

+2H20.   Solubility  in  HaO. 
Sat.  solution  contains  at: 

39.5°       61°        68°         93° 
65.37     69.46     70.69     73.71%  Mg(ClO»)2, 
(Meusser,  B.  1902,  35. 1416.) 
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Solubility  in  H20. 
solution  contains  at: 

43°         65.5° 

63  82        69.12%  Mg(ClO8^. 
« Meusser,  /.c.) 

.  Very  deliquescent  and  sol.  in 
H2O.  Very  easily  sol.  in  alcohol.  Melts  at 
40°  in  its  crystal  water.  (Wachter,  J.  pr.  30. 
323.) 

Solubility  in  H20. 

Sat.  solution  contains  at: 

-18°    0°      +18°    29°      35° 
51.64  53.27  56.50  60.23  63.65%  Mg(C10»)2. 
(Meusser) 

Manganous  chlorate,  Mn(C10s)s. 

Known  only  in  solution  which  decomposes 
on  evaporation.  (Wachter.) 

Merctitous  chlorate,  Hg2(C103)2* 

a.  Easily  sol.  in  alcohol  and  HaO.  (Wach- 
ter, J.  pr.  30. 321.) 

p.  Insol.  in  H20;  easily  sol.  in  HC|H|O»+ 
Aq.  (Wachter.)  Decomp.  by  boiling  H20. 

Mercuric  chlorate,  2HgO,  Cl206-fH2O. 

Deliquescent.  Decomp.  by  H20  into  oxide 
and  an  acid  salt.  (Wachter.) 

Sol.  in  4  pts.  cold  H2O.    (Chevenix,  1802.) 

Nickel  chlorate,  Ni(C108)2+4H20. 
Solubility  in  H20. 
Sat  solution  contains  at: 

48.5°        55°         65°       79.5° 
67.60      68.78      69.05      75.50%  Ni(ClOi)i. 
(Meusser,  B.  1902,  35.  1419.) 

-f6H20.  Deliquescent.  Easily  sol.  in  H2O 
and  alcohol.  Melts  in  crystal  H2O  at  80°. 
(Wachter,  J  pr.  30.  321.) 

Solubility  in  H20. 

Sat.  solution  contains  at: 

-18°  -8°      0°      +18°    40° 

49.55  51.52  5266  56.74  64.47%  Ni(ClOj)«. 

Sp.   gr.    of   solution    containing   56.74% 
Ni(C105)2atl8°  =  1.661. 
Goes  over  into  4EaO  salt  at  39°.  (Meusser.) 
156  g.  Ni(C10s)2  dissolve  in  100  g.  H2O  at 
16°:  sp.  gr.  of  solution  =  1.76,    (Carlson,  Dis- 
sert. 1910.) 

Nickel  chlorate  ammonia,  Ni(C10*)2;  6NHs, 
Ppt.    (Ephraim,  B.  1915,  48.  47.) 

Potassium  chlorate,  KClOj. 
Sol.  in  H20  with  absorption  of  heat* 

Sol  in  about  16  pts.  cold,  and  in  much  less  hot  HsO. 
'(Chevrons,  1802 ) 

Sol  in  30.03  pts.  HaO  at  0°;  17.85  pts.  at  13.3°;  and 
jn  1  66  pts.  at  104.78°  (M  R.  and  P.) 


t°                     .     .      2S          33          40 
Pi-   KCJOs                05      12  3      14   i 

47           03 
IS  3      29  1 

(Goianhn  ) 
100  pts  HjO  dissolve  pts   KClOs 

at  t° 

t° 

Pts 
KClOs 

t° 

Pts 
KClOs 

0 
13  32 
Jo  37 
24  43 

S  33 
5  00 
G  OS 
8  41 

35  0 

•     40  08 
74  89 
104  78 

12  05 
IS  96 
35   10 
00  24 

CGay-Lusba*  ,  A    eh   11  314  ) 

100  pts.  H20  dissolve  pts.  KC103  at  t°. 

t° 

Pts 
KClOs 

t° 

Pts 
KClOs 

0 
100 

3.3 
56.5 

130 
180 

88.5 

190 

Sol  m  10  pts.  H.O  at  IS  75°     (Abl ) 
100  pts    H>0  at  15.>°  di-^olve  0  2  pts  ,  at  100°,  40 
pts    (Tro's  Du-t  ) 


100  pt^  Hjt)  rlissohe  nts   KCK>«  at  t° 


(Tilden  and  Shenstone.  Roy.  Soc.  Proc.  35. 
345.) 

100  pts.  H2O  dissolve  pts.  KC103  at  t°. 


t° 

Pts, 

t° 

Pts 

KClOs 

KClOa 

120 

73.7 

160 

148 

136 

98.9 

190 

183 

(Tilden  and  Shenstone,  Phil,  Trans.  1884. 23.) 

Coefficient  of  solubility  is  3.2+0.109t-f 
0.0043t2  between  0°  and  35°  (Blarez,  C.  R. 
112. 1213.) 

Sat.  KClO3-hAq  contains  %  KC1OS  at  t°. 


t° 

%  KClOa 

t° 

%  KC10» 

-0.5 

2.6 

92 

31.2 

-0.3 

2.4 

106 

37.2 

+4.5 

3.5 

130 

47.0 

4.5 

2.9 

171 

59.8 

11 

4.7 

180 

62  1 

19 

6  1 

190 

63  1 

29 

8  9 

200 

64.2 

36 

9.9 

207 

66.0 

42 

11.4 

300 

87.0 

56 

15.1 

330 

96.7 

58 

16.6 

rfitard,  A.  ch.  1894,  (7)  2.  528.) 
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Solubility  m  H2O. 


'I  (  inp. 

</t  KClOs 
m  a  >a.t   sol 

Pts  sol  in 
100  pts   II..O 

Pts  HjO  to 
1  pt   KC1O  , 

0° 

3  OG 

3  14 

31  S 

5 

3  67 

3  82 

26.2 

10 

4  27 

4  45 

22  5 

15 

5  11 

5  35 

18.5 

20 

6  76 

7  22 

13.6 

25 

7  56 

8  17 

12  2 

30 

8  46 

9.26 

10.8 

35 

10  29 

11  47 

8.7 

40 

11  75 

13  31 

7.5 

45 

13  16 

14  97 

6.6 

50 

15  18 

17.95 

5  6 

55 

16  85 

20  27 

4  9 

60 

18.97 

23  42 

4  2 

65 

20.32 

25.50 

3  9 

70 

22.55 

29.16 

3  4 

75 

24.82 

32  99 

3  0 

SO 

26  97 

36  93 

2.6 

85 

29  25 

41.35 

2.4 

90 

31.36 

46  11 

2  1 

95 

33  76 

51.39 

1.9 

100 

35  83 

55  54 

1.8 

(Pawlewski,  B.  1899,  32. 1041.) 

1  1.  KClO34-Aq  at  25°  contains  675  milli- 
mols.  KC103.  (Calvert,  Z.  phys.  Ch.  1901, 
38.  541.) 

100  g.  H20  dissolve  at: 

0°        20°        40°         60° 
3.3        7.4        13.8        24.0  g.  KC108 
Sp.gr.  1.021    1.045      1.073      1.115 

80°          100°       104°  * 
37.7          56.5          59.9  g.  KC1O3, 
Sp.gr.          1.165        1.219        1.230 
*  Bpt.  of  sat.  solution. 

(Carlson,  Dissert.  1910 ) 

100  g.  H2O  dissolve  at: 

8°     19.8°      30°       99° 
4.48      7.15    10.27    57.3  g.  KC103. 
(Calzolari,  Ace.  Sc.  med.  di  Ferrara, 
1911,  85. 150.) 

Sat.  KC103+Aq  contains  at: 
53°       68°       81°       86°(?) 
17.37    23.25    23.53    30.46%  KC103. 
(Tschugaeff,  Z.  anorg.  1914,  86. 161.) 

Sp.  gr.  of  KC103 +Aq,  according  to  Kremer*s 
experiments  (Pogg.  96. 62),  and  Gerlach's 
calculations.  (Z.  anal.  8.  290.) 


<-l  KClOs 

Sp  gr 

%  KClOa 

Sp.  gr. 

1 
2 
3 
4 
5 

1.007 
1.014 
1.020 
1.026 
1  033 

6 
7 
8 
9 
10 

1.039 
1.045 
1.052 
1.059 
1.066 

Sp.  gr.  of  KClOa+Aq  at  20°  containing  1 
mol.  KC103  to  100  mols.  H2O  =  1.04122 
(Nicol,  Phil.  Mag.  (5)  16.  122 ) 

Sp.  gr  of  KClOs+Aq  at  15°  containing  5C/C 
KClOo  =  1 .03 16.  (Kohlrausch,  W .  Ann.  1879. 
1.) 

B.-pt.  of  KClOj+Aq  containing  pts   KC103 
to  100  pts.  H20. 


Pts 

KClOa 

B  -pt 

Pts 

KClOo 

B-pt 

6  5 

100  5° 

44  6 

103.0° 

13  2 

101  C 

53  4 

103.5 

20  2 

101.5 

62.2 

104.0 

27  8 

1G2  0 

69.2 

104.4 

35  8 

102  5 

(Gerlach,  Z.  anal.  26.  450.) 

Saturated  solution  boils  at  105°.  (Kreiners.; 

Saturated  solution  boils  at  104  2°,  and  con- 
tains 61.5  pts.  KC10<j  to  100  pts  H2(X 
(Legrand.) 

Saturated  solution  boils  at  103  3°,  and  con- 
tains 66  6  pts.  KC103  to  100  pts.  H3O.  ( Grif- 
fiths.) 

Saturated  solution  boils  at  104.4°.  (Ger- 
lach, Z.  anal  26.  427.) 

Sol.  in  pure  HN03  without  deeomp.,  but 
decomp  at  once  by  HN03  containing  NOs 
(Millon,  A.  ch.  (3)  6.  92.) 

Sol.  in  sat.  NBUCl+Aq  without  causing 
pptn. 

1  mol.  ( =  129  pts.)  KC1O3  dissolves  in  2493 
vols.  H2O;  in  2208  vols.  H20  when  1  mol 
(=59  pts.)  NaCl  is  added;  in  2060  vols.  H20 
with  2  mols.  ( =  118  pts.)  NaCl;  and  in  1910 
vols.  H2O  with  4  mols.  (=236  pts.)  NaCl. 
(Gladstone,  Chem.  Soc  15.  302.) 

KC1O3  is  sol.  in  about— - 

29.50  pts.  E2O. 

35.50  pts.  NHiOH+Aq  cone. 

39.00  pts.  dil.  NHiOE-f  Aq  (1  vol.  cone.:  3 
vols.  H2O). 

30.50  pts.  HNOa+Aq  (1  vol.  cone.  HNOS: 
5  vols.  H.O). 

33.0  pts.  HCl+Aq  (1  vol.  cone.  HC1: 4  vols. 
H20). 

48.00  pts.  HC2H3O2-f-Aq  (1  vol.  commer- 
cial HC2H,O2'1  vol.  H20). 

31.50  pts.  NH4Cl+Aq  (1  pt.  NH4C1:10  pts. 
H20). 

18.00  pts.  NE4NO8-hAq  (1  pt.  NH4N08:10 
pts.  H20). 

34  00  pts.  NE4C2E802+Aq  (dil.  NH4OH-h 
Aq+dil/HCJBCgOi+Aq). 

32.50  pts.  NaC2E302+Aq  (commercial 
EC2E302+Na2C03,  diluted  with  4  vols.  H20). 

31.50  pts.  Cu(C2E302)2-f-Aq.  (See  Stolba, 
Z.  anal.  2.  390.) 

33.50  pts.  cane-sugar  (1  pt  cane-sugar  :  10 
pts.  H20). 

36.50  pts.  grape-sugar  (1  pt.  grape-sugar:  10 
pts.  H20).  (Pearson,  Zeit.  Chem.  1869.  662.) 

Addition  of  K  salts  to  sat.  KClO3+Aq  ppts. 
KClOs  in.  such  a  way,  that  the  sum  of  the 
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KCIO3  remaining  in  solution  and  the  K  in  th 
salt  added,  is  a  constant,  which  constant  i 
equal  to  the  solubility  of  KC1O5,  so  that  th 
following  formula  leprcsents  the  coefhcienc^ 
of  solubility  of  KC1O3  after  addition  of  a  Jk 
salt,  3  2-f-(U09t4-0.0043t2-K  of  salt  added 
(Blaroz,  C.  11.  112.  1213) 

Solubility  of  KCK  )8 +T1C1O  * 


100  K  HaO  dissolve  ft   salts 


K  T1CHX 


KCK), 


0 

15 

30 

100 


2  S 
10 

12  67 
o7  3 


3  3 

1  5 

16  2 

48  2 


i i         

( Rabo,  Z.  anorg.  1902,  31.  156.) 

Solubility  of  KCIO3  in  KNO3-f  Aq. 


19  85 


K  per  1 


KXOj 


23  S7 


0  00 

12  65 

25  29 

101  19 

202  38 


0.00 
50  59 


KC103 


69  88 
64  86 
60  33 
45  85 
40  20 


79  09 
63  14 


f  Arrheniufl,  Z.  phys.  Ch.  1893,  11.  397.) 
Solubility  in  KCl+Aq  at  20°  C. 


G   KClm 
1  htrt> 


0 

10 

20 

30 

40 

5C 

60 

70 

80 

90 

100 

110 

120 

130 

140 

15C 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 


0   KClOj 
in  1  litre 


71.1 
58 
-49 
43 

39.5 
36.5 
34 
32 
30 
28 
27 

25  5 
24.5 
23.5 
22  5 
21  5 
21  0 
20.5 
20  0 
20  0 
20 
20 
20 
20 
20 
20 


Sp-  gr 


1  050 

1  050 

1.050 

050 

054 

058 

064 

070 

075 


1.081 


086 
091 
098 
103 
108 
113 


1.119 


130 
135 
140 
145 
150 
156 
161 


1.168 


(Winteler,  Z.  Elektrochem.  1900,  7.  361.) 


Solubility  in  KOH+Aq  at  25° 


KOH  +Aq 

Milhmols  KClOj  per  litre 
of  the  soluhon 

Vs-normal 
Vi-normal 

624 
573 

(Calvert,  Z.  phys.  Ch   1901,  38.  541.) 
Solubility  in  H2O2  at  25°. 


Concentration  of  HaOa 
milhmols  per  litre 

Milhrnolfa  KClOs  per  litre 
of  the  solution 

1260 
1310 

730 
737 

(Calvert,  l.c ) 

Solubility  in  J4  normal  KOH+Aq 
ID  presence  of  H2O2  at  25°. 


Concentration  of  ILzOz 
millimols  per  litre 


15 
276 

954 
1073 


Millimois  KClOa  per  litre 
oi  the  solution 


578 
584 
616 
673 


(Calvert,  I  c ) 

Moderately  sol.  in  liquid  NH0.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Neither  dissolved  nor  attacked  by  liquid 
NO2.  (Frankland,  Chem  Soc.  1901, 79. 1361 ) 

Sol.  in  120  pts.  alcohol  of  83%  at  16°. 
(Wittstem ) 

Sol.  in  120  pts.  alcohol  of  77  1%.  (Pohl, 
W  A  B.  6.  595.) 

Insol.  in  absolute  alcohol.    (Gerardin.) 

Solubility  of  KC108  in  dil.  alcohol.  D=sp. 
gr.  of  alcohol;  S  =  solubility  in  100  pts. 
alcohol  at  t°. 


D  =0  9904 


13 
21 
25 
30 
35 
44 
50 


4  9 

6  3 

7  5 
9  1 

10  2 
13  6 
16  2 


D  =:0  9726 


13 
20 
33 
43 
56 
59 


2.2 
3.3 
5.8 
7.2 

11  4 

12  9 


D  =0.9848 


14 
26 

39 
47 
55 
65 
66 


4  7 

7  1 

9  3 

12.8 

16  1 

22  3 

22  5 


D  =0  9573 


13 
20 
29 
36 
55 
60 
63 


3 


1  9 
2,7 

3  6 

4  3 
7  9 
9  7 

10.5 


D  =0.9703 


14 
26 
38 
46 
51 
63 
65 


3,2 

5  4 
7.9 
10  8 
12.2 
17  5 
19  0 


D  =0  9390 


14.5 

28 
40 
50 
62 
67 


1.1 
2.2 
3.4 
4.3 
6.6 
7.6 
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Solubility  of  KC103  in  dil.  alcohol—  Continued. 

Potassium  silver  chlorate,  KC103,  AgClOj 

D  = 

09111 

D  = 

=08967              D  =08129 

(Pfaundler,  W,  A  B.  46,  2.  266.) 

t° 

S 

t° 

S                t°             S 

Rubidium  chlorate,  RbC103. 

13 
25 
32 
52 

0  74 
1  08 
1  78 
3  35 

12 
31 
43 

58 

6  46       25 
1  28        34 
1  95        56 
3  10        64 

0  09 
0  12 
0  24 
0  32 

100  pts.  H2O  dissolve  2  8  pts   at  4  7°;  3.9 
pts.  at  13C;  4.9  pts.  at  18.2°;  5.1  pts.  at  19°. 
(Reissig,  A.  127.  33.) 
100  g.  H20  dissolve  3.1  RbClO3  at  15°; 
sp  gr  of  solution  =  1.07.    (Carlson.  Dissert. 

(Gerardin,  A. 

ch.  (4)  5.  148,) 

1910.) 

100  g.  H20  dissolve  at: 

Solubility  of  KC103  in  alcohol+Aq. 

0°         8°       19.8°       30° 

wt  %  alcohol 

K  KCIO3  per  100  g  solution 

2.138      3.07      5.36      8.00  g.  RbClOjj, 

t=30° 

t=40° 

42.2°       50°        76°        99° 

% 

12.48    15  98    34.12    62.8  g.  RbC103. 

0 
5 

9  23 

7.72 

12  23 
10.48 

(Calzolari,  Ace.  Sc.  med.  di  Ferrara,  1911,  86. 

10 

6.44 

8.84 

150  ) 

20 
30 

4  51 
3  21 

6  40 
4  67 

Scandium  chlorate. 

40 

2  35 

3  41 

(Crookes,  Roy,  Soc.  Proc  1908,  80.  A,  518.) 

50 

1  64 

2  41 

60 

1  01 

1  41 

Silver  chlorate,  AgGlC*. 

70 
80 
90 

0  54 
0  24 
0  06 

0  78 
0  34 
0  12 

Sol.  in  10-12  pts.  cold  H2O  (Vauquelin); 
in  8-10  pts.  cold,  and  2  pts.  hot  H2O  (Chev- 
enix); in  5  pts.  cold  H20  (Wachter).    SI.  sol. 

(Taylor,  J.  phys.  Ch.  1897,  1.  301.) 

in  alcohol  (Chevenix);  easily  sol.  in  alcohol 
(Wachter). 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370 ) 

Very  si.  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J  Anal.  Ch.  6.  184.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Solubility  of  KC103  in  acetone+Aq. 


wt   %  acetone 

g.  KClOs  per  100  g.  solution 

t  *30° 

t=»40° 

0 

9  23 

12  23 

5 

8  32 

11  10 

9  09 

7  63 

10  28 

20 

6  09 

8  27 

30 

4  93 

6  69 

40 

3  90 

5  36 

50 

2  90 

4  03 

60 

2  03 

2  86 

70 

1  24 

1.68 

80 

0.57 

0  79 

90 

0.18 

0.24 

(Taylor,  J.  phys.  Ch.  1897, 1.  301.) 

Insol.  in  methyl  acetate.  (Naumann,  B, 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3601.) 

Solubility  in  glycol=0.9%  at  ord.  temp, 
(de  Coninck,  Belg.  Acad.  Bull.  1905.  359  ) 

100  g.  glycerol  (sp  gr.  1,256)  dissolve  3.54  g. 
KC108  at  15-16°.  (Ossendowski,  Pharm.  J. 
1907,  79.  575.) 


Silver  chlorate  ammonia,  AgC103,  2NH3. 

Easily  sol.  in  H20  or  alcohol.    (Wachter. 
1843.) 

Sodium  chlorate,  NaC103. 
Deliquescent. 

Sol    in  3  pts    cold    and  less  hot  HaO.     (Wachter, 
Chevenix ) 

Sol  in  3  pts  H2O  at  IS  75°.     (Abl ) 

100  pts,  H:O  dissolve  35  o  pts  NaClOj,  (Ure's  Diet ) 

100  pts.  H20  dissolve  at: 
0°     20°    40°       60° 
81.9    99    123.5    147.1  pts.  NaC103, 

80°       100°     120° 
175,6    232.6    333.3  pts.  NaC103. 
(Kremers,  Pogg.  97.  4.) 

100  pts.  H20  dissolve  89.3  pts.  NaC103  at 
12C     (Schlo'sing.) 

ICO  g.  H2O  dissolve  at: 

-15°    0°       20°     40° 

72       79     101     126   pts.  NaC103, 
Sp.gr.  1.380  1.389  1.430  1.472 

60°      80°     100°  122°* 
155     189     230       286  pts.  NaCIO,. 
Sp.gr.  1.514  1.559  1604  1.654 
*  Bpt.  of  sat.  solution. 

(Carlson,  Dissert.  1910.) 


230 


CHLORATE,  SODIUM 


100  g.  NaC10i+Aq  contain  af 
4  78°  10.85°  30.05°  35.10°  44.72° 
45.47    4S91    51.22    52.30    54.50  g.  XaClOs 
<Le  Blanc  and  Schmandt,  Z.  phys.  Oh.  1911, 
77.  014.) 

Sp  cr  of  XaCKX-fAq,  containing: 
10       15      20      25      30       25r"0XaClO0. 
1  070  1  108  1.147  1.190  1.235  1  282 
(Goilach.  Z.  anal.  8.  290 .) 

Sp  cr  of  XaClOa-fAq  at  20°  containing  1 
niol.  XaCIO,  m  100  mols  H2O  =  1.03844 
fXicol,  Phil.  Mag.  (5)  16.  122.; 

NaCK)j+Aq  containing  7  23Sr  NaClO. 
has  sp.  gr.  20° ,'20°  =  1.0490.  (Lo  Blanc  and 
Rohland,  Z.  phys.  Ch.  189G,  19.  27S.) 

Sat.  solution" boils  at  132°,  and  temp,  can 
be  raised  to  135°  by  supcrsat  unit  ion.  (Krera- 
ers,  Pogg.  97.  4.) 

Easily  soL  in  liquid  HF.  (Franklin,  Z 
anorg.  1905,  46.  2.) 

XaClOsH-XaCl 

100  pts.  H2O  dissolve  50.75  pts.  XaClOj-f 
24.4  pts  XaCl  at  12°;  ICO  pts.  H20  dissolve 
249.6  ptf!.XaC103+ll,5  pts.  XaCl  at  122°, 
and  when  cooled  to  12°  contain  686  pts. 
NadOj-t-11.5  pts.  XaCl.  iSchlosing,  C.  R. 
73.  1272.) 

Solubility  in  NaCl+Aq  at  20°  C. 


G  XaCl 
in  1  litre 

0  XaClO- 
m  I  lit  n1 

Sp  «r 

5 

668 

1.426 

10 

661 

1  424 

15 

653 

1  423 

20 

645 

1  421 

25 

638 

1.419 

30 

630 

1  418 

35 

622 

1  417 

40 

615 

1.415 

45 

607 

1  414 

50 

599 

1.412 

55 

590 

1.411 

60 

582 

1.409 

65 

574 

1.408 

70 

566 

1  406 

75 

$59 

1.405 

80 

551 

1  404 

85 

544 

1  402 

90 

537 

1.401 

95 

529 

1  399 

100 

522 

1.398 

105 

514 

1  396 

110 

507 

1  394 

115 

499 

1.392 

120 

491 

1  391 

125 

484 

1  389 

130 

476 

1.387 

135 

467 

1.385 

140 

459 

1.383 

145 

451 

1  381 

Solubility  in  XaCl+Aq  at  20°  C.— Continued 


G   Vrtf'I 
in  1  litre 

G   Xi'ClO, 

in  1  litre 

t*p   er 

150 

442 

1.379 

155 

432 

1  377 

IOC 

423 

1  374 

105 

414 

1  372 

170 

403 

1.369 

175 

393 

1.365 

ISO 

382 

1  362 

185 

371 

1.359 

190 

36C 

1.355 

195 

349 

1.350 

200 

338 

1  345 

205 

326 

1  340 

210 

315 

1.335 

215 

302 

1.330 

220 

287 

1.324 

225 

271 

1.319 

230 

257 

1.313 

235 

243 

1.307 

240 

228 

1.301 

245 

211 

1  295 

250 

197 

1.289 

255 

184 

1.283 

260 

170 

1.276 

265 

150 

1.270 

270 

135 

1.263 

275 

120 

1.256 

280 

105 

1.249 

285 

91 

1.241 

290 

78 

1.235 

295 

67 

1.226 

300 

55 

1.217 

(Winteler,  Z.  Elektrochem.  1900,  7,  361.) 

Very  sol.  in  liquid  NH3.  (Franklin,  Am* 
Ch.  J.  1898,  20.  829.) 

Sol.  in  34  pts.  alcohol  of  83%  at  16°  and  in 
less  hot  alcohol.  (Wittstein.) 

Somewhat  more  easily  sol.  in  alcohol  than 
XaCl.  (Berzehus.) 

Solubility  of  ISTaClOi  in  alcohol, 
(g.  NaC108  per  1.  of  solution.) 


t° 

Alcohol 

00% 

75% 

50% 

20 
40 
60 
70 

16.1 
22.9 
29.0 

110.8 
133  5 
155.8 
161.3 

311.3 
321.8 
326.8 

(Carlson,  Dissert.  1910.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

100  g.  glycerol  dissolve  20  g.  XaC103  at 
15.5°.  (Ossendowski,  Pharm.  J.  1907,  79. 
575.) 


CHLORINE 


231 


Strontium  chlorate,  Sr(C103)2+5H20. 

Very  deliquescent,  and  sol.  in  H20.  (Top- 
aoe,  W.  A  B.  66,  2.  29  ) 

Sp  gr.  of  solution  sat.  at  18°  containing 
033%  Si  (C10a)a-1839.  (Mylius,  B.  1897, 
30.  1718 ) 

Easily  sol.  in  H20,  less  in  alcohol,  but  more 
sol.  in  alcohol  than  SrCl2.  (Souchay,  A  102. 
381) 

Insol.  in  absolute  alcohol.    (Wachter.) 

Thallous  chlorate,  T1C103. 
Sol.  in  H20,  but  decomp.  by  heating. 

100  pts.  H20  dissolve  at: 
0°     20°     50°      80°     100° 
2.80  3  92  12.67  36.65  57.31  pts.  T1C103. 
(Muir,  Chem.  Soc  29.  857.) 

1 1  TIClOs+Aq  sat.  at  10°  contains  25.637 
g.  T1C103.  (Roozeboom,  Z.  phys.  Ch.  8. 532.) 

1  1.  H20  dissolves  0.134  equivalents 
TIClOs  at  20°;  or  38.51  g.  in  1  1.  of  the  solu- 
tion (mean  of  10  experiments).  (Noyes  and 
Farrell,  J.  Am.  Chem.  Soc.  1911,  33. 1657.) 


Solubility  in  Tl2S04+Aq  at  20°. 


G  equiv  per  1. 

Solid  phase 

TlClOi 

ThSOt 

0  1058 

0.1366 

T1C103+T12S04 

(Noyes  and  Farrell,  Z.c.) 

ThalHc  chlorate,  T1(C103)S+4H20. 

Very  deliquescent;  sol.  in  H2O.  Decomp. 
slowly  in  the  air.  (Gewecke,  Z.  anorg  1912, 
76.  273.) 

Ytterbium  chlorate. 
Sol.  in  H20.    (Popp,  A.  181.  179.) 

Yttrium  chlorate,  Y(C10t)«+ 8H20. 

Deliquescent.  Easily  sol.  in  alcohol.  SI. 
sol.  in  ether.  (Cleve.) 

Zinc  chlorate,  Zn(ClOs)2+4H2O. 
Solubility  in  H20. 
Sat.  solution  contains  at: 

+18°        30°         40°         55° 

66.52      67.66      69.06      75.44%  Zn(ClO3)2. 

Sp.  gr.  of  solution  containing  66.52% 
Zn(C103)2atl8°  =  1.916. 

(Meusser,  B.  1902,  36.  1417.) 

More  soL  in  H2O  than  chlorates  of  Mg,  Co, 
Ni  or  Cu;  less  sol.  than  chlorate  of  Cd;  more 
sol.  than  Zn(NOs)2.  (Meusser,  I.e.) 

+6H20.  Very  deliquescent.  Easily  sol.  in 
H20  and  alcohol.  Melts  in  crystal  H20  at  60°. 
(Vauquelin,  A.  ch.  96.  113.) 


Solubility  in  H20. 

Sat.  solution  contains  at: 

-18°        0°  8°          15° 

5562       59.19       60.20      67.32? J  Zn(ClO3)2, 
( Meusser,  Lc,) 

Sp.  gr  of  solution  sat.  at  18°  containing 
65%  Zn(C103)2  =  1.914.  f Mylius,  B.  1897, 
30.1718.) 

Zinc  chlorate  ammonia,  Zr(ClO3)2,  4NHC. 

Zn(C103)2,  6NH3  Ppt.  (Ephraim,  B. 
1915,  48.  48 ) 

Perchloric  acid 
See  Perchloric  acid. 

Chlorides. 

Most  chlorides  are  sol.  in  H2O;  a  few,  how- 
ever, are  insol.  or  nearly  so  therein,  the  chief 
of  which  are  AgCl,  Hg2Cl2,  Cu2Cl2,  PtCl2,  and 
AuCl.  Several  chlorides  are  decomp.  into 
insol.  basic  salts  or  hydroxides,  either  by  the 
addition  of  H20,  as  in  the  case  of  BiCl3  and 
SbCl3,  or  on  evaporating  the  aqueous  solution, 
as  A1C13,  ZnCli,  MgCl2,  etc. 

Some  chlorides  are  sol.  in  alcohol  or  ether. 

See  under  each  element. 

Chlorine,  C13. 

The  maximum  solubility  of  Cl  in  H20  is  at 
10°  (Schonfeld);  at  8-10°  (Gay-Lussac);  at 
9-10°  (Pelouze). 

Solubility  decreases  from  9-0°;  at  100°  the 
solubility = 0.  (Gay-Lussac.) 

Cl2+Aqsat  at  6°  has  sp.gr.  =  1.003.  (Ber- 
thelot.) 

1  vol.  H2O  at  t°  absorbs  vols.  Cl  reduced  to 
0°  and  760  mm.  pressure. 


t° 

Vols  Cl 

t° 

Vols  Cl 

10 

2  5852 

26 

1.9099 

11 

2.5413 

27 

1.8695 

12 

2.4977 

28 

1.8295 

13 

2.4543 

29 

1.7895 

14 

2  4111 

30 

1.7499 

15 

2.3681 

31 

1.7104 

16 

2.3253 

32 

1.6712 

17 

2.2828 

33 

1.6322 

18 

2  2405 

34 

1.5934 

19 

2.1984 

35 

1.5550 

20 

2.1565 

36 

1,5166 

21 

2  1148 

37 

1.4785 

22 

2  0734 

38 

1.4406 

23 

2.0322 

39 

1.4029 

2i 

1  9912 

40 

1.3655 

25 

1.9504 

• 

... 

(Schonfeld,  A.  93.  26.) 
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1  vol  HgO  absorbs  vols.  Cl  at  t°  (not 
corrected). 


\olfa  Cl 

t°     Ij  Ncls  Cl 

tc 

\o!s   Cl 

tc 

1  43 

0 

3.04 

8 

1   19 

50 

1  52 

3 

3  00 

10 

0  71 

70 

2  OS 

t>    0 

I    2  37 

17 

0  15 

100 

2  17 

7 

1  Cl 

35 

Solubility  of  C12  in  H2O. 

ft1  =  Vol.  of  Cl  ( reduced  to  0°  and  760  mm  ) 
absorbed  by  1  vol.  H2O  under  a  total  pressure 
of  700  mm. 

q=g.  Cla  absorbed  by  100  g  H20  under  a 
total  pressure  of  760  mm. 


(Gay-Lussac,  A.  eh.  (3)  7. 124  ) 


1  vol  H«O  at  S°  absorbs  304  \<>ls  Cl,  which  KS  the 
maximum  of  solnbih+\.  At  50°,  1  00  vols  are  absorber}, 
and  at  O3,  1  ,"  \ols  (Poluuze  and  Fruinj  } 


t° 

0 

u 

10 

Vols  Cl 

t° 

VoU  Cl 

t° 

Vols  Cl 

1  75-1  80 
2  70-2  75 
2  70-2  75 

12 
14 
30 

2  oO-2  60 
2  45-2  30 
2  00-2  10 

40 
30 
70 

1  33-1  00 
1  13-1  20 
0  00-0  Go 

t° 

£' 

<l 

t° 

fr 

q 

10 

3  095 

0  980 

25 

1  985 

0  630 

11 

2  996 

948 

26 

1  937 

615 

12 

2  900 

91S 

27 

1.891 

600 

13 

2  SOS 

889 

28 

1.848 

587 

14 

2  720 

861 

29 

1  808 

574 

15 

2  635 

835 

30 

1  769 

562 

16 

2.553 

809 

35 

1.575 

501 

17 

2  474 

784 

40 

1.414 

451 

IS 

2.399 

760 

45 

1.300 

415 

19 

2.328 

738 

50 

1  204 

386 

20 

2.260 

716 

60 

1  006 

324 

21 

2,200 

698 

70 

0  848 

274 

22 

2.143 

680 

80 

0  672 

219 

23 

2.087 

662 

90 

0.380 

125 

24 

2,035 

646 

100 

0.000 

000 

(Winkler,  Landolt  and  Bernstein,  Tab.  4th 
Ed  1912,  597.) 


1  \»1  11'jOubhorbh  \ols  Cl  at  t° 

1  1.  HCl+Aq  (38%  HC1)  dissolves  17.3  g. 
Cl;  1  1.  HCl+Aq  (33%  HC1)  dissolves  11  g. 
Cl;  1  1.  HCl+Aq  (3%  HC1)  dissolves  6.5  g. 
CL    (Berthelot,  C  R.  91.  191.) 

Solubility  of  C12  in  HCl+Aq  at  20-21°  and 
759-761  mm.  pressure. 

1"        Vols.  Cl 

t° 

Vols  Cl 

t° 

Vok  Cl 

0 
3 

s 

1  5  -1  (> 
2  05-2  1 
2  5  -2  0 

9 
10 
12 

2  (55-2  70 
20-30 
2  0'3-2  75 

14  2 
16  2 
30  1 

a  -2  oo 

35-2  4 

8-1  85 

niiogfi  tiiui  vv'niz 
Solubility  in  HaO  .  a 

,  Borz  J   B  1846.  72  ) 

=  coefficient  of  solubility. 

R  HCl  per  1 

g  Ch  per  1 

Coefficient 
of 
absorption 

Solubility 

0 
3  134 
6  248 
9.402 
12.540 
15.670 
31  340 
62.680 
94  020 
125.360 
156  700 
188  040 
219.380 
250.720 
282  060 
313.401 

7.23 
5.30 
4  94 
4.76 
4.85 
5.10 
5.81 
6  38 
7.19 
7.76 
8.58 
9  23 
9.93 
10.68 
11.87 
12.03 

2.1157 
1.5496 
1.4483 
1.3942 
1  4200 
1.4933 
1  6736 
1.8682 
2.1044 
2.2711 
2.5095 
2.7020 
2.9243 

3  '.3278 
3.5492 

2  2799 
1.6698 
1.5607 
1  5013 
1.5292 
1  6092 
1  8033 
2.0131 
2  2677 
2.4473 
2.7043 
2  9117 
3.1312 
3.3677 
3.5859 
3.8224 

t° 

a 

1 

t° 

a 

t° 

a 

0.9 
8.4 
9.3 

2.2931 
2.5469 
2.7135 

10.1 
11.2 
13  7 

2.8741 
2.7267 
2,5079 

21.7 
32  1 
36  7 

2.0422 
1.5766 
1  3802 

(Goodwin,  B.  15.  3040.) 

Goodwin  also  gives  tables  tor  solubility  of 
Cl  in  HC1  and  various  chlorides,  but  they  do 
not  show  evidence  of  accurate  work.  fA.M.G.) 

Clj+Aq  contains  at  760  mm.  pressure: 

1.44%  Cl  at  0° 
1.07%  "  «  6° 
0.95%  "  "  9° 
0.87%  "  "  12° 

(Roozeboom,  R.  t.  c  1884,  3.  29.) 
See  also  C1S+8H20. 


(Mellor,  Chem.  Soc.  1901,  75.  227.) 

Solubility  of  Cl  in  NaCl + Aq .    a  ==  coeffi  cient 

of  solubility. 

NaCl =9.97%. 


t° 

a 

t° 

a 

7.9 
11  9 
15  4 

1.8115 
1.5879 
1.3684 

18.8 
22.6 

1  2785 
1  0081 
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Solubility  of  Cl  in  XaCl-f  Aq  —Continued 
NaCl«  16.01% 

Coefficient  of  bolubilifcy  of  C12  in  organic 
liquids  at  15° 

Substance                    Oin'ffi"ientof  Solubiht.\ 

t° 

a 

t° 

a 

Carbon  tetrachlonde                   51  7 
Acetic  anhydride                          39  6 
Acetic  acid  (99.84  %)                   36  7 
(90  vol.  %)                25  3 
"        (75  vol.  %)                16  43 
"        (65  vol.  %)                13  43 

6 

11  6 
16  4 

1  5866 
1  2227 
1  0121 

21 
26 

4 
9 

0  8732 
0  7017 

XaCl  =  19.66%. 

(Jones,  Chem.  Soc.  1911,  99.  392.) 

+8H20.    Critical  temp,  of  decomposition 
in  open  vessel  =9.6°;  in  closed  vessel  =  28.7°. 
Solubility  in  H20. 
%  C12  =  %  of  C12  in  Cl2+Aq  sat.  at  t°  and 
760  mm.  in  presence  of  Cl2-f-8H20. 

t° 

a 

t° 

a 

0 
9  2 
9  3 

14  8 

1  6978 
1  2145 
1  2068 
0  9740 

15  4 
20  4 
21  9 

0.9511 
0.7758 
0  7385 

t°              %  Ch               t° 

%C12 

(Kumpf,  AV.  Ann.  Beibl.  6.  276.) 

Solubility  of  Cl  in  sat,  NaCl-j-Aq  at  t°  and 
760  mm.  pressure. 

0             0  505            12  5 
3              0  64              20 
6             0  709           28  5 
9             0  900 

1  10 
1.82 
3.50 

(Roozeboom,  R.  t.  c.  1884,  3.  57.) 

Chlorine  wcwoxide,  ^120. 
Sol.  in  H20.    At  0°,  H20  absorbs  at  least 
200  times  its  volume  of  C120  gas 

Chlorine  rfnoxide,  C1203. 
Decomp.  on  air  at  57°  with  explosion. 
H2O  absorbs  5-6  vols.  Cl20j.    (Millon,  A. 
ch.  (3)  7.  298.) 
H2O  absorbs  at  8.5°  and  753  mm.  press. 
8.591  vois.  C12O3     (Brandan.) 
100  g.  H20  dissolve  at: 

t"      c 

*       t 

Coefficient  of  absorp- 
lon  at  0°  and  760  mm 

Solubility  at  0°  and 
760  mm. 

14.5 
29  0 
60  0 

82  0 

0  3607 
0  3125 
0.1332 
0  0586 

0  3898 
0  3458 
0  1625 
0.0763 

(Kohn  and  O'Brien,  J.  Soc  Chem.  Ind.  1898, 
17,  1100.) 

Sat.  KCl+Aq  absorbs  J  A  less  Cl  at  15°  than 
pure  H20.  (Dettmer,  A.  38.  35.) 

1  1.  of  a  solution  of  CaCl2  (1  pt  in  15  pts. 
H2O)  dissolves  2.45  g.  Cl  at  12°. 

1 1.  of  a  solution  of  MgCl2  (1  pt.  in  15  pts. 
H,0)  dissolves  2.33  g.  Cl  at  12°. 

1 1.  of  a  solution  of  MnCl2  (1  pt.  in  15  pts. 
H20)  dissolves  2.00  g.  Cl  at  12C. 

SI.  sol.  in  KOE-f  Aq.    (Fremy.) 

Somewhat  sol.  in  liquid  N02.  (Frankland, 
Chem.  Soc.  1901,  79.  1361.) 

CC14  absorbs  10%  of  C12  at  13°.  (Perkins, 
Chem.  Soc.  1894,  65.  20.) 

1  mol.  Cr0012  dissolves  at  0°,  0.70  atom  Cl; 
at- 14°,  1.24  atoms;  at-21°  2.31  atoms; 
and  at-24,  3.00  atoms  Cl.  (Roozeboom,  R. 
t.  c.  4,  379.) 

Sulphury!  chloride  absorbs  71  vols.  Cl  or 
0.136  pt.  Cl  by  weight  at  0°.  (Schulze,  J.  pr. 
(2)  27.  168.) 

Insol.  in  benzene.    (Monde.) 

SI.  sol.  in  chloral  and  iodal.    (Dumas.) 

Sol.  in  perchlorethylene.    (Faraday.) 

Sol.  in  a  very  large  quantity  of  ether  with 
decomp. 


8.5°  and  752.9  mm.  press.  4.7655  g.  C1203. 
14°      "    756.3     "        "     5.0117 
21°       "    754        "        "     5.4447 
93°      "    760       "        "     5.6508         " 
(Brandan,  A.  151.  340  ) 

Does  not  exist,  and  above  data  are  for  mix- 
ture of  C102  and  Cl.  (Garzarolli-Thurnlakh, 
A.  209.  184.) 

Chlorine  Jefroxide,  C102. 

H2O  at  4°  absorbs  about  20  vols.  C102  with 
formation  of  HC102  and  HC10S. 

H2S04  at- 18°  absorbs  about  20  vols.  C102. 
(Millon,  A.  ch.  (3)  7.  285.) 

Solubility  of  C102  in  H20. 


*°, 

g  ClOa  per  1. 

1 

10.7 
14.0 

>108.6 
116.7 
>107.9 

(Bray,  Z.  phys.  Ch.  1906,  54.  569.) 
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•fSHaO 


Solubility  in  H-O. 


CIO j  IK  r  1 


\K  (MO, 


0  71 
0 
1 
o  7 


20  ax 

27  59 

29  iS 
42  10 


10 


GO  00 
GO  00 
107  9 


( Bray  ; 

Chlorine  oxide,  C3()0r. 
Verv  easily  decomp.    (Milkm,  A.  46.  281 ) 
Probably  a  mixture  of  C1O:  and  O 


Chlorine  hepioxide, 

Explosive;  decomp.  by  H2O,  sol.  in  well 
cooled  benzene  with  si.  deconip.  (Michael, 
Am.  Ch.  J.  1009,  23.  447  ) 

Chloririd  to'airrin  e  chloride, 


SI.  sol.  in  cold,  easily  in  hot  H2O.    (Skobh- 
koff,  A.  84.  275.) 


nitrate,  C 
Sol.  in  H20. 


-  sulphate,  Cl2Ir(N3H6)SO4. 

SI.  sol,  in  cold,  much  more  easily  in  hot 
H20. 

Chloriridic  acid. 

Chloriridates. 

Most  of  the  chloriridates  are  very  difficultly 
sol.  in  H2O,  but  a  little  more  sol.  than  the 
corresponding  chloroplatinates.  Insol.  or 
nearly  so  in  alcohol,  but  not  so  difficultly  sol. 
as  the  chloroplatinates.  (Rose.) 

Ammonium  chloriridate,  (NH4)2IrClfl. 

Sol.  in  20  pts.  cold  H20  (  Vauqjiehn)  ;  si. 
sol.  in  cold,  much  more  in  hot  H20  (Glaus)  ; 
sol.  in  HCl-hAq  (Soblewsky);  insol.  in  cold 
NH4Cl-f  Aq  (Glaus);  insol.  in  alcohol  (Ber- 
zelius). 

100  pts.  H20  dissolve  at: 
14.4°    26.8°    39.4° 
0.699    0.905    1.226  pts.  (NHOJrCI* 

52  2°    61.2°    69.3° 
1.608    2.130    2.824  pts.  (NH4)2li€l6. 
(Rimbach  and  Korten,  Z.  anorg.  1907,  52. 
407.) 

Caesium  chloriridate,  Cs2IrClc. 

Only  si.  sol.  in  H20.  (Delepine,  C.  R  .  1908, 
L46.  1268.) 


Lithium  chloriridate, 

Somewhat  deliquescent;  very  sol.  in  HgO. 
(Antony,  Gazz.  ch.  it  23,  1.  190.) 

Potassium  chloriridate,  K2IrCl6. 

SI.  sol.  in  cold  H20;  sol.  in  15  pts.  boiling 
H2O;  less  sol  in  H20  con  taming  HC1,  insol. 
in  alcohol  or  sat.  KC1,  and  CaCl2+Aq. 

Insol  in  liquid  NH3.  (Gore,  Am,  Ch.  J. 
1898,  20.  829  ) 

Rubidium  chlorindate,  Rb2lrCl6. 

Very  si  sol  in  H20.  (Rimbach,  Z.  anorg. 
1907,  52.  408 ) 

Sodium  chloriridate,  Na2Irri6+6H20. 

Easily  sol.  in  H2O;  sol.  in  alcohol  of  0  837 
sp  gr. 

Thallium  chloriridate,  Tl2IrClc. 

Decomp.  by  hot  HC1  forming  Tl3IrClc. 
(Delcphie,  C.  R.  1909,  149.  1073.) 

Chloriridium  pentamine  comps. 
tiee  Iridope/^amine  chloro  comps. 

Chloriridosulphurous  acid. 

Potassium  chloriridosulphite,  K4Ir2Cl2(S03)4, 
4KC1+12H2C 

Insol.  in  cold,  decomp  by  hot  H20. 

K4lr2Cl2(S035 4, 2K2S08.   Decomp.  by  H20. 

Cl2Ir2(S03)2,  8KCl-h4H20.  Sol.  in  H20; 
insol.  in  alcohol.  (Glaus,  J.  pr.  42.  354.) 

Chloriridous  acid. 

Ammonium  chloriridite,  (NH^sIrCle. 

Decomp.  by  H20.    (Del6pine,  C.  R.  1908, 

146.  1268.) 

+  1HH2O.    SoLinHaO.    (Claus.) 
lrCl.(H,0)  (NH4)2.    (Delepine.) 

Caesium  chloriridite,  IrCl5(H20)Cs2. 
(Delepine.) 

Lithium  chloriridite,  Li3IrCl6-f  12H20. 

Deliquescent;  sol.  in  H20  and  alcohol. 
(Deldpine,  C.  R.  1914,  158.  1277.) 

Lithium  sodium  chloriridite,  Li2NaIrCle+ 
12H20. 

Stable  in  aq.  solution  in  the  presence  of 
excess  of  lithium  salt.  (Deldpine,  C.  R.  1914, 
168.  1278.) 

m  LiNa2IrCl6+12H20.  Stable  in  aq.  solu- 
tion in  the  presence  of  excess  of  sodium  salt. 
;Delepine,  C.  R.  1914,  158.  1278.) 

Potassium  chloriridite,  K8IrCle. 

Decomp.  by  H20.    (Delepine.) 

+3H20.  Easily  sol,  in  H20;  insol.  in  al- 
cohol: insol.  in'sat.  KCl+Aq.  (Berzelius.) 

IrCl5(H20)K2.    (Delepine:) 
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Rubidium  chloriridite,  IrCl-/H,>O)Rb, 
(Delepme.) 

Silver  chloriridite,  Ag5IrCl0. 

Insol  m  H20  or  acids;  si.  sol  in  XH 
Aq 

Ppt     (Delepine,  Bull  Soc  1910,  (4J,  7. 55  ) 

Sodium  chloriridite,  Na3IrCl6+12H2O. 

Efflorescent;  sol  m  J^  pt  H20.  Insol.  in 
alcohol.  Melts  m  crystal  HjG  at  50°. 

Thallium  chloriridite,  Tl3IrCl6. 

Sol.  in  hot  HC1;  pptd  on  cooling.  (Dele- 
pine,  C.  R.  1909,  149. 1073  ) 

Chlor  of  examine  chromium  comps. 
Sue  Chlorotetramine  chromium  comps. 

Chloro-azoimide,  N3C1. 

SI.  sol.  in  H2O.  (Raschig,  B.  190S,  41. 
4194.) 

Chlorobromo  comps: 
See  Bromochloro  comps. 

Chlorocarbonic  acid. 
See  Carbonyl  chloride. 

OH 
Chlorochromic  acid.  CrO2  Q 

Known  only  in  its  salts. 
Cr02Cl2.    See  Chromyl  chloride. 

Ammonium   chlorochromate,    NH^Cr03Cl  = 

Cr°2ONH4. 

More  sol.  in  H20  than  the  K  salt.  (Peligot, 
A.  ch.  52.  283.) 

Barium  chlorochromate  chloride, 
Ba(Cr03Cl)2,  BaCl2. 

Deliquescent.  Very  sol.  in  H20.  (Prator- 
ius,  A.  201.  1.) 

-{-H20.    Not  deliquescent. 

Calcium  chlorocharomate,  Ca(Cr08Cl)2. 
Deliquescent.    (Peligot.) 
+5H20.    Very  deliquescent.    (Pratorius.) 

Chromous  chlorochromate. 
See  Tnchromyl  chloride. 

Cobalt  chlorochromate,  Co(Cr05Cl)2+9H20. 
Deliquescent;  melts  at  40°  in  crystal  H20. 
(Pratorius.) 

Lithium  chlorochromate,  LiCrO3Cl. 

Sol.  in  H20  acidified  with  HC1  without 
decomp.  (Lowenthal,  Z.  anorg.  1894,  6. 
357.) 


Magnesium  chlorochromate,  M<r(CrO3Cl):>. 

Deliquescent     (Peha.otj 

•4-9H2O.  Less  deliquescent  than  the  other 
chlorochromates.  (Pratorius,  A.  201.  1.) 

Very  hydroscopic;  sol.  m  H2O  acidified 
with  HC1  without  decomp.  i  Lowenthal,  Z. 
anorg  1S94,  6.  359.) 

Nickel  chlorochromate,  Ni(CiO3Cl).-f-9H.2O. 
Deliquescent;  melts  in  its  crystal  H2O  at 
46-48°.    (Pratorius.) 

Potassium  chlorochromate,  KOrO3Cl  = 
Cr02(Cl)OK. 

Sol.  in  H20  with  decomp.  Cryst.  from  H20 
containing  HC1  without  decomp.  ( Peligot.) 

Sol.  in  acetone  (Naumann,  B.  1904,  37. 
4328) 

Sodium  chlorochromate,  XaCr03CL 
Deliquescent     (Peligot ) 


I)  cliques 
+2H20 


Deliquescent.    (Pratorius.) 


Strontium    chlorochromate,     SriCrO3Cl)o-{- 

4H2O. 

Deliquescent;  melts  in  crystal  H2O  at  72°. 
(Prutorius.) 

Thallous  chlorochromate,  TlCr03Cl. 

Decomp.  by  H30.  (Lachaud  and  Lepierre, 
G.  R.  103.  198.) 

Zinc  chlorochromate,  Zn(Cr03Cl)2+9H2O 
Deliquescent;  melts  at  37.5°  in  crystal  H20. 

(Pratorms.) 
Very  hydroscopic;  very  sol.  in  H20  and 

acids.    (Ldwenthal,  Z.  anorg.  1894,  6. 360.) 

Dichlorochromitun  bromide, 

[Cr(H20)4Cl2lBr. 

Ver^;  deliquescent.  SoL  in  fuming  HBr, 
in  a  mixture  of  equal  volumes  ether  and  fum- 
ing HBr.  in  alcohol  and  in  acetone.  ( B j  errum, 
B.  1907,  40.  2919.) 

Chlorochromotetrammonium  comps. 
See  Chlcrotetramine  chromium  comps. 

Chlorocolumbium  bromide,  (CbaCli2)Br2-f 

7H2O. 

SoL  in  a  small  quantity  of  cold  H20. 
(Earned,  J.  Am.  Chem.  Soc.  1913,  35.  1083.) 

Chlorocolumbium    chloride,     (Cb«jCli2)Cl2+ 
7H2O. 

Insol.  in  cold,  sol.  in  boiHng  H20. 

Not  easily  decomp.  by  boiling  with  NH4OH 
Cone.  HNOs  decomp.  a  boiling  solution  of 
this  comp.    Completely,  sol.  in  cone,  alkalies. 
(Earned,  J.  Am.  Chem.  Soc.  1913,  36.  1080.) 
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Chlorocolumbium  hydroxide,  (Cbt,Cli«)  <OHjj 

+SH90. 

Insol.  in  FJ»O.    Sol.  in  acids  and  alkalies 
Harnod,  J   Am  Chem.  Soc.  1913,  35.  1082  ) 

Chloroctamine  cobaltic  carbonate, 
Cl4Co,i  N  H  J  .CO^+'ZHsO. 

Very  sol    m  H2O.     (Vortmann  and  Blas- 
berg,  B.  22.  2651  ) 

Cl2Co2(  XHnW  COuJsH-HyC )       f  Vortmann 
and  Blasherg  J 

Chloroferrous  acid. 
Calcium  chloroferrite,  CaO,  CaClj,  FejOs 
Insol.  in  H2O     » lo  Chateher,  C.  R.  99. 270.) 

1)  /  chlorof ulminoplatinum, 

Pt4N4Cl,012H22r). 
Insol.  in  H>()      (v.  Meyer,  J.  pr    (2)  18. 


TVichlorof  ulminoplatin  nm  , 


Insol.    in    IfoO;    sol.    in   HCl-fAq       (v. 
Meyer.) 

yV^rochlorofulminoplatinum, 

Pt^4CliOiaH94(*) 
Insol.  in  H2O     (v.  Meyer,) 

Chlorohydroxylonitritoplatin,se/7urfi- 
amine  nitrite,  (OH)ClX02Pt(NH3)2NO2. 
Easily  sol  in  hot  H20     (Cleve) 

Chlorohydroxyloplatinr/i'amine  bromide, 


SI  sol.  in  HaO. 
-  carbonate,  O 
Insol.  m  H2O.    (Cleve.j 

--  chloride,  OHP,  /v  -& 

Cl  "t^a-n-s 

SI.  sol  inH20.    (Cleve.) 


chromate, 


Nearly  insol.  in  H20. 


Ppt.    (Cleve.) 
-  nitrate  (Raewsky's  nitrate), 


SI.  sol.  in  cold,  more  easily  in  hot  H20. 
(Gerfiardt.; 

Chlorohyposulphuric  acid,  S203C14 
Fee  Sulphur  oxyt^rachloride. 


Chloromanganic  acid. 
*S'o '  Manganic  hydrogen  chloride. 

Chloromercurosulphrous  acid. 

Ammonium  chloromercurosulphite, 

NH4S03HgCL 
Sol  in  H2O.    (Barth,  Z.  phys.  Ch  9.  205.) 

Barium  chloromercurosulphite, 

Ba(S03HgCl)2. 
Insol.  mHoO.    (Barth.) 

Potassium  chloromercurosulphite,  KS03HgCl 
Sol.  inH20.    (Barth.) 

Sodium  chloromercurosulphite,  NaSO3HgCl 

+HS0 
Very  sol.  m  H20.    (Barth.) 

Chloromolybdenum  bromide, 

Cl4Mo3Br2+3H20. 

Insol  in  H20  and  dil.  acids;  sol.  in  alcohol. 
+6H20.    At  first  easily  sol.  in  H20,  but  a 

Erecipitate  soon  forms.    Can  be  crystallized 
'om  dil.  HBr+Aq.   Sol.  in  alcohol  and  ether. 
(Blomstrand.) 

Chloromolybdenum  potassium  bromide, 
Cl4MQ3Br2,  2KBr+2H20. 

Decomp.  by  I^O.  Can  be  cryst.  from  HBr 
+Aq  (Blomstrand.) 

Chloromolybdenum  chloride,  Cl4Mo3Cl2  = 
molybdenum  ^"chloride,  MoCl2 

Insol.  in  H20;  easily  sol.  in  HCl+Aq  or 
H2SO4+Aq;  si.  sol  in  HNO2;  sol.  in  NH4OH 
+Aq,  NaOH+Aq,  or  KOH+Aq,  with  sep- 
aration of  precipitate  on  boiling;  sol.  in 
alcohol  and  ether.  (Blomstrand,  J.  pr.  77. 
96.) 

Very  sol.  in  cone.  HC1.  (Rosenheim  and 
Kohn,  Z.  anorg.  1910,  66.  2.) 

+3H20.    Insol.  m  H20. 

+4J£E20.  Insol.  in  H20,  (Liechti  and 
Kempe,  A.  170.  351.) 

+6H20.  Sol.  in  H20,  alcohol,  or  ether. 
(Blomstrand,) 

Chloromolybdenum  hydrogen  chloride. 

.  Mo3Cl6,  HC1+4H20. 
Sol.  in  H20,  but  ppt.  forms  after  a  few 
minutes.    (Rosenheim  and  Kohn.  Z.  anorff. 
1910,  66.  5.) 

Chloromolybdenum  potassium  chloride, 

Cl4Mo3Cl2,  2KC1+2H20. 
Decomp.  by  pure  H2O;  can  be  recrystal- 
lized  from  HCl-i-Aq.    (Blomstrand,  J.  pr.  77. 
108.} 
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Chloromolybdenum  hydroxide,  CliM 
+2H20 

Insol  in  H2O  or  alcohol.  Easily  sol.  in 
strong  acids  if  fresh,  and  washed  only  with 
cold  H2O.  If  washed  with  warm  H20,  it  is 
less  sol.  in  acids.  If  precipitated  hot,  is  insol 
in  acids,  even  H2S04  or  fuming  HN03.  (Blom- 
strand, J  pr.  77.  100.) 

+8H»0. 

Chloromolybdenum  iodide,  Cl4Mo3I2+3H2O, 

Precipitate. 

+6H20,    Sol  in  H20  and  alcohol. 

Chloromolybdenum  potassium  iodide, 

Cl4Mo3I2,  2KI+2H20. 
Decomp.  by  H2O.    Recryst.  from  HI-|-Aq. 
(Blomstrand.) 

OTT 
Chloromolybdenum  oxybromide,  Cl4Mo3 

+2H2O. 

Insol.  in  alcohol  (Blomstrand,  J.  pr.  77. 
116.) 

Chloromolybdic  acid, 

MoOCl3(OH)+7H2O. 
Very  hydroscopic.    (Weinland,  B.  1904,  37, 
572.) 

IH'ammonium  /eZrachloromolybdate, 

MoCl4(ONH4)2-f2H20. 
Hydroscopic.    Decomp.  by  H20     Sol.  in 
dilute  acids,  alkalirs  and  ammonia,    (Wein- 
land, Z,  anorg.  1905,  44.  83.) 

Caesium  chloro/nmolybdate,  acid, 

Mo6OnCli4(Cs20)  +22H20. 
Hydroscopic.    Decomp.  by  H20.    Sol.  in 
dilute  acids,  alkalies,  and  ammonia.    (Wein- 
land, I  c.) 

3/ottocsesium  fn'chloromolybdate, 

MoOCl3(OCs)-hH20. 

Hydroscopic.  Decomp.  by  H20.  Sol.  in 
dilute  acids,  alkalies  and  ammonia,  (Wein- 
land.) 

Dicsesium  telrachloromolybdate, 

MoCl4(OCs)2. 

Hydroscopic.  Sol  in  H20  with  decomp. 
Sol.  in  dilute  acids,  alkalies,  and  ammonia, 
(Weinland,  Z.  anorg.  1905,  44.  83.) 

ftassium  inchloromolybdate, 
:oOCl3(OK)+H20. 
Hydroscopic,    Decomp.  by  H20.    Sol.  in 
dilute  acids,  alkalies,  and  ammonia.    (Wein- 
land.) 

ZXpotassium  felroddoromolybdate, 

M  .C14(OK)2+2H20. 

Hydroscopic.  Decomp.  by  H20.  Sol.  in 
dilute  acids,  alkalies,  and  ammonia.  (Wein- 
land.) 


Potassium  hydrogen  chloro/nmolybdate, 

MocCnOlu,  K30+GH20. 
Hydroscopic     Donomp,  by  IIjO     Sol.  in 
dilute  acids,  alkalies,  and  ammonia.    (Wein- 
land.) 

Jl/o;/orubidium  /;  ^chloromolybdateJ 

MoOCl3(ORb)-fH2C. 
Hydroscopic.    Decomp.  by  HsO.    Sol.  in 
dilute  acids,  alkalies,  and  ammonia.    (Wein- 
land.) 

/^rubidium  te^rachloromolybdate, 
MoCl4(ORb)2. 

Hydroscopic.  Decomp.  by  H2O.  Sol.  in 
dilute  acid,  alkalies,  and  ammonia.  (Wein- 
land ) 

Chloronitratoplatinamine  nitrite, 


Easily  sol.  in  H2O, 
CMoronitratoplatindfamine  nitrate, 


Decomp.    by    HoO    with    formation    of 


sulphate, 


SI  sol  in  cold,  more  easily  in  hot 

Chloronitritotetratnine  cobaltic  chloride, 

Cl(N02)Co(NH3)4Cl. 

Not  very  sol.  in  cold  H20.  (Jbigensen,  Z. 
anorg.  5.  195.) 

Chloronitritoplatinse?md{ainine  chloride, 

Cl2(N02)Pt(NH3)2Cl. 

100  pts.  solution  in  H20  sat.  at  18°  contain 
1.8  pts.  salt:  sat.  at  100°,  6  pts. 

Insol  .  in  abs.  alcohol  or  ether.  Not  decomp  . 
by  cone.  H3ST03,  HC1,  or  H2C2O4-f  Aq,  and  by 
H2S04  only  at  a  high  heat. 

Formula  given  was  PtNoHisGUOs.  (Pey- 
rone,  J,  B.  1855.  421.) 

—  nitrite,  Cl2(N02)Pt(NH3)2NO2. 
Sol.  inH2O.    (Blomstrand.) 

Chlorophosphatoplatin^amine    phos- 

ClPt(N2H6)2 
phate,       \  /     4-2H20. 


\ 


Nearly  insol.  in  cold,  and  only  very  si.  sol, 
inhotH20.    (Raewsky.) 

Chloronitrous  acid. 

Iridium  potassium  chloronitrite,  Ir2012(N02)4, 
6KC1. 

gt,;  decomp.  by  boiling  H20.   Sol.  in  cold 
(Leidie*,  C.  R.  1902,  134.  1583.) 


CHLOKOPALLADIC  ACID 


iraKjaClifil  XOa)*+4HsO.      Ppt.      (Quen- 
m«sson,  C.  R.  1005,  141.  25$.  > 

Chloropalladic  acid. 
Chloropalladates  . 

Tho  cliloropalladates  are  generally  very 
111  H20,  and  sol.  in  alcohol, 


Bonsdorif, 


g,  17.  204.J 

Ammonium  chloropaUadate,  C 
SI.  sjl.  in  JI20.    f  Berzehus.) 


Barium  chloropalladate. 
riol.  in  H20  and  alcohol.    (  v.  Bonsdorff.) 

Cadmium  chloropalladate. 
.is  above, 

Caesium  chioropalladate,  CsaPdClc. 

Xearly  insol.  in  cold  H20.  Decomp,  by 
boiling  uith  Hi»O  or  by  hot  cone.  H2S04. 
i  Gutbier,  B.  1905,  38.  238(5.; 

Calcium  chlcropalladate. 

Deliquescent;  sol.  in  H30  and  alcohol,  (v 
Bonsdorff,  1829.) 

Glucinum  chloropalladate,  GlPdCl6-f-8H2O. 
Very  hydroscopic,  and  sol.  in  H20. 

Magnesium  chloropalladate,  MgPdCl6+ 

6H2G. 
Deliquescent;  sol.  in  H20. 

Nickel  chloropaUadate,  NiPdCl8+6H2O. 
Extremely  deliquescent. 

Potassium  chloropalladate,  K2PdCl6. 

SI.  sol.  m  cold  H20.  Decornp.  by  long  boil- 
ing with  H20.  SI.  sol.  in  dfl.  HCl+Aq  with- 
out decomp.  Insol.  in  NH4C1,  KC1,  or  NaCl 
-f  Aq.  Insol.  in  alcohol.  (Berzelius.) 

Rubidium  chloropaUadate,  Rb2PdCl6. 

InsoL  m  cold  H20.  Decomp.  by  boiling 
\\ith  H20  or  by  hot  cone.  H2S04.  ?Gutbier, 
B.  1905,  38.  2387.) 

Zinc  chloropaUadate,  ZnPdCls+6H20. 
Very  deliquescent,    (v.  Bonsdorff.) 

Chloropalladous  acid 

Aluminum  chloropaUadite,  Al2Pd2Cl10+ 
20H20. 

Deliquescent.  Sol.  in  H20,  alcohol,  or 
ether.  (Welkow,  B.  7.  804.) 


Ammonium  chloropaUadite, 

HaO, 
Easily  sol.  in  H20.    Insol.  in  alcohol.    Sol. 


in 


asy  so.  in     2.    Ins 
NH4Cl+Aq.    (Glaus.) 


Easily  sol.  in  H20.  (Gutbier,  B.  1905,  38. 
2386 ) 

Barium  chloropaUadite. 
Easily  sol.  in  H2O  or  alcohol 

Cadmium  chloropaUadite. 
Xot  deliquescent. 

Caesium  chloropaUadite,  Cs2PdCl4. 

Can  be  cryst.  from  hot  H20.  (Gutbier,  B. 
1905,  38.  2386.) 

Calcium  chloropaUadite. 
Deliquescent.    Sol.  in  H20  or  alcohol. 

Glucinum  chloropaUadite,  GlPdCl4+6H20. 

Very  hygroscopic;  very  sol.  in  H20,  alcohol, 
or  ether.  (Welkow.) 

Magnesium  chloropaUadite. 

Deliquescent.  Easily  sol.  in  H2O.  (v. 
Bonsdorff ) 

Manganese  chloropaUadite. 
Sol.  in  H20  and  alcohol. 

Nickel  chloropaUadite. 
Sol.  in  H20. 

Potassium  chloropaUadite,  K2PdCl4. 

Much  more  sol.  in  hot  than  cold  H20. 
(Joanms,  C.  R.  95.  295.)  Sol.  in  NH4OH-f 
Aq.  (Berzelius.)  Sol.  in  cold  sat.  JKCl-J-Aq. 
(Gibbs,  Sill.  Am.  J.  (2)  31.  70.)  Insol.  in  al- 
cohol. (WoUaston.)  Somewhat  sol.  in  al- 
cohol of  0.84  sp.  gr.,  but  insol.  in  absolute  al- 
cohol; decomp.  on  boiling  (Berzehus.) 

Rubidium  chloropaUadite,  Rb2PdCl4. 

Can  be  ciyst.  from  hot  H2O.  (Gutbier,  B. 
1905,  38.  2387.) 

Sodium  chloropaUadite. 
Deliquescent.    Sol.  in  H2O  and  alcohol. 

Zinc  chloropaUadite. 

Very  deliquescent.  Sol.  in  H20  and  alcohol. 
(v.  Bonsdorff.) 

Chlorophosphoarsenioiridic  acid,  2IrCl8, 

3HSP08,  3H8PO4,  5HsAs04(?). 
Very  sol.  in  H20.    (Gei§enheimer«; 

Lead     chlorophosphoarsenioiridate,     4IrCls, 
3Pb2H2(POa)2, 3Pb8(P04)2, 
5Pb2H2(AsO4)2. 
Insol.  in  H20. 

Chlorophosphoiridic  acid,  2IrCla,  3H8P04, 
3H8P08. 

Very   sol.   in   H20.     Insol.   in   alcohol. 
(Geisenheimer,  A.  ch.  (6)  23.  254.) 
2IrCl8,  3H8P04.    Sol.  in  H2O  and  alcohol 
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Ammonium     chlorophosptioiridate,     2lrCls, 

3(NH4)5P04,  3(NH4)2HPOS. 
Very   deliquescent.     Very    sol     in    H2O. 
{  Geisenheimer.) 

Lead  chlorophosplioiridate,  4IrCli, 

3Pba(POi)8,  3PbHa(P08)a. 
Insol.  in  H2O  or  acetic  acid;  very  sol.  in  dil. 
.    (Geisenheimer.) 


Silver  chlorophosphoiridate,  2IrCl3. 

3AgH2P04,  3AgH2PO,. 
Insol.  in  H2O      Sol.  in  HNO3+Aq,  and 
NH4OH+Aq.    (Geisenheimer,) 

Chlorophosphoplatinic  acid. 
See  Chloroplatinophosphoric  acid. 

Chlorophosphoric  acid. 

Thorium  chlorophosphate,  3Th02,ThCl4, 

2P206. 

Insol.  in  H20  and  acids;  decomp.  by  boil- 
ing with  H2SC>4  and  fusing  with  alkali  car- 
bonates. (Colani,  C.  R.  1909,  149.  208  ) 

Chloroplatinamine  chloride.  Cl2Pt  ^J 


Sol.  in  about  700  pts.  H20  at  0°,  and  33-34 
pts.  at  100°.  Not  attacked  by  boiling  cone. 
HN03  or  H2S04.  Sol.  in  boiling  KOE+Aq 
with  decomp.  Sol.  in  NH4OH+Aq  (Cleve, 
Sv.  V.  A.  H.  10,  9.  30.) 

-  nitrite,  Cl2Pt(NH3N02)2 

SI.  sol.  in  cold,  easily  in  hot  H2O. 

-  nitrite  silver  nitrite,  Cl2Pt(NH3NC2)2, 
AgNO2. 

Easily  sol.  in  hot,  si.  sol.  in  cold  H20. 
<Cleve.) 


-  nitritochloride, 
Sol.  inH20.    (Cleve.) 

Chloroplatind^amine  bromide, 

ClsPt(N2E6Br)2. 
SI.  sol.  in  hot  H20.    (Cleve.) 


•  chloride  (Gros7  chloride), 


Cl2Pt(N2H6Cl)2. 

Nearly  insol.  in  cold,  and  only  sL  sol.  in  hot 
H20.  Sol.  in  hot  cone.  KOH+Aq,  with  de- 
comp. (Grimm.) 

SoL  in  cold  KOH+Aq  without  decomp. 
Nearh-  insol.  in  NE4OH+ Aq.  (Buckton.) 

+HaO.    (Raewsky.) 

Pt014. 


chloroplatinate, 

Easily  sol.  in  hot  H20. 

chloroplatinite,  Cl2Pt(]Sr2H6Cl)2,  PtCl2. 

SI.  sol.  in  H2O.    (Cleve.)* 


Chloroplatin'/^amine  chroinate, 

Cl2Pt(N2HG)oCrOi. 
Nearly  insol.  in  H20     (Clcvc.) 

-  c&chromate, 


SL  sol.   in  cold,  more  sol    in  hot  H20. 
(Cleve.) 

-  nitrate  (Gros1  mtrate)3Cl2Pt<N2H6N03)2 
Much  more  easily  sol.  in  hot  than  in  cold 
H2O,    Sol.  in  hot  KOH+Aq  with  decomp. 
Nearly  insol.  in  cone.  HN03-f-Aq. 


—  nitritochloride, 
Ppt.    (Jorgensen.) 
-  phosphate. 


See    Chlorophosphatoplatindiamine   phos- 
phate. 


-  sulphate,  Cl2Pt(N2E6)2S04. 


SI.  sol.  in  both  cold  or  hot  H2O.    (Cleve.) 
-j-zHsO.     SL  sol.  in  cold,  easily  in  hot 
H2O.    (Grimm.) 

sulphocyauide,  Cl2Pt(N2H6)2(CNS)2 

+H20. 
Ppt.    (Cleve.j 

Chloroplatin7no?7odiamine  chloride, 


Quite  easily  sol,  in  H20.    (Cleve ) 

ChloroplatinsewwWainiae  carbonate  chlo- 
ride, 2Pt(NH3)2Cl2,  Pt2(NH3)4Cl2(CO3). 
SL  sol.  in  H20:insoL  in  alcohol  and  ether. 
Decomp.  by  cold  HCl+Aq.  (Schon,  Z.  anorg. 
1897,  13.  37.) 

Chloroplatmsm{<foamine  chloride, 

Cl3Pt(NHs)2Cl. 

Sol.  in  300  pts.  H20  at  0°,  and  65  pts.  at 
100°.  Not  decomp.  by  cone.  H2S04.  Sol.  in 
KOH-HAq  without  decomp.  (Cleve.) 

Chloroplatinic  acid,  H2PtCl6+6H20. 

Deliquescent.  Sol.  in  H20,  alcohol,  or  ether. 
+4BL2O.     Deliquescent.     (Pigeon,  C.  R. 
112. 1218.) 
PtCl4,  HC1+2H20.    (Pigeon.) 

Aluminum  chloroplatinate,  A1C13,  PtCLt-f- 
15H20. 

Very  sol,  in  H2O  and  alcohol.  (Welkow,  B. 
7.  304.) 

Insol.  in  ether. 

Ammonium  chloroplatinate,  (NH4)2PtClfi. 

SL  sol.  in  cold,  more  easily  in  hot  H20. 
(Fresenius.) 

100  pts.  H20  dissolve  0.666  pt.  at  orjd. 
temp,  and  12.5  pts.  at  100°.  (Crookes,  C.  N. 
9.  37.) 
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Inssol  in  c,old  HCl+Aq  Separates  out  on 
cooling  from  solution  in  hot  HC1,  HN03;  o; 
H2S04.  (Fischer.) 

Very  si  bol.  in  cold,  easily  in  hot  NH  tOH  + 
Aq.  ( Frcsenius.) 

Cone.  XHiCl-fAq  ppts.  it  almost  com 
pletely  from  aqueous  solution.  I  Bottger.) 

Sol.  in  NHt  sumnate-fAq.    (Dbppmg.) 

Less  sol.  m  HoPtC^+Aq  than  m  H2() 
(Rogojski,  A.  ch.  (3)  41.  452J 

Sol.  in  SnCU-f  Aq     (Fischer.) 

Very  sol  with  decomp.  in  KCXtf+Aq 
(dims.) 

At  15-20°,  sol  in2G,o35pts  97.5 f  o  alcohol 
in  1476  pts.  76%  alcohol,  and  in  665  pts.  55% 
alcohol.  If  free  HC1  is  present,  it  is  sol.  in 
672  pts.  76%  alcohol.  (Fresemus,  A.  69. 1 18  ) 

Insol  in  absolute  alcohol  or  ether. 

Barium  chloroplatinate,  BaPtCl6+6H2O. 

Permanent;  sol.  in  H2O;  decomp.  by 
alcohol,  (v.  Bonsdorff,  Pogg.  17. 250.) 

Barium  woKochloroplatinate,  PtCl(OH)5Ba+ 

H20. 

Insol.  in  H2O  and  in  org.  solvents.  <Bel- 
lucci,  C.  C.  1903, 1.  131.) 

Barium  pewtachloroplatinate,  OHPtClsBa+ 


(Miolati,  Chem.  Soc.  1900,  78.  (2)  732.) 
Cadmium  chloroplatinate,  CdPtCl6+6H2O 

Deliquescent,  and  easily  sol.  in  H2O  (v. 
Bonsdorff ) 

Caesium  chloroplatinate,  CsjPtClb-. 

100  pts.  H20  dissolve  at. 

0°          10°         20°         30° 

0.024     0.050      0.079      0.110  pts.  Cs2PtCl6, 

40C          50°         60°         70° 

0.142      0.177      0.213      0.251  pts.  Cs2PtClc, 

80°          90°       100° 

0.291      0.332      0.377  pts.  Cs2PtCle. 

(Bunsen,  Pogg.  113.  337.) 

Sol.  in  1308  pts.  H2O  at  15°,  and  261  pts.  at 
100°.  (Crookes,  C.  N.  9.  205.) 

Calcium  chloroplatinate,  CaPtCl6-h8H20. 

Deliquescent;  easily  sol.  in  H20.  (v.  Bons- 
dorff.) 

Calcium  jwowchloroplatinate,  PtCl(OH)eCa 

+H20. 

InsoL  in  HaO  and  in  org.  solvents.  (Bel- 
lucci,  C.  C.  1903, 1.  131.) 

Cerium  chloroplatinate,  CeCl3,  PtCl4-hl3H20. 

Deliquescent;  very  sol.  in  H20  or  alcohol; 
insol.  in  ether,  (Marignac.) 

4CeCls,  3PtCl4-h8HsO.  Deliquescent; 
easily  sol.  in  H20  or  alcohol;  insol.  in  ether. 
(Holzmann,  J.  pr.  84.  80,) 

Chromium  chloroplatinate,   CrCl8,   PtCU+ 


Deliquescent.    (Nilson,  B.  9. 1056.) 


+lCHaO.  Very  sol.  in  H20  and  alcohol. 
Nearly  iasol.  in  acetone.  (Higley,  J.  Am. 
Chem".  Soc  1904,26.617.) 

Cobalt  chloroplatinate,  CoPtClc-f  6H2O. 

Ver>-  deliquescent.    (Jorgensen.) 
Copper  chloroplatinate,  CuPtClG+6H20. 

Deliquescent  in  moist  an*,    (v  Bonsdorlf.) 

Didymium  chloroplatinate,  DiCl3,  PtCU-l- 
13H,0. 

Less  deliquescent  than  the  cerium  salt. 
(Mangnac.) 

+10^H20.  Dehquescent.  (Cleve,  BuU. 
Soc.  (2)  43.  361.) 

Erbium   chloroplatinate,   ErCl3,   PtCl4-f- 


Very  deliquescent.    (Cleve.j 
Gadolinium  chloroplatinate,  GdCl3,  PtCl4 


Ppt.  (Benedicko,  Z.  anorg.  1900,  22.  204.) 
Glucinum  chloroplatinate,  GlPtCls+8H20. 

Dehquescent  in  moist  an*.  Very  sol,  in 
H20,  moderately  in  alcohol  Insol.  in  ether. 
(Welkow,  B.  6.  1288.) 

Indium    chloroplatinate,    2InCl3j    5PtCl4+ 

36H30. 
Debquescent.    (Nilson.) 

Iron    (ferrous)    cMoroplatinate,    FePtCl6+ 

6H2O. 

Deliquescent.    (Topsoe.) 
Iron  (ferric)  chloroplatinate,  FeCl3,  PtCl4+ 


Deliquescent.    (Nilson.) 

Lanthanum  chloroplatinate,  LaCls,  PtCl4+ 
13H20. 

Deliquescent;  extremely  sol.  in  H2O. 
(Cleve.) 

Lead  chloroplatinate,  PbPtCl6+3H20. 

Easily  sol.  in  H20  and  alcohol  (Topsoe), 
with  decomp.  (Birnbaum.  Zeit.  Ch.  1867. 
520.) 

Lead    w0?iochloroplatinate,    [PtCl(OH)6]Pb, 

Pb(OH)2. 

Ppt.  (BeUucci,  Chem.  Soc  1902,  82,  II. 
155.) 

Lead  pe^achloroplatinate,  basic, 

PtCU(OH)Pb,  Pb(OH)2. 
(Miolati,  Chem.  Soc.  1900,  78.  (2)  732.) 

Lithium  chloroplatinate,  Li2PtCl6+6H20. 

Extremely  deliquescent  (Jorgensen);  efflor- 
escent. Easily  sol.  in  H2O,  alcohoL  or  ether- 
alcohol;  insol.  m  ether.  (Scheibler.) 

Lithium  pentachloroplatiiiate,  OH.PtCl*Li2. 
Very  hydroscopic.     (Miolati,  Chem.  Soc. 
.900,78(2)732.)' 
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Magnesium  chloroplatinate,  MgPtCl6-f6H20. 
Sol.  in  H2O  and  abs.  alcohol 
+12H2O.    Sol.  in  H2O. 

Manganese  chloroplatinate,  MnPtCle-I-GEkO 
Not  deliquescent:  sol.  in  H20. 
+12H2O.    SI.  efflorescent. 

Nickel  chloroplatinate,  NiPtCl64-6H20. 
Sol.  in  H20. 

Potassium  chloroplatinate,  K2PtClc. 
100  pts.  H2O  dissolve  at: 
0°     10°    20°    30°     40°    50° 
0.74  0.90  1.12  1.41   1.76  2.17  pts.  K2PtCl6, 
60°      70°      80°       90°     100° 
2.64     3.19     3.79     4.45     5.18  pts.  K2PtCl6. 
(Bunsen,  Pogg.  113.  337.) 

100  pts.  H2O  dissolve  0.926  pt.  at  15°,  and 
5.26  pts.  at  100°.    (Crookes,  C.  N.  9.  205.) 

100  g.  H20  dissolve  at: 
2°        16°       25°       35°    48° 
0.4812  0.6718  0.8641  1.132  1.745g.K2PtCl6, 
59°       68°       78°       92° 
2.396    2.913    3.589    4.484  g.  K2PtOl6. 
(Archibald,  J.  Am.  Chem.  Soc.  1908,  30.  752.) 

Not  attacked  by  cold  cone.  H2SC>4.    (Las- 
saigne.) 
SI.  sol.  in  cold,  more  easily  in  hot  dil.  acids. 
Less  sol.  in  KCl+Aq  than  in  H2O,  and  nearly 
insol.  in  sat.  KCl+Aq.    (Schrb'tter,  W.  A.  B. 
60,  2.  268.) 

Solubility  in  KCl+Aq  at  20°. 

Sol.  in  KOH-f-Aq.    Insol.  in  cold  or  hot 
alkali  carbonates  or  bicarbonates-f-Aq.  (.Rose. 
Easily  sol.  in  warm  Na2S20  3  4-  Aq    i  Himly.) 
Sol.  in  NH4Cl+Aq     CBrett.j 
Sol.  in  NH4  succmate+Aq,    (Ddpping.) 
At  15-20°,  sol.  in  12,083  pts.  absolute  al- 
cohol, in  3775  pts.  76%  absolute  alcohol,  and 
in  1053  pts.  55%  absolute  alcohol,    (Fresen- 
ius.) 
Sol.  in  1835  pts.  76%  alcohol  containing 
HC1  at  15-20°.    (Fresenius.) 
Nearly  absolutely  insol.  in  alcohol  con- 
taining ether. 
Sol.  in  42,600  pts.  absolute  alcohol  (Precht, 
Z.  anal.  18.  509.) 
1  1.  methyl  alcohol  dissolves  0.072  g.  at  20°. 
(Peligot,  Monit.  Sci.  1892,  (4)  6.  1,  873.) 

Solubility  in  methyl  alcohol-]-  Aq  at  20°. 

Clfc  alcohol  by  wt. 

G  KaPtClc  m  100  g.  of 
solution 

0 
5 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

0.7742 
0.5350 
0.4120 
0.2642 
0.1831 
0.1165 
0.0625 
0.0325 
0.0182 
0.0124 
0.0038 
0.0027 

(Archibald,  J.  Am.  Chem.  Soc.  1908,  30.  755.) 
Solubility  in  ethyl  alcohol  +Aq  at  20°. 

G   mol   KC1  per  1   of 
KCl+Aq. 

G.  KaPtCle  in  100  g 
of  solution. 

%  alcohol  by  wt. 

G.  KaPtCIc  in  100  g.  of 
solution 

0.00 
0.20 
0.25 
0.50 
1.00 
2.00 
3.00 
4.00 
sat. 

0.7742 
0.0236 
0.0207 
0.0109 
0.0046 
0.0045 
0.0043 
0.0042 
0.0034 

0 

5 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

0.7742 
0.4910 
0.3720 
0.2180 
0.1340 
0.0760 
.0,0491 
0.0265 
0.0128 
0  0085 
0.0025 
0.0009 

(Archibald,  J.  Am.  Chem.  Soc.  1908,  30.  757.) 
Solubility  in  NaCl+Aq  at  16°. 

G    mol.  NaCl  per  litre 
of  NaCl-hAq. 

G.  KsPtCle  in  100  g. 
of  solution 

(Archibald,  J.  Am.  Chem.  Soc.  1908,  30.  755.) 
Solubility  in  isobutyl  alcohol  -f  Aq  at  20°. 

0.00 
0.05 
0.10 
0.25 
0.50 
0.75 
1.00 
2.00 

0.672 
0.700 
0.729 
0.758 
0.775 
0.791 
0.805 
0.834 

%  alcohol 

g.  KsPtCluin  300  g.  of 
solution 

0 
8.20 

sat. 

0.7742 
0.6250 

0.3180 

* 

(Archibald,  J.  Am.  Chem.  Soc.  1908,  30.  757.) 

(Archibald,  J.  Am.  Chem.  Soc.  1908,  30.  755.) 
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Potassium  7>e/*todaloro%/™platinate, 
Ko(PtCUOH). 

Easily  sol.  m  H20.    (Ruff,  B.  1913.    46. 
925.) 

Praseodymium  chloroplatinate,  PrCl3,  PtCl4 

-H2H2O. 

Very  sol.  in  H2O.   Sol.  in  cone  HC1.    (Von 
Scheele,  Z.  anorg.  189S,  18.  353.) 

Rubidium  chloroplatinate,  Rb2PtClc. 
100  pts.  II20  dissolve  at: 
20° 
0.141  pts.  Rb2PtCl6, 

50° 
0  203  pts.  RbuPtCle, 

80° 
0.417  pts.  RboPtCl,, 


0° 
0.184 

30° 
0.145 

GO0 
0.253 

90° 
0.521 


10° 
0.154 

40° 


0.329 

100° 
0.034 


(Bunsen,  Pogg.  113.337.) 


pts.  Rb2PtCl6. 


Sol.  in  740  pts.  H2O  at  15°,  and  157  pts.  at 
100°.    (Crookes,  C  N.  9.  205.) 
Insol.  in  alcohol. 

Samarium  chloroplatinate,   SmCl3,   PtCli+ 


Deliquescent.    Very  sol.  in  H20.    (Cleve, 
Bull.  Soc.  (2)  43.  165.) 

Silver  chloroplatinate,  Ag2PtCl6. 

Ppt.   Gradually  decomp.  by  H20  into  AgCl 
and  PtCl4.    ('Jdrgensen,  J.  pr.  C2)  16.  345  ) 
Ppt.  ' 


I  Strontium  M0;w>chloroplatinate,  PtCl(OH)6Si 

+H20. 

Insol.  in  H2O  and  org  solvents.    (Bellucci, 
C  C.  1903,  I.  131.) 

Thallium  chloroplatinate,  Tl2PtCl6. 

Very  si   sol   in  H20.    Sol.  in  15,585  pts. 
H2O  at  15°,  and  1948  pts.  at  100°.    (Crookes.) 

Thallium  wouocbloroplatinate,  [PtCl(OH)53Tl. 
Ppt.    (BeUucci,  Chem.  Soc.  1902,  82.  (2) 

155.) 

Thallium  pe;/tachloroplatinate,  (OH)PtCl6Tl2, 
(Miolati,  Chem.  Soc.  1900,  78  (2).  732.) 

Thorium    chloroplatinate,    ThCl4,    PtCl4+ 

12H20. 

Very  deliquescent.    (Cleve,  Bull.  Soc.  (2). 
21.  118  ) 

Tin  (stannic)  chloroplatinate,  SnCl4,  PtCl4+ 

12H20. 
(Nilson  B  9.  1142.) 

Ytterbium  chloroplatinate,  2YbCl3,  PtCUH- 

22H20,  and  -f-35H20. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32.  137.) 

Vanadyl  chloroplatinate,  (VO)PtCl4+ 


Silver  wwochloroplatinate,  [PtCl(OH)fi]Ag2 
Ppfc.    (Bellucci,  Chem.  Soc.  1902,  82.  (2) 
155.) 

Silver  pewtachloroplatinate,  (OH)PtOl5Ag2. 

Ppt.;  stable  in  boiling  EfeO.  (Miolati, 
Chem.  Soc.  1900,  78  (2).  732.) 

Silver   chloroplatinate  ammonia,   Ag2PtCl6, 
2NHs. 

Insol.  in  H20!    (BirnbaumO 

Sodium  chloroplatinate,  Na2PtCl6+6H20. 

Easily  sol.  in  H20.  Sat  solution  at  15° 
contains  39  77  g.  Na2PtCl6  and  has  sp.  gr. 
of  1.368.  Sol.  in  NaCl+Aq.  More  sol.  in 
absolute  alcohol  than  in  95%  alcohol.  Sat. 
solution  in  abs.  alcohol  contains  11.90%;  95% 
alcohol,  6.34%.  Mixture  of  equal  parts  of 
alcohol  and  ether  dissolve  2.43%.  Insol.  in 
ether.  (Precht,  1.  anal.  18.  502.)  " 


Sodium  pe^ochloroplatinate, 

Esdsts  only  in  solution.    (Miolati,  Lc.) 

Strontium  chloroplatinate,  SrPfcCla+8H2O. 
Very  sol.  in  H20. 


Sol.  in  H20;  cryst.  from  PtCl4-hAq. 
(Brauner,  M.  3.  58.) 

Yttrium  chloroplatinate,  4YC13,  5PtCl4-h 
52H20. 

Very  deliquescent.    (Cleve.) 

2YC13,  3PtCl4-i-30H2O.  (Nilson,  B.  9. 
1059.) 

2YC13,  PtCl4+21H20.    (NHson.) 

Zinc  chloroplatinate,  ZnPtCl6+6H2O. 
Deliquescent;  sol.  in  H20  and  alcohol. 

Zhic    ^imchloroplatinate,    ZnPt(OH)2Cl4-h 

5H20. 

Extremely  sol.  in  H20  and  alcohol.  (Mio- 
lati, Z.  auorg.  1900,  22.  458.) 

Zirconyl  chloroplatinate,  (ZrO)PtCl6+12H2O. 
(Nilson.) 

Chloroplatinoanliydro^rophosplioric 

atid,ClPtP2OaH4-ClPt<f>0    2 

\PO(OH)2. 

Not  deliquescent.  Sol.inH20.  (Schtitzen- 
berger,  BuU.  Soc.  (2)  18.  154.) 

Chloroplatanocyanliydric  acid, 

H2Pt(CN)4Cl2. 
See  Perchloroplatinocyanhydric  acid, 
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Potassium  chloroplatinocyanide,  5K2Pt(CN)4, 

K2Pt(CN)4Cl2-f21H20. 
Sol.  in  H20;  msol.  in  alcohol. 

Silver  chloroplatinocyanide, 

Ag2(PtCl2(CN)4)2. 
Ppt.    (Miolati,  C.  0.  1901,  I.  500.) 

Chloroplatinophosphoric  acid, 
Cl2PtP(OH)3. 

Very    deliquescent,    and    sol.    in    H2O. 
(Schutzenberger,  BuU.  Soc.  (2)  17.  4930 

Lead  chloropiatinophosphate,  Pb3(CloPtP03)2 
+8H20. 

Pb8(Cl2PtP03)2,  2PbO+4H20.     Ppt. 
(Schutzenberger,  Bull.  Soc.  (2)  17.  494.) 

Silver  chloroplatinophosphate,   Ag2HPOs, 

PtCl2. 

Ppt.     (Schutzenberger,  BuU.  Soc.  (2)  17. 
494.) 

Chloroplatinodiphosphoric  acid,  PtCl2, 

P2(OH)6. 

Very  deliquescent,  and  easily  sol.  in  H20. 
(Schutzenberger,  Bull.  Soc.  (2)  18.  153.) 

CUoroplatinops/rophosphoric  acid, 
P(OH)2 


\P(OH)3. 

Less  deliquescent  than  chloroplatinocftphos- 
phoric  acid. 

Chloroplatinous  acid,  H2PtCl4, 
Known  only  m  solution. 

Aluminum  cnloroplatinite,  AlPtCl54-10}^H2O. 
Very  deliquescent:  sol.  in  H20.    (Nilson. 
J.  pr.  (2)  16.  260.) 

Ammonium  chloroplatinite,  (NH4)2PtCl4. 

SI.  sol  in  cold,  easily  in  hot  H2O.    Insol. 
in  alcohol.    (Peyrone,  A.  56.  206.) 

Barium  chloroplatinite,  BaPtCl4+3H2O. 

Not  deliquescent;  sol.  in  H20.    Very  sL 
sol.  in  93%  alcohol. 

Cadmium  chloroplatinite  ammonia,  CdPtCL, 
4NH3. 

InsoL  in  H30  or  NH4OH+Aq.     Sol.  in 
ECl+Aq.    (Thomsen,  B.  2.  668.) 

Caesium  chloroplatinite,  Cs2PtCl4. 
SI.  sol.  in  cold,  easily  in  hot  H20. 

100  pts,  HjjO  dissolve  3.4  pts.  salt  at  20° 
sf  "         6.73  "      "        40° 

"  "         8.68"      «        60° 

"  "       10.92"      "        80° 

"  "       12.10"      "      100°. 

(Godelffroy,  A.  181.  176.) 


Ppt.  Very  sensitive  to  sun- 
light Decomp.  by  H2O  into  the  higher  and 
lower  chlorides  (  \Vohler,  B.  1909,  42.  4104.) 

Calcium  chloroplatinite,  CaPtCl4-f  8H20. 
Deliquescent;  sol.  in  H20. 

Cerium  chloroplatinite,  CeCl3,  2PtCla+ 


Dehquescent;  easily  sol,  in  H2O.  (Nilson, 
B.  9.  1847.) 

Chromium    chloroplatinite,     Cr2PtsCli2-h 

1SH20. 
Deliquescent 

Cobalt  chloroplatimte,  CoPtCl4H-6H20. 

SI.  deliquescent  in  moist,  efflorescent  in  dry 
air. 

Copper  ctdoroplatinite,  CuPtCl44-6H20. 
Extremely  deliquescent.    (Topsde.) 

Copper   chloroplatinite   ammonia    (cupram- 

monitim  chloroplatiiiite). 

Cu(NH3)4PtCl4. 

Insol.  in  H20  or  NH4OH-f  Aq;  easily  sol 
in  H2SO4-|-Aq.  (Millon  and  Commaille,  C.  R. 
67.  822.) 

Didymitun  chloroplatinite,   DiCls,  2PtCl2+ 

10H20. 

Deliquescent:  very  sol.  in  H20.    (Nilson.) 
2DiCl3;  3PtCl2+18H20.    As  above.    (Nil- 

son.) 

Erbium  chloroplatinite,  ErPtCl5-f  13J3H20. 

Deliquescent. 

Fr2Pt8Cli2-h24H20.  Deliquescent  in  moist 
air. 

Glucimim  chloroplatmite,  GlPtCl4+5H20. 

Deliquescent  in  moist  air.  Sol.  in  H20  in 
all  proportions. 

Iron    (ferrous)  chloroplatmite,    FePtCl4+ 

7H2O. 

Deliquescent.  Rather  si.  sol.  in  cold,  very 

sol.  in  hot  H20.  (Nilson.) 

Lanthanum  chloroplatinite,  La2Pt3Cli2+18, 

and27H20. 
Deliquescent. 

Lead  chloroplatinite,  PbPtCU. 
Insol.  in  cold  H20. 

Lithium  chloroplatimte,  Id2PtCl44-6H20. 
Sol.  in  H20, 

Magnesium  chloroplatimte,  MgPtCl4-|-6H2O. 
Not  very  deliquescent;  very  sol.  in 
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Manganese  chloroplatinite,  MnPtCU+OHaO. 
As  the  Mg  salt. 

Mercurous  chloroplatinite. 
Ppt. 

Nickel  chloroplatinite,  XiPtClj+tiHoO. 
As  the  Co  salt. 

Potassium  chloroplatinite,  K2Ptdi. 
Moderately  sol.  m  H20;  insol.  in  alcohol. 

Rubidium  chloroplatinite,  Rb2PtCl4 
SI.  sol.  in  cold;  easily  in  hot  H2O. 

Silver  chloroplatinite,  AgaPtCli. 

Insol.  in  HoO.  NHtOH+Aq  dissolves  out 
AgCl.  (Lang.) 

AgCl,  PtCls(?).  As  above.  (CommaiUe, 
Bull  Soe.  (2)  6.  202.) 

Silver    chloroplatinite    ammonia,    Ag2PtCl4, 

4NH3. 
(Thomsen.) 

Sodium  chloroplatinite,  Na2PtCl4-}-4H2O. 
Deliquescent;  very  sol.  in  H20. 

Strontium  chloroplatinite,  SrPtCl4-|-6H2O. 
Deliquescent.    Very-  sol,  in  H20. 

Thallium  chloroplatinite,  Tl2PtCl4. 
Very  si,  soL  even  in  boiling  H20. 

Thorium  chloroplatinite,  Th2Pt3ClI4+24H20. 
Very  deliquescent. 

Yttrium  chloroplatinite,  Y2Pt3Cl,2+24H20. 
Deliquescent. 

Zinc  chloroplatinite,  ZnPtCl4-f6H20. 

SI.  sol.  in  cold,  more  easily  in  hot  H20; 
insol.  in  alcohol. 

Zinc  chloroplatinite  ammonia,  ZnPtCl4, 
4NH8 

SI.  sol.  in  H20;  easily  sol.  in  HCl-j-Aq. 
Insol.  in  alcohol.  (Thomsen,  J.  B.  1868. 2780 

Zirconyl  chloroplatinite,  (ZrO)PtCl4-f8H20. 
(Nilson.) 

jTnchloroplatinous  acid,  H2Pt(OH)Cl«, 

Sol.  in  H20.  (Miolati,  Z.  anorg.  1902,  33. 
265.) 

+H20.    (Nilson,  J.  pr.  (2)  15.  260.) 

Lead  ^'chloroplatinite,  PbPt(OE)Cl8. 
Ppt.    (Miolati.) 

Silver  fnchloropktinite,  Ag*Pt(OH)CI«. 

Ppt.    (Miolati.) 


Chloroplatosulphurous  acid. 

Ammonium  chloroplatosulphite,  acid, 

NH4PtC1803,  H2S03+4H20 
Sol  m  HoO.    (Birnbaum,  A.  152. 149.) 

Ammonium  chloroplatosulphite  chloride  sul- 
phite, NH4PtClS03,  (NH02S08,  NH4C1. 
Very  deliquescent     (Birnbaum.) 

Ammonium    chloroplatosulphite    sulphite, 

NH4ClPtS03,  (NEUHSOa+SHjO. 
Sol.  m  HoO.    (Birnbaum.) 

|  Barium    chloroplatosulphite    chloride    am- 
monium    chloride,     Ba(ClPtSO8)2, 
Ba(PtClS03)Cl,  6NH4C1+3H20. 
Sol.  in  H20.    (Birnbaum.) 

Potassium    chloroplatosulphite    ammonium 

chloride,  KPt<5lSO3,  2NH4C1. 
Very  deliquescent.     (Birnbaum.   A.   162. 
142.) 

Potassium  chloroplatosulphite  chloride. 

KPtClSOs,  2KC1. 

Deliquescent;  sol.  in  H2O.  (Birnbaum,  A. 
152.  145.) 

Potassium    chloroplatosulphite    ammonium 
potassium  sulphite,  KPtClSOs, 
(NH4)KS03-{-3H2O. 

Very  deliquescent.  (Birnbaum,  A.  159. 
120.) 

Sodium  chloroplatosulphite  ammonium  chlo- 
ride, NaPtClSOa,  2NH4C1. 
Very  deliquescent.     (Birnbaum,  A.  159. 

Chloroplumbic  acid,  H2PbCk. 

Decomp.  in  solution  on  standing.  (Gut- 
bier,  J.  pr.  1914,  (2)  90.  497.) 

Ammonium  chloroplumbate,  (NH4)2PbCl6. 

Ppt.  Difficultly  sol.  in  a  small  amount  of 
H20.  Solution  decomp.  slowly  when  cold, 
more  rapidly  when  warmed. 

Decomp.  by  a  large  amount  of  H20.  Sol. 
without  decomp.  in  20%  HC1.  Decomp.  by 
dil.  acids  and  alkalis.  (Elbs.  Z.  Elektrochem. 
1903,  9.  778.) 

Difficultly  sol.  in  small  amount  of  H2O  and 
solution  decomp.  slowly  in  tne  cold,  more 
rapidly  when  warmed.  Decomp.  by  a  large 
amount  of  H20.  (Gutbier,  J.  pr.  1914,  (2) 
90.  498.) 

SoL  in  cold  HNOs  without  decomp,  (Fried- 
rich,  M.  1893,  14.  511.) 

Insol.  in  cone*  NH4Cl+Aq.  (Nikoljukin, 
B.  18.  370  R.) 

5NH4C1,  2PbCl4.  Not  hygroscopic.  De- 
comp. by  H20  with  pptn.  of  PbO*.  Sol.  ID 
HCl+Aq  and  in  cold  HN08+Aq  without 


CHLOROPURPUREOCOBALTIC  CHLORIDE 


245 


docomp.    (Classen  and  Zahorski,  Z.  anorg  4. 
100) 

Composition  is  2NH«C1,  PbCl4  (Fried- 
nch,  W.  A.  B  102,  2b.  527.) 

Caesium  chloroplumbate,  Cs2PbCl6 

Xearly  absolutely  insol.  in  cone  CsCl  H-  Aq 
in  presence  of  Cl.  (Wells,  Z.  anorg.  4. 335.) 

1  com.  cone  HCl+Aq  containing  PbCU  dis- 
solves 0  000049  g.  OsjjPbClc.  (Wells,  Z.  anorg. 
4.  341.) 

Reacts  with  H20  as  the  corresponding  am- 
monium salt.  (Gutbier,  J.  pr.  1914,  (2) 
90.  50C.) 

Potassium  chloroplumbate,  K2PbCl6 

Decomp.byH20;sol.inKCl+Aq.   (Wells, 

Z.  anorg.  4.  335.) 
Readily  decomp.  in  the  air.     (Gutbier,  J. 

pr.  1914,  (2)  90.  499.) 

Rubidium  chloroplumbate,  Rb2PbCl6. 

Decomp.  by  H20;  si.  sol.  in  cone.  RbCl-f 
Aq.  (Wells,  Z.  anorg.  4.  335.) 

1  ccm  cone  HCl+Aq  containing  PbCl4 
dissolves  0003  g  Rb2PbCls.  (Wells,  Z. 
anorg.  4  341 ) 

Reacts  with  H2O  as  the  corresponding  am- 
monium salt.  (Gutbier,  J.  pr.  1914,  (2) 
90.  499.) 

Decomp  by  cone.  H2S04.  Insol.  in  96% 
alcohol.  (Erdmann,  A.  1896,  294.  76.) 

Chloropurpureo chromium  bromide, 

CrCl(NH3)5Br2. 

Somewhat  more  easily  sol.  in  H20  than  the 
chloride.  (Jbrgensen,  J.  pr.  (2)  20.  105.) 

chloride,  CrCl(NH8)6Cl2. 

Difficultly  sol.  in  cold,  and  decomp.  by  hot 
H20. 

1  pfc.  dissolves  in  154  pts.  H20  at  16°. 
Insol.  in  cone.  HCl-f-Aq.  More  sol.  in  dil. 
H2S04+Aq  than  in  H20.  Sol.  in  NH4OH+ 
Aq  without  decomp.  (JSrgensen,  J.  pr.  (2)  20. 
105.) 

mercuric    chloride,    CrCl(NH8)6Cl2, 

3HgCl2. 
Very  difficultly  sol.  in  H20 .    C Jorgensen.) 


-  chloroplatinate, 


Extremely  difficultly  sol.  in  H20.    (JSrgen- 
sen.) 


-  chromate, 

SI.  sol.  in  HaO:  si.  more  sol.  than  chloro- 
purpureocobalt  chromate.    (JSrgensen.) 


.  dithionate,  CrCl(NH8)6(S2O6). 


Very  si.  sol.  in  cold,  but  much  more  easily 
in  hot  H20.    (Jflrgensen.) 


Chloropurpureochromium  f  errocyanide, 

[CrCl(NH3)3]  >Fe(CX)G  +4H2O. 
Very  difficultly  sol.  in  cold  H20     f  Jorgen- 
sen.) 


•  fluosilicate,  CrCKNH3)5(SiFc). 


Very  difficultly  sol.  in  H20.  Insol.  in 
H2SiFc-f  Aq  (Jorgensen,  J.  pr.  (2)  20.  105.) 

mercuric  iodide,  OrCKNHs^Is,  2HgI2. 

Decomp.  by  H2O;  sol.  in  alcohol  and  warm 
KCN+Aq. 

CrCl(NH3)5I2,  HgI2.  Very  difficultly  sol. 
in  cold  H2O;  easily  sol.  in  KCN+Aq.  (Jor- 
gensen, /  c.) 


•  nitrate,  CrCl(NH3)*(N03)s. 


Sol.  in  71  pts.  H20  at  17.5°.     Insol    in 
HNO3+Aq.    (Jbrgensen.) 

oxalate,  CrCl(NH3)5C204. 

Very  si.  sol.  in  cold  H20.    (Jdrgensen,  I.e.) 


•  sulphate,  CrCl(NH8)5SO4+2H2O. 


Sol  in  H20;  precipitated  by  alcohol     (Jo'r- 
gensen.) 


sulphate,  add,[CSrCl(NH«)»]4S04(HS04)e 

Quite  sol.  in  H20.    (Jbrgensen,  J.  pr.  (2) 


,  CrCl(NH3)6S5. 


Very  si.  sol*  in  cold,  easily  sol.  m  warm 
H20.  Decomp.  by  dil.  HCl+Aq. ,  Insol.  ID 
alcohol.  (Jorgensen.) 

Chloropurpureocobaltic  bromide. 

CoCirNHs)6Br2. 

Properties  resemble  the  chloride  very 
closely.  Sol.  in  214  pts.  H20  at  14.3°  (Jbr- 
gensen, J.  pr.  (2)  18.  205.) 


•  mercuric  bromide, 


4CoCl(NH8)5Br2,  9HgBr2. 
Ppt.    (J.) 


•  bromoplatinate,  CoCl(NH8)5Br2,  PtBr4. 


Very  si.  sol.  in  H20.    (J.) 


--  carbonate,  CoCl(NHs)5C03+4HH20. 
Efflorescent;  very  easily  sol.  in  H2O.    (J.) 

-  chloride,  CoCl(NHs)fiCl2. 

Very  si.  sol.  in  cold,  more  easily  in  hot  H20. 
Sol.  in  244  pts.  H20  at  15.5°.  (Claudet,  Phil. 
Mag.  J.  (4)  2.  253.)  In  287  pts.  H20  at  10.2° 
and  255  pts.  at  11.5°.  (Rose,  Pogg.  20.  152.) 
100  pts.  H20  dissolve  0.232  pt.  CoCls,  5NH», 
at  0%  and  1.031  pts.  at  46.6°.  (Kurnakoff,  J. 
Russ.  Soo.  24.  629.) 

81.  decomp.  by  cold,  completely  by  boiling 
decomp.  prevented  bv  a  little  HC1. 


s  .  . 

PptcL  from  aqueous  solution  by  alcohol,  HC1, 
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or  sat.  KC1  or  NaCl+Aq;  not  decomp.  by 
boiling  HCl+Aq.  (Claudet,  /.c.)  Nearly 
msol.  in  cold,  but  sol.  in  hot  HjO,  to  which  a 
few  drops  of  HC1  have  been  added.  Less 
sol.  in  dii  HCl-j-Aq  than  luteocobaltic  chlor- 
ide. ( Rogojski,  A.  ch.  (3)  41.  447.) 
Insol.  in  alcohol.  (Gibbs  and  Genth.) 

Chloropurpureocobaltic    antimony    chloride, 

2CoCl(NH8)6Cls,  SbCls. 
Ppt.    Decomp.  by  H2O.    tGibbs.) 


-  bismuth  chloride. 


Insol.  in  cone  HC1.  Easily  decomp.  by 
H2O.  (Gibbs.) 

-  mercuric  chloride,  CoCl{NH3)&Cl2, 
3HgCls. 

Insol.  in  cold,  less  sol.  in  hot  H20  than 
chloropurpureocobaltic  cliloride.  Insol.  in 
cold  fuming  HCl+Aq;  si.  sol.  in  hot  HC1+ 
Aq,  separating  on  coohng;  si.  sol.  in  hot  aqua 
regia;  moderately  sol.  in  hot  HN03-{-Aq; 
partly  sol.  in  cold  cone.  H2S04,  wholly  on 
warming.  Easily  sol.  in  warm  H2C204-fAq. 
Insol.  in  HgCl2+  Aq. 

Moderately  sol.  in  NH4OH+Aq  or 
(NH4)2COs+Aq.    (Carstanjen.) 

CoClfNH3)5Cl2,  2HgCl2.  SI.  sol.  in  cold, 
but  much  more  easily  in  hot  H20.  (Gibbs, 
Proc.  Am.  Acad.  10.  33.) 

-  chlcropalladite,  CoCl(NH5)6Cl2,  PdCl2. 
SI.  sol.  in  cold,  moderately  sol.  in  hot  H20. 

t  Carstanjen.) 


-  chloroplatinate,  CoCKNHa^Ch,  PtCl4. 
Nearly  insol.  in  cold.    Very  si.  sol.  in  hot 

H2O.    (Gibbs  and  Genth,  Sill.  Am.  J.  (2)  23. 
319.) 

-  chromate,  CoCl(NH3)5CrO4. 
Very  si.  sol.  in  H20.    (J.) 


-  ^chromate,  CoCl(NH3)5Cr207 


Much  more  easily  sol.  in  H20  than  the 
neutral  salt.    (J.) 


sen, 


dithionate, 
Very  si.  sol.  in  cold,  more  easily  in  hot 

->.  a) 

—-  manganic  fluoride. 

Ppt.    SI.  sol.  in  da.  HF+Aq.    (Christen- 

n,  J.  pr.  (2)  35.  161.) 


fluosilicate,  CoCl(NHj)*SiF6. 


Very  si.  sol.  in  HF-f  Aq. 

-  iodide,  CoCl(NH,)fiI2. 

Much  more  sol.  in  H30  than  bromide  or 
chloride.  Sol.  in  54.5  pts.  H20  at  15.6°,  and 
50  pts,  at  19,3°.  (J.) 


Chloropurpureocobaltic  mercuric  iodide, 
CoCl(NHs)5I2,  2HgI2. 

SI.  sol.  in  H2O     (J.) 

CoCl(NH3)a2,  HgI2,  Very  si.  sol.  in  cold 
H20.  (J) 


-  nitrate,  CoCl(NH3)6(N03)2. 

Sol.  in  80  pts.  H2O  at  15°.  Rather  easily 
sol.  in  hot  H20.  (Jorgensen,  J.  pr.  (2)  18. 
209) 

-  oxalate,  CoCKNH3)5C204. 
SI  sol.  inH20.    (J.) 

-  pyrophosphate,  CoCKNH3)fi(H2P207). 
SI.  and  very  slowly  sol.  ha  cold,  much  more 

easily  in  warm  H2O.    (J.) 

[CoCl(NH3)5]2P207-frcH20.  Quite  easily 
sol.  in  H20. 


[CoCl(NHi),]j(5MoO,,  2HP04). 

Ppt.  Nearly  insol.  in  pure  H2O;  more  sol. 
in  dil.  H2SO4+Aq  without  decomp.  (J.) 

[CoCl(NH3)6W5Mo03j  2NH4P04).  Ppt. 
As  above. 

-  -  sulphate,  CoCl(NH3)6S04. 

Anhydrous  Slowly  sol.  in  128-131.9  pts. 
H20  at  16°. 

-f  2H20.  Sol.  in  133.4  pts  H2O  at  17.3°. 
Rather  easily  sol.  in  hot  H2O,  and  much  more 
rapidly  than  the  anhydrous  salt.  (  J.) 

[CoCl(NH3)5]4S04(S04H)6.  Decomp.  by 
H20  into  neutral  sulphate.  Sol.  in  H2SO4. 


tartrate,  CoCl(NHs) 


Moderately  sol  in  H20;  insol.  in  alcohol. 

-  thiosulphate,  CoCl(NH3)5S203. 

Nearly  insol.  in  cold  H2O;  very  si.  sol  in 
boiling  H20  with  partial  decomp.    (J.) 

Chloropurptireoiridium  comps. 
See  Iridopentamine  comps. 

Chloropurpureorhodium  carbonate, 

ClRh(NH3)6C08+H20. 
Easily  sol.  in  F20.    (Jorgensen.) 

chloride,  ClRh(NH8)5Cl2. 


Sol.  in  179  pts.  H20  at  17°,  and  more  easily 
in  hot  H20.  Sol.  in  cone.  H2S04  or  boiling 
NaOH+Aq  without  decomp.  Very  si.  sol.  in 
cold  dil.  HCl+Aq  (1:1).  SI.  sol.  m  hot  HC1 
*  "  '  '  hoi. 


+Aq.    Insol.  in  alcohol 
(2)  27. 433;  34.  394.) 


(Jorgensen,  J.  pr* 


—  rhodium  chloride, 

3ClKh(NH8)5Cl2,  2RhCl». 
Ppt.    (Jorgensen,  Z.  anorg.  5.  75.) 
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Chloropurpureorhodium  chloroplatinate, 

ClRh(NH0)5PtClc. 
Insol.  in  cold  H2O.    (J.) 

-  fluosilicate,  ClRh(NH3)6SiFc. 

Very  si.  sol.  in  cold  H2O.  Sol.  in  NaOH+ 
Aq  as  roseo  salt.  (J.) 

-  hydroxide,  ClRh(NH3)5(OH)2. 
Known  only  in  solution.    (J.) 

-  nitrate,  ClRh(NH3)6(N08)2. 

SI.  sol.  in  cold  H20,  but  more  easily  than 
the  chloride.  SoL  in  boiling  NaOH+Aq  as 
roseo  salt.  (J). 

-  sulphate,  ClRh(NHs);>S044-2H2C. 

SI.  sol.  in  cold,  more  easily  in  hot  H20.    (J.) 
4ClRh(NH3)6S04,  3H2S04.   SI.  sol.  in  cold, 
more  easily  in  hot  H2O.    (J.) 

Chlororhodous  acid. 

Ammonium  chlororhodite,  (NH^RhCU-f- 
H20. 

(Gutbier,  B.  1908,  41.  213.) 

Sol.  in  H2O;  insol.  in  alcohol.  (Wollaston.) 
Not  obtainable.  (Leidi<§,  A.  ch.  (6)  17.  275.) 

(NH4)3RhCl6+lMH2O.  Sol.  in  H2O,  but 
less  easily  than  Na  salt:  insol.  in  alcohol.  SoL 
in  dil.  NH4Cl+Aq.  (Glaus,  J.  B.  1855.  423.) 
(Gutbier,  I.  c.) 

Ammonium  chlororhodite  nitrate, 

(NH4)sRh2Cl6,  2NH4NO8. 
Very  sol.  in  H2O.   Decomp.  by  boiling  with 
H20.    SI.  sol.  in  HN03+Aq.    (Leidie,  C.  R. 
107.  234.) 

Barium  chlororhodite,  Ba3(RhCl6)2. 

Resembles  the  Na  salt.  (Bunsen,  A.  146. 
276.) 

Csesium  chlororhodite,  Cs2RhCl5-fH2O. 

Difficulty  sol.  in  H2O.  (Gutbier,  B.  1908, 
41.  214.) 

Lead  chlororhodite,  Pbs(RhCl6)2. 

Ppt.  Insol.  in  H20.  (Glaus.)  Not  obtain- 
able. (Leidie.) 

Mercurous  chlororhodite,  HgsRnCl6. 

Ppt.  Insol.  in  H20.  (Glaus.)  Not  obtain- 
able. (Leidi6.) 


Potassium  chlororhodite, 

Not  efflorescent.  SI.  sol.  in  HaO.  SI.  sol. 
in  KC1—  Aq.  (Gibbs.)  Insol.  or  si.,  sol.  in 
alcohol.  (Berzelius.) 

Salt  is  anhydrous.    (Leidie*.) 

Contains  1H20.  (Seubert  and  Kobbe*,  B. 
23.  2556.) 


Gan  be  cryst.  irom  H2O  containing  a  little 
HC1.  (Gutbier,  B  1908,  41.  212. 

K3RhCl6+3H20.  Efflorescent  SI.  sol.  in 
H2O.  Aqueous  solution  docomp.  to  above  on 
standing.  (Glaus.) 

Not  obtainable.    (Leidie  ) 

Also  obtained  by  Seubert  and  Kobbe.  (B, 
23.  2556.) 

.    (Leidie,  C.  R.  111.  106.) 


Rubidium  chlororhodite,  Rb2RhCl6+H2O. 

Difficulty  sol  in  H2O.    i  Gutbier,  B.  1908, 
41,214. 


Silver  chlororhodite,  Ag3RhClo 
Ppt.    Insol.  in  H20.    (Glaus.) 
Not  obtainable.    (Leidie.) 


Sodium  chlororhodite,  NacRh2Cli2+18H20. 
Na3RhCl8+9H20. 

Efflorescent.  Sol.  in  1.5  pts.  H?0.  Melts 
in  crystal  H20  at  50°.  Insol.  in  alcohol. 
(Glaus.) 

+12H2O.    (Gutbier,  B.  1908,  41.  213.) 

Chlororuthenic  acid. 

Ammonium  chlororuthenate,  (NH4)2RuClc. 

Easily  sol.  in  H2O.    (Glaus.) 

Formula  is  (NH4)2Ru(NO)Cl5.  fJoly,  C. 
R.  107.  994.) 

Sol.  in  H2O  with  decomp.  Sol.  in  HG1. 
(Howe,  J.  Am.  Chem.  Soc.  1904,  26.  549.) 

Ammonium  a^Mochlororuthenate, 

(NH4)2Ru(H20)Cl6. 

Ppt.  (Howe,  J.  Am  Chem.  Soc.  1904,  2$. 
548.) 


Caesium  chlororuthenate, 

SI.  sol.  in  H20.    Sol.  in  hot  dil.  HCI-f  Aq. 
(Howe,  J.  Am.  Ghem.  Soc.  1901,  23.  784.) 

Potassium  chlororuthenate,  K2RuGl6. 
Very  sol.  in  H20.    Very  si.  sol.  in  cone. 


Very  si.  sol.  in  cold  JbL2U.  Insol.  in  pres- 
ence of  ZC1. 

Partially  decomp.  in  hot  aqueous  solution. 
(Antony,  Gazz.  ch.  it.  1899,  29.  (2),  82.) 

Easily  sol.  in  H20  with  rapid  decomp. 
SoL  in  HC1.  (Howe,  J.  Am.  Chem.  Soc. 
1904,  26.  548.) 

Potassium  oowochloronithenate, 


Sol.  in  H2O.    (Howe,  J.  Am.  Chem.  Soc. 
1904,  26.  547,} 

Rubidium  chlororuthenate,  Rb2RuGle. 

SI.  sol.  in  H20;  sol.  in  hot  dil.  HCl-f  Aq. 
(Howe,  J.  Am.  Chem.  Soc.  1901,  23.  784.) 
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Chlororuthenious  acid. 

Ammonium  chlororuthenite,  ( 

SI.  sol.  in  H20.  Insol.  in  NH4Cl-f-Aq  o 
alcohol.  (Glaus,  J,  pr.  80.  282.) 

Caesium  chlororuthenite,  Cs2RuClo4-H2O. 

SI.  sol.  in  H20;  sol.  in  HCl-f-Aq.  (Howe 
J.  Am.  Chem.  Soc.  1901,  23.  785.) 

Potassium  cblororuthenite,    K4Ru2Clia 

Moderately  sol.  in  cold,  more  easily  in  hot 
H2O.  Decomp.  easily  by  heating.  Insol.  in 
cone.  NH4Cl-f  .\q.  Insol.  in  80%  alcohol. 

Rubidium  chlororuthenite,  Rb2RuCl5+H20 

SI  sol.  in  H20;  sol.  in  HCl+Aq.    (Howe 

J.  Am.  Chem.  Soc.  1901,  23.  786.) 

Sodium  chlororuthenite,  Na4Ru2Clio. 
Deliquescent.    Sol.  in  H20  or  alcohol. 

Tn'cHorosiHcomercaptane. 
Sec  Silicon  chlcrohydrosulphide. 

Chlorosmic  acid. 

Ammonium  chlorosmate,  (NE4)2OsCl6. 

SI.  sol.  in  HjO.  Insol.  in  alcohol  and  H20 
containing  HCL 

Potassium  chlorosmate,  K2OsCl6. 
Properties  as  the  NH4  salt. 

Potassium  amino  cblorosmate, 

(NH2)OsCl3,2KCl 
Ppt.    (Brizard,  A.  eh.  1900,  (7)  21.  375.) 

Potassium    amino,    chlorosmate    hydrogen 

chloride,  (NH2)CsGl8,2KCl,HCl 
Ppt.    (Brizard,  A.  ch.  1900,  (7)  21.  378.) 

Silver  chlorosmate,  Ag2OsCl6. 

Irsol.  in  H20  or  HN08+Aq,  (Glaus  and 
Jacoby.) 

Silver  <*hforosmate  ammonia,  A&OsCla,  2NH», 

Sol  in  much  H40.    SI.  sol.  in  KOH-f  Aq. 

Easily  sol,  in  KCN  +Aq.   (C.  and  J.) 

Sodium  chlorosmate,  NaaOsCU+2HiO. 
Easily  sol  in  HaO  or  alcohol 

Chlorosmious  acid. 
Ammonium  chlorosmite. 


Easily  sol  in  HjO  and  alcohol;  insol  in 
-ether.    (Claus  and  Jacoby,  J.  pr.  90.  65.) 


Potassium  chlorosmite, 

Very  easily  sol  in  HaO  or  alcohol    Insol 
in  ether.    (C.  and  J.) 


Chlorosmisulphurous  acid. 

Potassium  hydrogen  chlorosmisulphite, 
OsChcSO^iKaHo. 

Ppt.    (Rosenheim,  Z.  anorg.  1900,  24.  422.) 
Sodium  chlorosmisulphite, 


Ppt.  (Rosenheim,  Z.  anorg  1900,  24. 
420.) 

Chloro^z/roselenious  acid. 

Ammonium    chlorop2/?'0selenite,    NH4C1, 

2Se02+2H20. 

Sol  in  H20.  (Muthmann  and  Schafer,  B. 
26.  1008.) 

Potassium  chlorop^oselenite,  KC1,  2Se02-f- 
H2O. 

AsNH4salt.    (M.andS) 

Rubidium    chloro^roselenite,    RbCl, 
2SeO2-f2H20. 

AsNH4salt.    (M.andS.) 

Chlorostannic  acid,  SnO(OH)Cl 

(MaHet,  Chem.  Soc.  35.  524.) 

H2SnCl6+6H20.  Extremely  deliquescent; 
sol  in  H20.  (Seubert,  B.  20.  793.) 

Ammonium    chlorostannate,     (NH4)2SnCl6 
(pink  salt). 

Sol  in  3  pts.  H2O  at  14.5°.  Solution  de- 
comp.  on  boiling  when  dilute,  but  not  when 
cone.  (Bolley.) 

Barium  chlorostannate,  BaSnCl6-f5H20. 
Sol  in  H2O.    (Lewy,  A.  ch.  (3)  16.  308.) 

Ca&sium  chlorostannate,  Cs2SnCle. 

Nearly  insol  in  cone.  HCl+Aq.  (Sharp- 
ies, SiU.  Am.  J.  (2)  47.  178.) 

Calcium  chlorostannate,  CaSnCle+5H20. 

Very  deliquescent.  (Lewy,  A.  ch.  (3)  16. 
308.) 

lerium   chlorostannate,    CeSnCl7+9H2O. 
Deliquescent.    Sol  in  H2O.    (Cleve,  Bull  . 
Soc.  (2)  31.  197.) 

Cobalt  chlorostannate,  CoSnCl6+6H2O. 
Sol  in  H2O.    (Jorgensen.*) 

Didymium   chlorostannate,   DiCl8,   SnOl4+ 
. 

.    (Cleve.) 

Glucinum  chlorostannate,  GlSnCl«+8H2O. 

Deliquescent.  Sol  in  H20.  (Atterberg, 
Sv.  V.  A.  Handl  12.  No.  4.  14.) 
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Lanthanum  chlorostannate,  4LaCls,  5SnCh+ 

45H2O. 
Deliquescent.    Sol.  in  H20.    (Cleve.) 

Lithium  chlorostannate,  Li2SnClc+8H2O. 

Sol.  in  little  H2O  without  decomp.,  but 
decomp.  by  dilution  (Chassevant,  A.  ch.  (6) 
30.  42.) 

Magnesium  chlorostannate,  MgSnCl6+6H2O. 
Very  deliquescent.    (Lewy.) 

Manganous  chlorostannate,  MnSnCl6+6H2O. 
Deliquescent  in  moist,  efflorescent  in  dry 
air.    (Jorgensen.) 

Nickel  chlorostannate,  NiSnCl6+6H20. 
Sol.  in  H2O.    (Jorgensen.) 

Potassium  chlorostannate,  K2SnCle. 
Sol.  in  H20. 

Sodium  chlorostannate,  Na2SnCl6+6H20. 

Easily  sol.  in  H20.  (Topsoe,  Gm.  K. 
Handb.  6te  aufl.  III.  149.) 

Strontium  chlorostannate,  SrSnCl6+8H20. 

SI.  deliquescent,  and  easily  sol.  in  H20. 
(Topsoe.) 

yttrium  chlorostannate,  YC13,  SnCl4+8H20. 
Sol.  in  H20.    (Cleve,  Bull,  Soc.  (2)  31,197.) 

Zinc  chlorostannate,  ZnSnCle+6H20. 
(Biron,  C.  C.  1904,  II.  410.) 

Chlorosulphobismuthous  acid. 

Cuprous   chlorosulphobismuthite, 
2Cu2S,  Bi2S3,  2BiSCl. 

Stable  in  air  and  insol.  in  H20  at  ord. 
temp. 

Decomp.  by  boiling  H20. 

Decomp.  by  mineral  acids  with  evolution 
of  H2S.  (Ducatte,  C.  R.  1902,  134.  1212.) 

Lead    chlorosulphobismuthite,    FbS,    Bi2Sa, 

2BiSCL 

Stable  in  the  air.  Insol.  in  H20;  decomp. 
by  boiling  H20;  sol.  in  dil.  acids  with  de- 
comp. and  evolution  of  H£S.  (Ducatte.) 

Chlorostdphonic  acid,  HC1S08. 
See  Sulphuryl  hydroxyl  chloride* 

Chlorop2/rosulphonic  acid. 

Ammonium  cUoropg/rosulphonate, 
ClS2OeNH4. 

Fumes  in  the  air. 

Decomp.  by  H20  and  alcohol.  (Traube, 
B.  1913,  46. 2519.) 


Sodium  chloro/j//rosulphonate,  C 
Fumes  m  the  air. 
Docomp.  by  H20  and  tilcohol     (Traube.) 

Chlorosulphuric  acid,  HS03C1. 
See  Sulphuryl  hydroxyl  chloride. 
SO2C12.    See  Sulphuryl  chloride. 

Aluminum  chlorosulphate,  A1(S04)C1+6H20. 
Very  sol.  in  H20.  Nearly  insol.  in  abs. 
alcohol.  (Recoura,  Bull  Soc,  1902,  (3)  27. 
1155.) 

Chromium  chlorosulphate,  CrClS04+5H2O. 

Green.  (Weinland,  Z.  anorg.  1905,  48.  253.) 
(Recoura,  C.  R.  1902,  135.  164.) 

Violet.  (Weinland,  Z.  anorg.  1905,  48. 
254) 

Very  sol.  in  H20.  Insol.  in  a  mixture  of 
alcohol  and  acetone  fRecoura,  C.  R.  1902, 
135.  164.) 

+8H2O.    Two  isomeric  modifications: 

(a)  Green  needles.     Easily  sol.   in  H20. 
(Weinland,  Z  anorg  1906,  48.  251.) 

(b)  Violet   plates.     Easily   sol.   in   H2O. 
(Weinland.) 

Chlorosulphurous  acid. 

Ammonium  palladious  £nchlorosulphite, 


Easily  sol.  in  H20.  (Rosenheim,  Z.  anorg. 
1900,  23.  30. 

Chlorotelluric  acid. 

Ammonium  chlorotellurate,  (NHOaTeCle. 

Sol.  without  decomp.  in  a  small  amt.  of 
H20,  but  decomp.  by  much  H20  or  alcohol 

Caesium  chlorotellurate,  Cs2TeCI6. 

Decomp.  by  H20.   Sol.  in  dil.  HCl+Aq. 

100  pts.  HCl+Aq  (sp.  gr.  1.2)  dissolve  0.05 
pt.  at  22°. 

100  pts.  HCl+Aq  (sp.  gr.  1.05)  dissolve 
0.78  pt.  at  22°. 

Insol.  in  alcohol.  (Wheeler,  Sill.  Am.  J. 
146.  267.) 

Potassium  chlorotellurate,  K2TeCl6. 

Deliquescent;  decomp.  by  HgO  and  abso- 
lute alcohol.  (Berzelius.) 

The  most  sol.  in  H20  of  the  chloro-  or 
bromo-tellurates.  Easily  sol.  in  dil.  HCl+Aq; 
cone.  HCl+Aq  ppts.  KCL  (Wheeler,  Sill. 
Am.  J.  145.  267.) 

Rubidium  chlorotellurate,  Rb2TeCl6. 

Decomp.  by  H20.  Much  more  sol.  in  dil. 
HCl+Aq  than  CsaTeTle. 

100  pts.  HCl+Aq  (sp.  gr.  1.2)  dissolve  0.34 
pt.  afc  22°. 

100  pts.  HCl+Aq  (sp.  gr.  1.05)  dissolve, 
13.99  pts.  at  22°. 

SI.  sol.  in  alcohol.    (Wheeler.) 
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CHLOROTETRAMINE  CHROMIUM  BROMIDE 


Chlorotetramiae  chromium  bromide, 

ClCrfNHp,)4'OHa)Bra. 
Very   oasily  sol.  in  H2O.     i  Clove,   1861, 
•  Jurgeiisen,  J"  pr.  ('2}  42.  210.) 


-  chloride, 

Sol.  in  H20,  but  decornp.  by  boiling  Sol 
m  HCl-fAq,  and  this  solution  may  be  boiled 
without  decomp.  (Clove.) 

Sol.  in  15.7  pts  HoO  at  15°.  (Jorgensen,  J. 
pr.42  208.) 

-  chromate,  CiCrf  NH-j)  t»  OH,)CrO4. 
Precipitate     (Cleve  ) 

—fluosilicate,  ClCri  NE3)4  i  OHj)SiFt. 

SI.  sol.  in  H2O.  (  Jorgcnsen,  J.  pr.  (2)  42. 
218.) 

--  hydroxide,  CICri  NH3)4(OH)j>. 
Known  only  in  solution.    (Cleve.) 

-  iodide,  CICrf  XH8)4(OHa)Ifi. 
Easily  sol.  in  H2O.    (  Cleve.) 

-  nitrate,  ClGr(XHa)4<OHa)<M>8)j. 
Very  easily  sol.  in  H20.   (Cleve);  (Jorgcn- 

sen, J.  pr.  (2)  42.  209.) 

-  sulphate,   ClCr<NH,)4(OH2)S04. 
Very  difficulty  sol,  in  cold,  more  easily  in 

hotH20.    (Cleve) 

Chlorotetramine  cobaltic  bromide, 

ClCo(NH3MOH2)Br2. 
More  sol.  in  H2O  than  chloride.    Nearly 
insol  in  HBr+Aq  1:1).      (Jdrgensen,  J.  pr. 
(2)  42.  215.) 

-  chloride,  ClCo(NH5)4<OH2)Cl2. 

Sol.  in  about  40  pts.  H20,  and  is  identical 
with  octamine  cobaltic  purpureochloride  of 
Vortmann.  (JSrgensen,  J.  pi.  (2)  42.  211.) 

-  chloroplatinate,  ClCo(NHs)4(OH2)PtCl6 
+2H20. 

SI.  sol.  in  H30.    (J&rgensen.) 

-  chromate,  aCo(NH3)4(OH2)CrO4. 
Easily  sol.  in  cold  E20.    (Jbrgensen,  J.  pr. 

(2)42.216.) 

-  fluosilicate,  ClCo(NH8)4(OE2)SiF6. 


SI.  sol.  in  H20.    Nearly  insol.  in  H2SiF6+ 
Aq.    (J<Jrgensen,  J.  pr.  (2)  42.  219.) 

sulphate,  ClCo(NF,)4(OH2)SO4. 

Sol.  in  HS0.   (JBrgensen,  J.  pr.  (2)  42. 214.) 

CMorotitaaic  acid,   TiCl4,2HCl*HaTiCl8. 
Known  only  in  solution.     (Kowalewsky, 
Z.  anorg.  1900,  25.  192.) 


Chlorous  acid,  HC102. 

Known  only  in  aqueous  solution.  100  g. 
HoO  at  8  5°  and  753  mm.  pressure  dissolve 
4  7  g.  Cl20s.  Hvdrate  mth  50.07-67.43% 
HoO,  perhaps  HC102-fH20,  separates  out 
at"0°.  (Brandan,  A.  161.  340  ) 

Pure  HClOa  is  not  known  even  in  solution. 
(Garzarolli-Thurnlakh,  A.  209.  184.) 

Chlorites. 

Ail  chlontes  are  easily  sol.  in  H20  and 
alcohol,  with  gradual  decomp. 

Ammoniiiin  chlorite. 

Known  only  in  aqueous  solution,  which 
decomposes  on  evaporation  or  long  standing. 

Barium  chlorite,  Ba(ClO2)2. 

Deliquescent;  easily  sol.  in  H29-  Solu- 
tion decomp.  on  evaporation.  Easily  sol.  in 
alcohol.  (MulonJA.ch.(3)7.298.) 

Lead  chlorite,  Pb(C102)2. 

Nearly  insol.  in  cold  H2O,  and  only  si.  sol. 
in  hot  H2O.  Sol.  in  KOH-j-Aq,  (Garzarolli 
and  Hayn,  A.  209.  203.1 

Lead   chlorite   chloride,  6Pb(C102)2,4PbCl2, 

PbO. 

Rather  difficulty  sol.  in  H20.  CSchiel,  A. 
109. 317.) 

Potassium  chlorite,  KC1O2. 

Very  deliquescent  and  sol.  ia  H20.  Sol  in 
alcohol  of  38°.  (Millon,  A.  ch.  (3)  7.  323.) 

Sol.  in  HC102+Aq. 

Silver  chlorite,  AgClC2. 

Sol.  in  hot,  less  in  cold  H20.  Easily  de- 
comp. by  heating  above  1CO°,  Decomp.  by 
weakest  acids.  CMiUon,  A.  ch.  (3)  7.  329.) 

Sodium  chlorite,  NaC102. 
Yery  deliquescent,  and  sol.  in  H20, 

Strontium  chlorite,  Sr(C102)3. 

Deliquescent  and  sol.  in  H20.  Decomp.  by 
slow  evaporation.  (Millon,  A.  ch.  (3)  7.  $27.) 

CMoroxyrulminoplatLaum, 

Pt4N4Cl(OH)O12H22. 

Insol.  in  H20;  sol.  in  HCl+Aq,  (v.  Meyer, 
J.pr.  (2)18.305.) 

Chloruranic  acid,  HU03CH-2H20. 

Sol.  in  H20;  si.  sol.  in  alcohol.  (Mylius,  B. 
1901,  34.  2776.) 

Chromacichloride,  Cr02Cl2. 
See  Chromyl  chloride. 

Chromatoiodic  acid. 
See  Chromoiodic  acid. 
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Chromic  acid,  H2CrOi 

Very  sol.  in  H20  (Moissan,  C.  R.  98. 
1851.) 

Does  not  exist  except  in  solution.  (Field. 
Chem  Soc.  61.  405.) 

The  composition  of  the  hydrates  formed  by 
IT3Cr04  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr-pt.  produced  by  HnCrC^  and  of  the  con- 
ductivity and  sp.  gr.  of  HoCr04+Aq.  (Jones, 
Am.  Ch  J.  1905,  34.  333.) 

See  also  Chromium  dioxide. 

Chroxnates* 

Chromates  of  the  alkali  metals  and  of  Ca, 
Mg,  and  Sr  are  sol.  in  H2C;  the  others  are 
generally  insol.  or  si.  sol.  in  HoO.  but  sol.  in 
HNO,-hAq. 

Aluminum  chromate,  basic,  A1203,  CrO3-f 
7H20. 

Easily  sol.  in  NH4OH-j-Aq,  alum,  or  acetic 
acid+Aq.  Insol.  in  NH4Cl+Aq.  (Fame, 
Chem.  Soc.  4.  300.) 

Insol.  as  such  as  H20,  but  easily  decomp. 
into  H2CrO4  and  a  basic  iosol.  comp.  Sol.  in 
alkaline  solutions  and  acids.  Decomp.  by 
many  salts.  (Eliot  and  Storer,  Proc  Am. 
Acad.  5.  214.) 

Aluminum  sodium  chromate  silicate, 

4Al203,5Na20,Cr03,7Si02. 
(Weyberg,  C.  B.  Mine:,  1904.  727.) 

Ammonium    chromate,    basic,     5(NH4)20, 

4CrOs(?). 

Easily  sol.  in  cold  H20.  (Pohl,  W.  A.  B. 
6.  592.) 


Ammonium  chromate, 

Very  sol.  in  H20;  pptd.  from  aqueous  solu- 
tion by  alcohol.  (Malaguti  and  Sarzeau.) 

100  g.  H20  dissolve  40.46  g.  at  30°, 
(Schreinemakers,  Chem.  WeekbL  1905,  1. 
395.) 

Sol.  in  H20  without  decomp.  (Schreine- 
makers, C.  C.  1905,  II  1067.) 

Sp.  gr.  of  (NH4)2Cr04-f  Aq  at  t°/4°. 
t°  13°       13.7°        19.6° 

%(NE4)2Cr04      10.52        19.75        28.04 
Sp.gr.  1.0633      1.1197      1.1727 

(Slotte,  W.  Ann.  1881,  14.  18.) 

SI.  soL  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Difficulty  sol.  in  acetone.  (Naumann. 
B.  1904,  37.  4328.) 

Ammonium  dtchromate,  (NH4)2Cr2C>7. 

Less  sol.  in  H20  than  (NH4)2CrO4. 
(Moser.) 

100   g.    H20    dissolve    47.17g    at    30°. 


(Schrememakeis,    Chem    Weekbl     1905,    1. 
395.) 

Sp  gr  of  (XH|)aCraO:+Aq  at  t°/4°. 
t°  12°        105°  12° 

%  iNH4)2Cr207      6.85        13.00        19.93 
Sp.gr.  1.0393       1.07S2       1.125$ 

f  Slotte,  W.  Ann.  1SS1,  14.  IS.) 

SoL  in  alcohol  iRanitzer.  Zeit.  angcw 
ch.  1913,  26.  456.) 

Insol.  m  benzomtrilo.  (Xaumann,  B. 
1914,  47.  1370.) 

Insol.  in  acetone.  (Xaumann,  B.  1904.  37. 
4328  ) 


Ammonium  bichromate,  (X 

Xot  deliquescent,  but  very  sol.  in  H20. 
(Siewert.) 

Decomp.  by  H20  into  chromic  acid  and 
dichromate.  (Jager  and  Kruss,  B  22.  2036.) 

Sol.  in  acetone.  (Xaumann.  B.  1904,  37* 
4328.) 

Ammonium  te/rachromate,  (NH4)2Cr4Ois. 

Deliquescent.  Decomp.  bv  BUG.  (Jager 
and  Kruss,  B.  22.  2037.) 

Ammonium   /lexachromate,    (XH4)..CreOi9-f 
10H2O  (?) 

Very  efflorescent.  (Rammelsberg,  Pogg. 
94.  516.) 

Ammonium  barium  chromate, 

BaCK)4,(XH4)*Cr04. 

Ppt.  Decomp.  by  H2O.  (Grbger,  Z. 
anorg.  1908,  58.  414) 

Ammonium   cadmium  chromate,    (XH4)«>0, 

4CdO,  4CrO8-f  3H20. 
Ppt.    Decomp.  by  boiling  H20.    (Gr5ger, 
M.  1904,  25.  533 

Ammonium   cadmium   chromate   ammonia. 


Decomp.  by  H2O.  TGrager,  Z  anorg.  1908, 
58.  418.) 

(XH4)2Cd(Cr04)2,  2JSTH8.  InsoL  in  cold, 
decomp.  by  hot  H20. 

Sol.  in  dil.  acids  or  in  NH4OH+Aq. 
(Briggs,  Chem.  Soc.  1903,  83.  395.) 

Ammonium  chromous  chromate(?), 

(NH4)2Cr04,CrCr04  -  ( 
DijQficultly  sol.  in  H*O.  Insol,  in  alcohol, 
ether,  chloroform,  or  glacial  acetic  acid. 
Easily  sol.  in  cone,  acids,  from  which  it  is 
separated  on  dilution.  Decomp.  by  NaOH-}- 
Aq.  (Heintze,  J.  pr.  (2)  4.  220.) 

Ammonium  chromyl  chromate,  (3(NH4)20, 

2Cr02,3Cr03. 
Neatly  insol.  i 


148.1465.) 


.    (Pascal,  C.  R.  1909, 
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Ammonium  cobaltous  chromate. 
(XH4)aCo(Ci04)a+OHaO. 

Ppt  Easily  decomp.  (Briggs,  Z  anorg 
1907,  56.  247J  I 

i'XH4)A  4CoO,  4CrO8-r-3HaO.  Insol.  in 
H20.  Sol.  in  cold  dil.  H2>SOi.  (Groger,  Z 
anorg.  1900,  49.  202,) 


(Briggs, 
Ammonium    nickel    chromate    ammonia, 


Can  be  cryst  from  H2O  under  40° 
Chem.  Soc.  1903,  83.  392.) 


Ammonium  cobaltous   bichromate, 

CoCrjCV  XH,)2Cr207-r-2H2O. 
SI.  hydroscopic;  sol.  in  HaO,  insol   in  al- 
cohol.   (Kruss,  Z.  anorg.  1895,  8.  454.) 

Ammonium  cobaltous    chromate  ammonia, 

3CoCrOj,(NHOjCr04,  2NH3+3H20. 
Ppt.;  decomp.  by  H2O.    (Groger,  Z.  anorg, 
1908,  58.  422.) 


Ammonium    cui 


cupnc 
07,3<  NH4) 


di  chromate 


2CrCr: 

Sol.  in  H20.  (Kruss,  Z.  anorg.  1895,  8. 
455,) 

Ammonium  cupric  chromate  ammonia, 
( NH4)2Cr04,CuCrO4,2NH3. 

Decomp.  by  H20.  (Groger,  Z.  anorg. 
1908,  58.  420.) 

Insol.  in  cold,  decomp.  by  hot  H20.  Sol. 
in  dil.  acids  or  in  3STH4OH-f  Aq.  (Briggs, 
Chem.  Soc.  1903,  83.  394.) 

Ammonium   iron    (ferric)    chromate, 


More  easily  decomp.  by  H20  than  K2Cr04, 
Fe2(CrO4)»+4E20.    (Hensgen,  B.  12.  1300.) 

6Cr03,  5Fe203,  6(NH4)20,  and  4CrO», 
Fe303,(NH4)20-f4E20.   Ppts.   (Lepierre,  C. 
K.  1894,  119.  1217.) 

Ammonium  lithium  chromate,  NHJLaCrC^-f 

2H2O. 
Not  deliquescent.    (Eammelsberg.) 

Ammonium    lead    chromate,    (NH4)3Cr04, 


PbCr04. 
Ppt.     Decomp.    by   H20. 
anorg.  1908,  58, 424.) 


(Grb'ger,    Z. 


Ammonium  magnesium  chromate, 
(NH4)2Cr04,  MgCr04+6H20. 

Much  more  sol,  in  HiO  than  the  correspond- 
ing sulphate,    (v,  Hauer.) 

Sol.  in  HsO.   (GrOger,  Z.  artorg.  1908,  58. 
4160 

Ammonium    manganous    chromate, 

(NH4)2CrO4,  2MnCr04. 
Sol.  in  H20,   (Hensgen,  R.  t,  c.  3. 433.) 

Ammonium  nickel  chromate,  (NH4)2Cr04. 

NiCr04-f6H30. 

Sol.  in  HA    (Grbger,  Z.  anorg.  1906,  51. 
353.) 


Decomp.  by  H20.  (Groger,  Z.  anorg. 
1906,  51.  354.  ) 

fNH1)*Ni(Cr04)2,  2NH3.  Insol.  in  cold 
H20.  Decomp.  by  hot  H20.  Sol.  in  dil. 
acids  or  in  NH4OH-f  Aq.  (Bnggs,  Chem. 
Soc.  1903,  83.  393.) 

+6HaO.  (Briggs,  Proc.  Chem.  Soc.  1902, 
18.  254  J 

Ammonium  potassium  chromate,  NH4KCrO4. 

Sol.  in  H2O.     (E.  Kopp,  C.  N.  11.  16.) 

-f-H20.    retard,  C.  R.  85.  443.) 

2(NH4)2CrO4,  3K2Cr04.  Very  sol.  in  H20. 
(Zehenter,  M.  1897,  18.  51.) 

Ammonium   silver   chromate,    (NH4)2Cr04, 


Decomp.  by  lE^O.  (Grb'ger,  Z.  anorg. 
1908,  58.  423.) 

Ammonium  sodium  chromate,  NH4NaCr04+ 

2H20. 

Very  sol,  in  H20.  (Zehenter,  M.  1897,  18, 
54.) 

Ammonium  strontium  chromate,  (NH4)2CrO4, 

SrCr04. 

Ppt.  Decomp.  by  H20.  (GrSger,  Z. 
anorg.  1P08,  58.  415.) 

Ammonium  uranyl  chromate,  (NH4)2Cr04, 
2(U02)Cr04-h6H20. 

Decomp.  by  boding  with  H20.  Sol.  in 
acidulated  H2O.  (lormdnek,  A.  257,  106.) 

-j-3H20.    (Formdnek.) 

Ammomum  zinc  chromate,   (NH4)20,  2ZnO, 

2Cr03+H20. 

Decomp.  by  hot  H2O.  (Grdger,  M.  1904. 
25.520) 

Ammonium    zinc    chromate    ammonia, 
(NH4)2Zn(Cr04)2,  2NH8. 

Insol.  in  cold,  decomp.  by  hot  H2O.  Sol. 
in  dil.  acids  or  in  NH4OH-fAq,  (Briggs, 
Chem.  Soc.  1903,  83.  394.) 

4ZnCr04,  2(NH4)2Cr04,  3NH3-r-3H2O. 
Ppt.   Decomp.  by  &20.    (GrSger,  Z.  anorg. 
1908,58,416.) 

Ammonium   cfcchromate   chloride   mercuric 


chloride,  (NH4)2Cr207,2NH4Cl,4HgCl2-f 
2H20. 

Ppt.    Sol.  in  cold,  more  sol.  in  warm  H20. 
;Strb'inhohn,  Z.  anorg.  1912,  76.  280.) 

Ammonium   c&chromate   chloride   mercuric 
cyanide,    (]SrH4)2Cr207,    4NH4C1, 
6Hg(CN)3+4H2O. 
(Str(5mnolm,  Z.  anorg.  1913,  80.  157.) 
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Ammonium    chromate    chromyl    fluoride, 

(XH4)aCrO4,  CrO,F2. 
Sol.  in  H20.    (Varenne,  C.  R.  91.  9S9  ) 

Ammonium  chromate  iodate. 
See  Chromoiodate,  ammonium. 

Ammonium   cfc'chromate   mercuric   chloride. 
(NH4)2Cr207,  Hg012. 

Cannot  be  recryst,  from  H20  or  HgGU+Aq. 
but  from  (NHOaCroOy+Aq.  (Jager  and 
Kruas,  B.  22.  2044.) 

+H20.  ("Richmond  and  Abel,  Chem.  Soc. 
Q.  J  3.  199.) 

Cannot  be  made  to  crystallize  with  H20. 
(Jager  and  Kruss.) 

3(NH4)2Cr207,  HgCl2. 
(J.  and  K.) 

4(NH4)2Cr207,  HgCl2. 
(J.  and  K.) 

(NE4)2Cr207,  3HgCl2.    (J.  and  K.) 

(NH4)2Cr207,  4HgCl2     (J.  and  K,) 


Decomp   by  H20. 
Dccomp.  by  H20. 


Ammonium  chromate  phosphate. 
See  Phosphochromate,  ammonium. 

Ammonium  chromate  tellurate. 
See  Chromotellurate,  ammonium. 

Barium  chromate,  BaCrO4 

Extremely  si.  sol.  in  H20. 

Calculated  from  electrical  conductivity  of 
BaCr04+Aq,  1  1.  H20  dissolves  3.8  mg. 
BaCr04  at  18°.  (JKohlrausch  and  Rose,  Z. 
phys.  Ch.  12.  241.) 

When  not  ignited,  BaCr04  is  sol.  in  86,957 
pts.  H20;  22,988  pts.  NH4Cl+Aq  (0  5% 
NH4C1);  3670  pfcs.  HC2H3O2+Aq  (5% 
HC2H302);  1986  pts.  HC2H302+Aq  (10% 
EC2H302);  1813  pts.  H2Cr04+Aq(10% 
CrU3).  When  ignited,  160,000  pts.  H2O  are 
Deccssary  for  solution.  (Schweitzer,  by  Fre- 
senius,  Z.  anal.  29.  414.) 

Sol.  in  23,000  pfcs.  boiling  H2O.  (Mescher- 
zerski,  Z.  anal.  21.  399.) 

3.5  mg.  BaCi04  are  dissolved  in  1 1.  of  sat. 
solution  at  18C  (Kohlrausoh,  Z.  phys.  Ch. 
1908,  64.  168.) 

Easily  sol.  in  HNOa,HCl,  or  chromic  acid  4- 
Aa  from  which  it  ispreeipitated  by  NH4OH, 
or  by  dilution  with  H20.  (Bahr.) 

Insol.  in  KaCr^Or+Aa     (Schweiteer.) 

Sol.  in  4P.381  pts.  NH4C2H802+Aq  (0.75 
%  salt)  at  15°;  in 23,355  pts.  NE4C2H8O2+Aq 
(1.5%  salt)  at  15°;  in  45,162  pts,  NH4N03 
+Aq  (0.5%  salt)  at  15°.  (Fresenius,  Z.  anal. 
29.  418.) 

Easily  sol.  in  alkali  tartrates,  or  citrates  + 
Aq.  (Fleischer,  J.  pr.  (2)  5.  326.) 

0.22  X 10 -4  g.  equiv.  BaCrO*  are  dissolved 
in  1 1.  of  45%  alcohol  at  ord.  temp.  (Guerini. 
Dissert,  1912.) 

Insol.  in  acetic  acid  and  in  M2Cr207-f-Aq. 

Partly  sol.  in  a  mixture  of  the  two,  except 


in  presence  of  MCjH3O2.  (  Caron  and  Raquet  , 
Bull.  Soc  19CG,  (3)  35.  10b4  ) 

Xot  complete!}-  insol  in  acetic  acid.  (Bau- 
bigny,  Bull.  Soc.  1907,  (4)  1.  58  ) 

Insol.  m  acetone  (Xauinjinn,  B.  1904, 
37.  4329.) 

Insol.  in  methyl  acetate  iXuumann,  B. 
190P,  42.  3790.) 

Barium  ^chromate,  BaCr20:-f2H..O. 

Decomp.  by  H2O  with  separation  of 
BaCrO*  Sol.  in  H2Cr04-f  Aq  (Bahr,  J.  B. 
1853.  358.) 

Sol.  in  cold  H20  with  formation  of  BaCr04 
and  CrOjj. 

Insol.  in  glacial  acetic  acid.  (Mayer,  B. 
1903,  36.  1742  ) 

Barium  calcium  chromate,  BaCa(Cr04)2 
(Bourgeois  Bull  Soc.  Min.  1879,  2.  124.J 


Barium  potassium  chromate, 

Decomp.  by  Ho(X  (Gioger,  Z.  anors;. 
1907,  54.  186.) 

Decomp.  by  H2O.  Stable  in  K2CrO4-f  Aq, 
containing: 

2.181  pts.  K2CrO4  per  100  pts.  H2O  at  11.5° 
3.395  "  "  "  "  "  "  "  27.5° 
5.120  "  "  "  "  "  "  "  50.0° 
7.119  "  "  ff  <k  l£  "  "  76.0° 
9.036  "  "  "  "  "  Ck  u  100.0° 
(Barre,  C.  R.  1914,  158.  497.) 

Barium  potassium  bichromate, 

Ba2K2(Cr3Oio)3+3H20. 
Extremely  deliquescent.    (Bahr.) 

Bismuth  chromates,  basic. 

These  comps.  are  insol.  in  H20  even  in 
presence  of  H2CrO4;  sol.  in  HC1  or  HNO3-h 
Aq.  (Lowe,  J.  pr.  67.  288.; 

100  pts.  H20  dissolve  0.00008  pt.  "bis- 
muth chromate";  100  pts.  acetic  acid  dis- 
solve 0.00021  pt.  "bismuth  chromate  ";  100 
pts.  HNOs+Aq  (sp  gr.  =1.038)  dissolve 
0.00024  pt.  "bismuth  chromate";  IOC  pts. 
KOHH-Aq  (sp.  gr.«1.33)  dissolve  0.00016 
pt.  "bismuth  chromate."  (Pearson,  Phil. 
Mag.  (4)  11.  206.) 

Not  insol.  in  dil.  BTN03-f  Aq  unless  K2CrO* 
is  present.  Less  sol.  in  hot  NaOH-fAq  than 
PbCr04  (Storer.) 

"Bismuth  chromate"  is  insol.  in  acetone. 
(Naumann,  B.  1904.  37.  4329.) 

3Bi208,  2CrO3  =2(BiO)2Cr04,  Bi2O».  Insol. 
in  H2O;  sol.  in  HN08+Aq. 

Bi203,  Cr08=  (BiO)2Cr04.  Insol.  in  H20; 
easily  sol.  in  dil.  HCl+Aq,  less  in  dil.  HNOS 
orM2SO4-fAq.  (Muir.) 

Bi203,    2CrOs=*(BiO)2Cr207       Insol,    in 


(Muir,    Chem. 


+H2O. 
5Bi2O8,    HCrOa-feHsO. 
Soc.  31.  24.) 
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3Bi/)3,  7CrOj.  Insol.  in  H20;  easily  sol.  m 
mineral  acids,  especiallv  HCl+Aq.  "  Partly 
?ol.  in  KOH-f! Aq! 

Bismuth  chromate,  acid,  Bi-Og,  4Cr03-f  H20 
Insol.  m  hot  or  cold  H2O.    Sol.  in  dil.  HC1 
or  HNOc-hAq.    (Muir,  Chem  Soc.  30. 17.) 

Bismuth    potassium    chromate,    Bi2(CiO4)3, 
K2CrO4. 

Insol.  in  H2G.    Decomp.  with  hot  BUG. 
Bi203,  K,0,  OCrOs  -f-H2O.    ( Preis  and  Rav- 
inann,  J.  B.  1880.  330.) 

Bromomolybdenum  chromate. 
(Atterberp.) 

Cadmium  chromate,   basic,   2CdO.   CrO3+ 


^Very  si.  sol   in  H2O;  very  slowly  sol.  in 
XH*OH+Aq  with  combination     (Malaguti 
and  Sarzeau,  A.  ch.  (3)  9.  431.) 
Composition  as  above.    (Free&e,  B  2. 47S.) 

Cadmium  chromate,  CdCr04 

Insol.  in  H^O;  sol.  in  acids;  decomp  by 
heating  \uth  Hj().  (Schulz,  Z.  anorg.  1895, 
10.  153.) 

Sol.  in  hot  cone.  CdS04-f-Aq.  (Briggs, 
Z  anorg.  1907,  56.  253.) 

+2H20  Decomp.  by  boiling  H*0.  (Schulz, 
Z  anorg.  1S95, 10. 153".) 

Cadmium  c/zchromate,  CdO,2CrO3-t-H20. 

Easily  sol.  in  H20  without  decomp; 
hydroscopic.  (Schulz,  Z.  anorg.  1895,  10. 
152.) 

Easily  sol.  in  H20  but  decomp  on  evapo- 
ration. (Groger,  Z.  anorg.  1910,  66.  11.) 

Cadmium  bichromate,  CdCr3Qia+H2O. 

Deliquescent.  (Groger,  Z.  anorg.  1910,  66. 
12.) 

Cadmium    chromate    ammonia.    CdCrO* 

4NH3+3H2O. 

Efflorescent.  Decomp,  by  H2O.  Sol.  in 
NH4OH-hAq;  insol  in  alcohol  and  ether. 
i  Malaguti  and  Sarzeau ) 

Cadmium  potassium  chromate,  CdK2(CrO4)2 
-f-2H2Q 


-   ( Gr(5ger' Z" 
J.HU/,  o*.  loy.; 

3Cdp,  K20,  3Cr08+3H20.  Ppt.  TPreis 
and  Raymann,  Sitzungsb.  btfhrns.  Gesell 
1880.) 

4CdO  K20  4Cr08+3H20.  Ppt.  Slowly 
decomp  by  H2O.  (Groger,  M.  1904,  26.  533.) 

Cadmium  potassium  dzchromate, 
.       CdCr207,K2Cr207-h2H,0. 

^ 


Cadmium     dzchromate    mercuric    cyanide, 

CdCr207,  2Hg(CN)2+7H20 
Sol.  *  in   H20   without   decomp       (Kruss, 
Z.  anorg.  1895,  8.  460.) 

Caesium  chromate,  Cs2Cr04. 
(Chabrie,  C.  R.  1901,  132.  680 ) 
Aq.  solution  sat.  at  30°  contains  47%. 

(Schrememakers,  C.  C  1909, 1  11.) 

Caesium    bichromate,  Cs2Cr207. 
(Chabrie,  C.  R.  1901,  132.  680.) 
Much  more  sol.  in  hot  H2O,  than  in  cold. 

(Fraprie,  Am.  J.  Sci.  1906,  (4)  21.  309.) 
Aq.   solution   sat.   at   30°   contains   5.2°. 

tSchreinemakers,  C.  C.  1909, 1.  11.) 

Caesium  Zrcchromate,  Cs2Cr3Oio. 

Decomp  byH20.  (Schreinemakers,  Chem. 
Weekbl.  1908,  5.  811.) 

Sol.  in  H20.  (Fraprie,  Am.  J.  Sci.  1906, 
(4)  21.  315.) 

Caesium  te^rachromate,  Cs2Cr4Oi3. 

Sol.  in  H20  with  decomp.  (Schreine- 
makers, Chem.  Weekbl.  1908,  5.  811.) 

Caesium    cobaltous    chromate. 

Cs2Co(Cr04)2+6H20. 
(Briggs,  Z.  anorg.  1907,  56.  248.) 

Caesium  magnesium  chromate, 

Cs2Mg(Cr04)?+6H20. 
(Briggs,  Chem.  Soc,  1904,  85,  680.) 

Caesium   nickel    chromate,    Cs2Ni(Cr04)2 

+6H20. 

Sol.  in  cold  H2O  without  much  change,  but 
decomp.  by  warm  H20.  (Briggs,  Chem. 
Soc.  1904,  86.  679.) 

Calcium  chromate  basic,  Ca2Cr06+3H2O. 

SoL  in  230  pts.  H2O  without  decomp. 
(Mylius  and  Wrochem,  Gm.  K.  3. 1,  1385.) 

Calcium  chromate,  CaCrO4 

Anhydrous.  Very  si.  sol.  in  H20.  (Sie- 
wert,  J.  B.  1862.  148.) 

Aq.  solution  sat.  at  18°  contains  2.3% 
CaCr04;  sp.  gr.  =  1.023.  (Mylius  and 
Wrochem,  B.  1900,  33.  3688.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

-J-JiEkO.  Aq.  solution  sat.  at  18°  con- 
tains 4.4%  CaCrO,;  sp.  gr.  =  1.044.  (Mylius 
and  Wrochem,  B.  1900,  33.  3688.) 

+H20.   Solubility  in  H20  at  t°. 

Oc  8°  13°  18°  25° 
%CaCrOi  11.5  10.8  10.3  9.6  9.1 

40°  60°  75°  90°  100° 
%CaCrO4  7.8  5.7  4.6  3.6  3.1 
(Mylius  and  Wrochem,  Gm.-K.  3.  I,  1386.) 
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Sp.  gr.  of  solution  containing  9.6 c/o  by 
wt.  CaCr04  at  18°  =  1096.  (Mylms  and 
Wrochom,  B.  1900,  33,  3688.) 

+2H20.  Sol.  in  241.3  pts.  H20  at  14°. 
(SiewertJ 

Sol.  in  34  pts  H«0.  (Schwarz,  Dmgl.  198. 
159) 

Solubility  of  two  modifications  in  HoO  at  t°. 

a  modification 

t°  0°          20°         30C         45° 

%CaCrO4      14.75      14.22      13.89      12.53 

/3  modification. 

t°  Oc    14°     18°    19.5°     30°     40° 

%CaCrO4    9.8    10     10.3    1G.4     10.4    10.4 
(Mylius  and  Wrochem  Gin.-K  3.  I,  1387) 

a  modification.  Sp.  gr.  of  the  solution  con- 
taining 14.3%  by  wt.  CaCr04  at  18°  =  1.149. 
(Mylius  and  Wrochem,  B.  1900,  33.  3688.) 

j8  modification.  Sp  gr.  of  the  solution  con- 
taining 10.3%  by  wt.  CaCrOt  at  18°  =  1.105. 
(Mylius  and  Wrochem,  B.  1900,  33.  3688.) 

Easily  sol.  in  H20  containing  Cr03 

Insol.  in  absolute  alcohol 

50  cc.  of  alcohol  (29%)  dissolve  0.608  g. 
CaCr04;  50  cc.  of  alcohol  (53%)  dissolve  0.44 
g.  CaCrO4.  (Fresenius,  Z.  anal.  30.  672.) 

Sol.  in  acids  and  in  dilute  alcohol.  (Caron 
and  Raquet,  Bull.  Soc.  1906,  (3)  35.  1064.) 

Calcium  bichromate,  CaCr207+3H2Q. 
Very  deliquescent     (Bahr,  J.  pr.  60.  60.) 
In  sat.  solution  at  18°,  61%  CaCr2O7  is 

present.    (Mylius  and  Wrochem,  Gm.-K.  3. 

1, 1387.) 
Sol.  in  acetone.    (Naumann,  B.  1904,  37. 

4328.) 

Calcium    potassium    chromate,    CaCr04, 
K2Cr04 

(Barre,  C.  R.  1914,  168.  495.) 

+H20.  Easily  sol.  in  H2O.  (Duncan.) 
Insol.  in  H20  when  ignited. 

+2E2O  Easily  sol.  in  H20,  even  after 
ignition.  Insol.  in  alcohol  (Duncan,  J.  B. 
1850.  313.) 

Formed  below  45°.  (Barre,  C.  R,  1914, 
158.  495.) 

Sol.  in  cold  H2O.  SI.  sol.  in  sat.  K2Cr04+ 
Aq.  (Groger,  Z.  anorg.  1907.  54.  187.) 

Two  modifications.  Solubility  of  a  modi- 
fication is  somewhat  less  than  that  of  the 
j8  modification.  (Wyrouboff,  Bull.  Soc. 
Min.  1891,  14.  255.) 

Solubility  of  two  modifications  in  H20  at  t°. 

t°  0°  15° 

Solubility  of  a     23.06       25,06 
"  |8     23.01        24.45 

(Rakowski,  C.  C.  1909, 1. 133.) 


4CaCrO1,  K2Cr04 

SCaCrOj,  K2Cr04  Sol  in  much  H20, 
(BahrJ 

Calcium  chromate  potassium  sulphate, 
CaCrO,,  KoSO.+HA 

Decomp.  by  H20.  (Hannay,  Chem.  Soc. 
32.  399.) 

CaCrO4,  K,S04,  K2CiO4    As  above.    (H.) 

Cerous  chromate. 
Insol.  in  H20. 

Calcium  strontium  chromate,  CaSr(Cr04)2. 
(Bourgeois,  Bull.  Soc.  Min.  1879,  2.  123  ) 

Ceric  bichromate,  Ce02,  2O03+  2H20. 

Insol.  in  H.2O;  sol.  in  acids;  decomp  com- 
pletely by  boiling  H2O.  (Bricout,  C.  R. 
1894,  118.  145.) 

Chromic  chromate,  Cr02=Crs03,  CrO3. 

Insol.  as  such  in  H20,  but  decomp.  thereby 
into  CrO3  and  Cr203;  decomp.  by  alkaline  and 
many  saline  solutions.  Easily  sol.  in  dil.  acids 
if  recently  pptd,  but  with  difficulty  if  dried  at 
a  high  temp.  (Eliot  and  Storer,  Proc.  Am. 

CCr5bi2=Cr208,  3Cr03.  Sol.  in  HCl+Aq. 
Very  slowly  sol.  in  HN03+Aq.  Slowly  de- 
comp by  H2S04  or  NH4OH+Aq.  Easily  de- 
comp. by  KOH+Aq. 

Does  not  exist.     (Eliot  and  Storer,  I.e.) 

CrsOifi  =3Cr203,  2CrO3.  Easily  sol.  in  HC1 
or  HNO3+Aq:  difficulty  sol.  ha  acetic  acid. 
Easily  sol.  in  KOH+Aq.  (Traube,  A.  66. 
108.) 

Existence  doubtful. 

Cr809=2Cr203,  Cr08  Insol.  in  all  acids, 
even  aqua  regia;  slowly  attacked  by  a  boiling 
cone,  solution  of  alkali  hydroxides.  (Geuther 
and  Merz,  A.  118.  62.)  Cr305,  according  to 
Wdhler. 

Chromic  cupric  chromate,  CuCr4(\  rr20s+ 
12H2O. 

Insol  in  H20  and  H2S04.  Sol.  in  HC1  and 
HN03.  (Rosenfeld,  B.  1879,  12.  957.) 

6CuO,  Cr2O3,  Cr03+9H20.  Insol.  in 
H2O.  Sol.  in  acids.  (Rosenfeld,  B.  1879,  12. 
958.) 


Chromic  potassium  chromate, 

K2Cr04(?). 
Insol.  in  H20,  alcohol,  or  acetic  acid.  Not 
attacked  by  cold  HN08+Aq;  si.  oxidized 
when  hot.  Insol.  in  cold,  easily  sol.  in  hot 
H2S04.  SI.  sol.  in  S02+Aq.  Sol.  in  cone. 
HCl+Aq.  (Tommasi,  Bull.  Soc.  (2)  17.  396.) 

Ckromous  potassium  chromate, 
J&OrO«(CrO,), 


Sat.  cold  solution  in  H2O  contains  9%  of 
the  salt.  Insol.  in  alcohol  and  ether.  (Heintze, 
J.  pr.  (2)  4.  212.) 
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Cobaltous  chromate,   basic,   3CoO, 


Ppt      Dfcomp.  by  HA 
Sarzeau,  A.  ch.  C);  9. 


f  Malaguti  and 


True  formula  is  2CoO,  CrOj,+2H20. 
• Freeze,  Pogg.  140.  252.) 

4CoO,  3CrO8+2HA 

Decomp.  bv  HA  (Gruger,  Z.  anorg  1900, 
49.  203.) 

Cobaltous  chromate,  CoCrO4. 

Much  more  sol.  in  H20  than  XiCrOi 
Easily  sol,  in  hot  dii.  HNOa+Aq  (Briggs, 
Z.  ariorg.  1909,  63.  327.) 


! 


Cupric  teJrachromate,  CuCi  A3+2HA 

Deliquescent.  Decomp.  when  its  solution 
in  H2O  is  concentrated.  (Grdger,  Z.  anorg. 
1910,  66.  15.) 

Cupric    lead    chromate,    2(PbCr04>    PbO), 

(2CuCrOi,  CuO). 
Mm.  Fauquelinite.    Sol.  in  acids. 


+2HaO.     Ppt 
63.  328 ) 


/Brings,  Z.  anorg    1909, 


Cobaltous  bichromate,  CoCraOr+HjO. 

Deliquescent.    Very  sol  m  HA    (Bnggs, 
Z.  anorg.  1907,  56.  247.) 

Cobaltous  potassium  chromate,  basic. 

K20,  4CoO,  4CrOs-f-3HA 
Sol.  in  cold  ciil.  H2S04+Aq.     (Groger, 
Z.  anorg.  1906,  49. 199.) 

Cobaltous  potassium  chromate,  K2Co(CrOi)2 


Cupric    potassium    chromate,    basic, 

KCu2(OH)(CrQ4)2+HA 
Ppt.    (Grdger,  M.  1903,  24. 485.) 
3CuO;  K20',  3CrO3+2H20.    Nearly  insol. 

in  HA    Sol.  in  NH4OH  or  (NH4)2C03+Aq. 

(Knop,  A.  70.  52.) 

Does  not  exist.    (Rosenfeld,  B.  13.  1472.) 
4CuO,  RO,  4CrOs+H20.    Decomp.  by 

boiling  HA    (Gephardt) 

+3HA    Decomp.  by  boiling  H2O.    (Grd- 

ger,  Dissert.  1880.) 

Cupric    potassium    chromate     ammonia, 

K2Cu(Cr04)2,  2NH3. 

Very  sol.  in  dil.  NH3-j-Aq. ;  decomp.  by  H2O. 
(Briggs,  Chem.  Soc.  19^ ' 


Decomp.  by  HA  (Groger,  Z  anorg.  1906, 
49.  200.) 

Cupric  chromate,  basic,  3CuO,  Cr03+ 
2HA 

Insol.  in  HA  Easily  sol.  in  dil.  HN03+ 
Aq  and  in  NH4OH+Aq.  Decomp.  by  KOH 
+Aq.  (Malaguti  and  Sarzeau,  A.  ch.  (3)  9. 
434.) 

7CuO,  2Cr03+5H20.  Ppt.  (Rosenfeld, 
B,  13. 1469.) 

7CuO,  Cr03-{-5HA   Ppt.    (R.) 

Cobaltous  ^chromate  mercuric  cyanide, 
CoCr207,  2Hg(CN)2+7H20. 

Very  stable.  Sol.  in  HA  (Kruss,  Z. 
anorg.  1895,  8. 458.) 

Cupric  chromate,  CuCrO4 

Insol.  in  H20;  very  sol.  in  chromic  acid 
and  in  other  acids;  decomp.  by  boiling  with 
HA  (Schulz,  Z.  anorg  1895, 10. 152.) 

Insol.  in  liquid  NHS.  (Gore,  Am.  Ch..J. 
1898,  20.  827.) 

Cupric  dtchromate,  basic,  CuCr207,  2CuO. 
(Stanley,  C.  N.  64.  194.) 

Cupric  bichromate,  CuCr207-h2H20. 

Deliquescent.  Veiy  easily  sol.  in  H20, 
NH4OH+Aq,  and  alcohol.  (DrSge,  A.  101. 
39.) 

Aqueous  solution  is  decomp.  by  boiling. 
(Malaguti  and  Sarzeau.  A.  ch.  (3)  9. 456.) 

TT —  t. -0    Very  sol.  in  H20  with- 


ulz,  Z.  anorg.  1895,  10. 


Cupric  chromate  ammonia,  CuCr04,  4NH3. 

Decomp.  by  HA  Sol.  in  dil.  NH4OH+ 
Aq.  (Parravano  and  Pasta,  Gazz.  ch  it. 
1907,  37.  (2),  255.) 

4CuCrOi,  3NH3+5H2O.  Sol.  in  HC1  and 
.;  insol.  in  organic  solvents;  easily 


Hi+Aq.;  nso.  n  organc  sovents;  easy 
sol  in  AgNO3+Aq.  (Schuyten,  C.  C.  1900, 
I  399.) 

2CuCr04,  7NH3+H20.  Decomp.  by  HA 
Very  sol  in  dil.  NH4OH+Aq.  (Briggs,  Chem. 
Soc.  1904,  85.  673.) 

3CuO,  2Cr03,  10NH3+2H20.  Decomp. 
by  H20;  si.  sol  or  insol.  in  alcohol,  ether,  or 
jSTH4OH+Aq.  (Malaguti  and  Sarzeau.) 

Decomp.  by  hot  H20;  iosol.  hi  alcohol. 
(Bsttger.) 

Cupric     bichromate     ammonia,     CuCr207, 

4NH3+2H20. 

Decomp.  by  H2O.  Sol  in  dil.  NH4OH+ 
Aq.  (Parravano  and  Pasta,  Gazz.  ch.  it. 
1907,  37.  (2)  255  ) 

Cupric    cfcchromate    mercuric    cyanide, 

CuCr207,  Hg(CN)2+5H20. 
Not  hygroscopic.    Sol.  in  H20.    (Kruss,  Z. 
anorg.  1895,  8.  461.) 

Didymium  chromate,  Di2(Cr04)s. 

SI.  sol.  in  H2O,  easily  in  dil.  acids.  (Fre- 
richs  and  Smith,  A.  191.  353.) 

+7HA    (Cleve.) 

Didymium  potassium  chromate, 

Di2(Cr04)8,  K2Cr04. 
Precipitate.    Decomp.  by  HA    (Cleve.) 
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Dysprosium  chromate,  D 

+10HaO. 

Very  bl  >sol  m  HSO.  1  0002  pt.  is  sol  in 
100  pts  H,O  at  25°.  (Jantsch,  B.  1911,  44. 
1276; 

Glucinum  chromate,  basic,  GiCrd,  13G1O  + 
23H2O 

Ppt  Insol.  in  H2O.  (Creuzberg,  Dingl. 
163.  449.) 

GlCr04,  6G1(OH2)  Ppt  Insol.  in  H20 
(Glassmaim,  B  1907,40.2603.) 

Glucinum  chromate,  GlCr04-j-H2O. 

Decomp.  by  H20  with  separation  of  the 
basic  chromate  (Glassmann,  B  1907,  40. 
2603.) 

Gold  (auric)  chromate,  Au2(CrO4)3,CrO2. 
Ppt.    (Orloff,  Ch  Z   1907,  31.  1182.) 

Indium  chromate. 
Ppt  (Meyer.) 

Indium  cfochromate. 
Very  sol.  in  H2O.    Known  only  in  solution. 

Iron  (ferric)  chromate,  basic. 

Decomp.  by  H20.    (Maus  ) 

Fe203,  CrO3  Insol.  in  H20,  but  decomp. 
thereby,  or  by  saline  solutions,  easily  sol.  in 
acids.  Sol.  in  H2Cr04+Aq.  (Eliot  and 
Storer,  Proc  Am  Acad.  5. 216.) 

Iron  (ferric)  ^chromate. 

Sol  in  H20  and  alcohol.  (Maus,  Pogg.  9. 
132.) 

Iron    (ferric)    potassium    chromate,    basic, 

2Cr03,  6Fe20«,  3K20. 

4Cr03,  3Fe203,  4K2O. 

10CrO3,  6Fe2Os,  7K20. 

HCrOs,  3Fe203,  4K20+9H2O 

9Cr03,  2Fe203,  6K20-f-6H2O. 

9Cr03,  2Fe208,  6K20-f-10H2O. 

lOCrOs,  3Fe203,  6K20+5H2O.    - 

7CrO3,  2Fe208,  2K20+7H2O. 

4Cr03,  Fe203,  K20+4H2O. 

6Cr03,  2Fe203,  3K20. 

16Cr03,  4Fe2Os,  5K20+8H2O. 

Above  compounds  are  ppts.,  insol.  in  H^O, 
alcohol  and  ether.  (Lepierre,  C.  R.  1894, 119, 
1215-18.) 

Iron    (ferric)    potassium    chromate. 

Fe2(Cr04)8,  KaCr04+4H2O. 
Decomp.  by  much  HS0,  cone.  HC1,  or 
NH4OH-f  Aq.     Not   decomp.   by    alcohol. 
(Hensgen,  B.  12.  1300.) 

Iron  (ferric)   sodium  chromate,  basic, 

5Cr08,  7Fe208,  4Na20. 
Ppt.    (Lepierre,  C.  R.  1894,  119,  12170 


Lanthanum  chromate,  Lao(CrOt)0. 

SI.  sol  m  cold,  more  easily  in  hot  H2(>; 
easily  .sol  in  ucids  iFreiK'hs  ;in<l  Smith,  A. 
191.  355  ) 

+SHaO.    Ppt.    (Clevey 

Lanthanum  potassium  chromate. 
iCleve) 

Lead  chromate,  basic,  2Pb(>,  CrOu  (chrome 
red) 

Inaol.  in  HoO,  acetic  acid  dissolves  out  Js 
the  PbO.  Sol.  in  KOH+Aq  (Badams, 
Pogg  3.  221.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

3PbO,  CrO,,      (Hermann,  Pogg.  28.  162.) 

+H2O.  Ppt  (Stromholm,  Z.  anorg.  1904, 
38.  443.) 

Min.  ^fclanochro^le}  Phcemcocrwte.  Sol. 
in  acids. 

PbO,  PbCrO4.    Ppt.    (S) 

Lead  chromate,  PbCr04. 

Insol.  in  H20.  Pptd.  from  Pb(N03)2  in 
presence  of  70,000  pts.  H2O.  (Harting.) 

Calculated  from  electncal  conductivity  of 
PbCrO4+Aq,  1  1  H2O  dissolves  0.2  mg. 
PbCrO4  at  18°.  (Kohkausch  and  Rose,  Z. 
phys.  Ch.  12  241.) 

1  1.  H2O  dissolves  1.2  XHH  g.  PbCrO4  at 
25°.  (Hevesy,  Z.  anorg.  1913,  82.  328.) 

Sol.  in  dil.  H2S04+Aq  (Storer);  si.  sol.  in 
dil.  HN03+Aq. 

Sol.  in  560  pts.  HN03-l-Aq  of  1.12  sp.  gr.; 
in  150  pts.  HN03+Aq  of  1.225  sp.  gr.;  in 
130  pts.  HNOs-hAq  of  1.265  sp.  gr.;  in  80 
pts.  HN03+Aq  of  1.395  sp.  gr.  (Storer's 
Diet.) 

Solubility  of  PbCr04  in  HNO3+Aq.  at  18°. 

(MUlimols.  per  1.) 

0  IN        0  2N        0.3N        0.4N 

0  506       0  844        1.13         1.44 

(Beck  and  Stegmuller,  Lc.) 

Easily  decomp.  by  hot  HCl-fAq.  (Freso- 
inus.) 

Solubility  of  PbCr04  in  HCl+Aq. 
(Millimols.  per  1.) 


t° 

"is" 

25 
37 

01N 

02N 

03N 

04N 

05N 

06N 

0.186 
0.239 
0.357 

0.393 
0.4S5 
0.744 

0,654 
0.839 
1.31 

1.07 

1.32 
2.10 

1.56 
4.06 
3.28 

2.25 
2.95 
4.69 

(Beck   and   Stegmuller,   Arb.   K.    Gesund. 
Amt.  1910,  34.  446.) 


Insol.  in 

Easily  sol.  in  KOH,  or  NaOH+Aq.    1 
KOH-f  Aq   (H   normal)    dissolves   11.9    g. 
PbCrOi  at  15°  ;I6.2  g.  at  60°;  26.1  g.  at  80%* 
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3S.5  g.  at  102.  (Lachaud  and  Lepierre,  Bull, 
Soc.  (3)  6.  230.) 

Insol.  in  NH4Cl+Aq.    (Brett,  1837.) 

Sol.  in  KoCr'»O7-f-Aq;  almost  completely 
insol.  m  NH4C2H302,  or  XH4XO3+Aq 

Xot  pptd.  in  presence  of  Xa  citrate,  i  Spil- 
ler.J 

Insol.  in  hquid  XH3.  (Franklin,  Am.  Ch 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Xaumann,  B  1004, 
37.  4329.) 

Mm.  Crocoite.  Sol.  m  hot  HCl+Aq;  diffi- 
cultly sol.  in  HXOj+Aq;  sol.  in  KOH+Aq, 

Lead  <fochromate,  PbCr207. 

Decomp.  by  H2O. 

4-2H20.  As  above.  (Preis  and  Raymann, 
B.  13.  340.) 

Lead  lithium  chromate,  PbCr04,  Li2Cr04. 
(Lachaud  and  Lepierre,  C.  R.  110.  1035.) 

Lead  potassium  chromate,  PbCr04,  K2CrO4 
Insol.  in  hot  or  cold  H2O  or  in  alcohol.   Dil. 

acids  dissolve  out  K2CrO4.     (Lachaud  and 

Lepierre,  C.  R.  110.  1035.) 
Decomp.  by  H20.    Stable  in  contact  with 

solutions  containing: 

8.950  pts.  K2Cr04  per  100  pts.  H20  at    10* 

8.077 

7.629 

7.150 

(5.145 

4.940 

(Barre,  C.  R  1914, 158.  497.) 

Lead  sodium  chromate,  PbCrO4,  NaCrO4. 
Sol.  in  H20(?).    (Lachaud  and  Lepierre.) 
PbCr04,  2PbO,   Na2Cr04.     (L.   and  L) 

Lithium  chromate,  Li2CrO4. 

100  cc.  of  solution  sat.  at  18°  contain  85  g 
anhydrous  salt.  (Kohlrausch,  B.  A.  B 
1897.  90.) 

99.94  pts.  are  sol.  in  100  pts.  H2O  at  30° 
(Schreinemakers,  C.  C.  1905.  II,  I486.) 

+2H2O.  Very  easily  sol,  in  H20.  (Ram- 
joaelsberg,  Pogg.  128.  323.) 

100  g.  H20  dissolve  111  g.  salt  at  20°. 
(Von  Weimarn,  C.  C.  1911.  II,  1300.) 

Sp.  gr.  of  solution  sat.  at  18°  *  1.574,  and 
contains  52.6%  LiCrO4.  (Mylius  and  Wro- 
chem,  B.  1897,  30. 1718.)- 

Lithium  dzchromate,  Li2Cr207. 

130.4  pts.  are  sol.  in  100  pts.  H20  at  30°. 
(Schreinemakers,  C.  C.  1905.  II,  1486.) 

-f-2H20.  Deliquescent.  Sol.  in  H20. 
(Rarnmelsberg.) 

Lithium    potassium    chromate,    K2CrO4, 

T   •     S**-   ?\          I      1    STT     /^  *  " 


tt 
it 
tt 

{           U           (t 

t        11        if 

t           U           It 

"  27.5° 
"  37.5° 
"  50.0° 

"  76.0° 

1 

"  100.0° 

Magnesium  chromate,  MgCrO4. 

Sol.  in  H2S04,  and  HC1;  msol  in  HXO0. 
(Dufau,  C.  R.  1896, 123.  888,) 

Sp  gr  of  MgCr04-hAq  sat  at  t°/4°. 
t°  13  6°  14.5°  13.6° 

%MgCr04        12.31          21.86          27.71 
Sp.  gi.  1.0886        1.1641        1.2170 

(Slotte,  W.  Ann.  1881,  14.  19.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

-F7H20.   Easily  sol.  in  H20.    (Vauquelin.) 

100  cm.  of  solution  sat  at  18°  contain  60  g. 
MgCr04.  (Kohlrausch,  B.  A  B.  1897.  90  ) 

Sp.  gr.  of  solution  sat.  at  18  =1.422,  and 
contains  42%  MgCr04.  (Mylius  and  Wro- 
chem,  B.  1897,  30.  1718.) 

+5H2O  Very  sol.  in  H2O  (Wyrouboff, 
Bull.  Soo.  Min.  12.  60.) 

Magnesium  cfechromate,  Mg2Cio07. 

Sol.  in  H20. 

SI.  sol.  in  alcohol.  (Reimtzer.  Zeit.  angew. 
1913,  26.  456.) 

Magnesium  potassium  chromate.  MgCrO4, 
K2Cr04+2H20. 

100  pts.  H20  dissolve  28.2  pts.  at  20°;  34.3 
pts.  at  60°  (Schweitzer.) 

Sol.  in  H20.  SI.  sol.  in  sat.  K2CrO4+Aq. 
(Grdger,  Z.  anorg.  1907,  54.  188 ) 

Insol.  in  alcohol. 

4-6H2O.  Efflorescent.  (Briggs,  Chem. 
Soc.  1904,  85.  679. 

Magnesium    rubidium    chromate, 

MgRb2(Cr04)2+6H20. 
(Brig 
Chem.  i 


Hydroscopic.    (Zehenter,  M.  1897, 18.  54.) 


s,  Chem.  Soc.  1904, 85. 679.)  (Barker, 
DC.  1911,  99. 1327.) 


Magnesium  sodium  chromate. 
(Stanley,  C.  N.  54.  194.) 

Manganous  chromate,  2MnO,  Cr03+H20. 

Ppt.     Sol.  m  dil.  H2SO4,  or  HNO3-{-Aq. 

(Wamngton  and  Reinsch,  Schw.  J.  3.  378.) 

Manganous  potassium  chromate,  MnCr04, 
K2CrO4+2H20. 

Decomp.  by  H2O.  Sol.  in  dil.  Hjs8O4 
(Groger,  Z.  anorg.  1905,  44.  459.) 

2MnCrO4,  K2CrO4-h4H20.  Sol.  in  H2O. 
(Hensgen,  R.  t.  c.  3.  433.) 

Mercurous  chromate,  basic,  4Hg20,  3CrO8. 
Very  si.  sol.  in  cold,  more  in  boiling  H20. 
SI,  sol.  in  HNOg+Aq.    Decomp.  by  HCl-j- 
Aq.  SI.  sol.  in  NH4Cl-|-Aq  or  NH4NO,+Aq. 
(Brett.) 

Does  not  exist.    (Richter,  B.  15.  1489.) 
3Hg20,  Cr03.    Sol.  in  EN08+  Aq.    (Rich- 
ter.) 
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Ppt.    (Fichter,  Z    anorg 


3Hg20,  2CiO0 
1012,  76.  350. » 


Mercurous  chromate,  HgaCiO4. 

Very  si  sol.  in  cold,  more  readily  in  hot 
U20.  SI  sol  in  dil  HNO3-|-AqT  sol" in  cone 
IIN03;  sol  m  KCN+Aq;  insol.  in  Hg>(X03)2 
-f  Aq.  (Rose,  Pogg  53.  124  ) 

Less  sol  in  K2CrO4-f  Aq  than  in  H2O. 
<  Fichter,  Z.  anorg.  1912,  76.  349  ) 

Insol.  in  acetone.  (Naumann,  B  1904,  37. 
4329.) 

Mercuric  chromate,  basic,  2HgO,  CrOj. 
Sol  in  HC1,  and  in  HNO»+Aq.    (Geuther  ) 
3HgO,  CrO3.    SI.  sol.  in  H2O      (Millon  ) 
The  only  true  compound.    All  others  are 
mixtures  of  HgO  or  HgCrO4  with  this  com- 
pound.   (Cox,  Z.  anorg.  1904,  40.  155.) 

4HgO,  CrO3  SI.  sol  in  H>O.  (Millon,  A. 
ch.  (3)  18.  365) 

7HgO,  2Cr03     Easily  sol.  in  warm  HXO3, 
when  freshly  precipitated.     Easily   sol    in 
HCl-fAq.    (Geuther,  A.  106. 247.) 
Does  not  exist.    (Freese,  B.  2.  477.) 
5HgO,  CrOj       Easily   sol.  in    HCl+Aq 
Very  si.  sol.  m  HN03+Aq.     Decomp.  by 
H2O   into— 

6HgO,  Cr03.  Insol  in  H2O.  (Jager  and 
Kruss,  B.  22.  2049  ) 

Mercuric  chromate,  HgCrO4. 

Decomp.  by  H20  and  acids  into  basic 
salt.  (Geuther.) 

Sol.  in  acids  Sol.  in  warm  NH4C1,  or 
NH4N03+Aq.  Sol.  in  Hg(N03)2,  orHgC!2+ 

Insol.  in  ethyl  acetate.  (Naumann.  B. 
1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904. 
37.  4329,) 

Mercuric  ^chromate,  HgCr2C>7. 
Ppt.    (Gawalowski,  C.  C.  1906.  II,  1307.) 

is  potassr 
Hg2K2(Cr04)2. 

Ppt ;  decomp.  by  H20.  (Grbger,  Z.  anorg. 
1907,54.191.) 

Mercuric  chromate,  basic,  ammonia.  12HgO, 

3CrO*,  2NH3+3H20. 
(Grager,  Z.  anorg.  1908,  58.  420.) 

Mercuric     chromate     ammonia,     HgCr04, 

2NH8+H2O. 
(Grdger,  Z.  anorg.  1908,  58.  419.) 

Mercuric  chromate  sulphide,  2HgCrO4,  HgS. 
Not  attacked  by  weak  acids.    (Palm.  C.  C. 
1863. 121.) 

Nickel  chromate,  basic,  4NiO,  Cr03+6H2O. 
Insol.  in  H20;  easily  sol.  in  NH4OH+Aq. 
(Malaguti  and  Sarzeau,  A.  ch.  (3)  9. 451 ) 


3XiO,  CrOj-f-GHoO  Insol.  in  H20,  sol.  m 
XH,OH-|-Aq  (Freosc,  J.  B.  1869.  271.) 

2XiO,  CrO3-f  GH2O  Ab  above  f  Schmidt, 
A.  156.  19.) 

5NiO,  2CrO3+12H2O      As  above 
(Schmidt ) 

Nickel  chromate,  NiCr04. 

Not  attacked  by  boiling  H2O. 

Nearly  insol.  in  hot  dil  HNO3.  Slowly  sol. 
in  cone.  HN03  and  aqua  regia. 

Somewhat  sol.  m  NH3-}-Aq.  (Briggs.  Z. 
anorg.  1909,  63.  326.) 

Nickel  ^chromate,  2NiCr207-i-3HoO. 

Slowly  sol.  in  cold,  rapidly  sol.  m  hot  H20. 

Deliquescent.  CBnggs,  Z.  anorg.  1907.  56. 
246.; 

Nickel  potassium  chromate,  NiCr04,  K2CrO4 
+2H20. 

Decomp.  by  H20.  TGroger,  Z  anorg.  1906, 
51.  353  ) 

+6H2O.  Efflorescent  (Bnggs,  Chem. 
Soc.  1904,  85.  678.) 

Nickel  rubidium  chromate,  NiRb(CrO4).>-}- 

6H2O. 

SI.  efflorescent  at  ord.  temp.  (Briggs, 
Chem.  Soc.  1904,  85.  678.) 

Nickel  chromate  ammonia,  NiCrO4,  6NH3-f 

4H2O. 

Decomp.  by  H20.  Quite  easily  sol.  in 
NEUOH+Aq  of  0.96  sp.  gr.  (Schmidt.)  In- 
sol. in  alcohol  or  ether. 

Potassium  chromate,  K2CrO4,  K2Cr207,  etc. 
System:  K20,  Cr03,  H20  at  0° 


100  g  of  the  sat   solu- 
tion contain 

Solid  phase 

K    K20 

g    CrOa 

31  18 

26  06 

0  54 

K2Cr04 

19  31 

4  27 

17  73 

5.50 

17  06 

11.77 

17  18 

11  91 

17.62 

18.71 

17.63 

18  72 

17.61 

18  91 

K2Cr04+K:2Cr207 

17.79 

19.10 

17.80 

19.10 

10  90 

11  93 

K3Cr207 

8.07 

8.93 

1  87 

3.13 

1.41 

3.00 

1  42 

3.01 

0  97 

3.94 

0.78 

22.38 

1  02 

38.83 

1  26 

40.10 

1.36 

40.41 

1  22 

41  70 

CHROM ATE,  P<  )TASSU*M 


'  '  ^'  'ist*    *'no     /»     *         /                 System   K2O,  CiOj,  H2O  at  30° 

1IHI  fr     r.t   flu    sat      solll 

uuk         L  *i         *        i        '                                                                        lw"  rout  run 
HX>K.  oi  the  s:it    -nlu-                                                         i 

Solid  phase 

tion  (ontuin             '                 .solid  ni'tiM                  '             f                    ~  " 

i!    tWo 

jr    K,<>           K  CrO,     '                                                     ! 

46  S 

0  94 

KOH,  2H2O 
K2Cr04 

1  2S         41  7r>                  KjGW):              ' 

I  40     i     42  10                         kl                    !     22  25 

3  06 

ik 

I  23         42  11                         "                    '      19  52 

6  99 

1  1 

1  33         42.11)                         kt                          IS  65 

13  72 

1.31         4228     -                    t4                          IS  60 

17.00 

<t 

1  38          42  48 

IS  70 

17  03 

a 

1.40         42.  OS          ^             ;\ 

19  12 

20  30 

*k 

19  35 

21  00 

K2Cr04+K2Cr207 

1.47     i     42  93           "            u 

15  04 

16  85 

j\  jC^O  7 

1.47         43  01)     ;               ^     4* 

U  77 

16  51 

It 

12.28 

14  57 

'' 

1  27     '     44  95     ! 

11  20 

13  11 

C( 

1  IS     ,     45  S4 

4  98 

10  48 

{' 

1   17     ,     tO.  84     •                    *' 

3  07 

19  34 

kt 

1.30          47  22        KsCrsOio+KaCriCia 

2  42 

28  21 

a 

1  30         47  31                        ' 

2  35 

33  77 

u 

1.40         47  67 

2  30 

36  78 

Lt 

1  24         4S  23     !             KsCrAo 

2  30 

40  41 

t. 

1  35     •     51  00     i                    '                            2  50 

44  50 

,K«>C/r*»O  7  ~|~±SL.2CrjO  in 

1  10         53.81     ,                    '                            2  25 

49  95 

K2Cr80]0+K2Cr4O13 

1.08         55  63 

1  35 

53  39 

K2Cr4Ols 

1.16         56  93                         * 

0  69 

62  81 

K  «Cr  40  j  3  +  Cr  0  j 

0.96         57  63 

62  52 

"  CrO3 

0*91         59  87 

(  Koppel  and  Blumenthal,  Z.  anors;.  1907,  53. 

0.81         60  16     j 

235.) 

0.70        61  76           K2Cr40134-CrO3 

0  62         61  77                       <l 
0  57         (>1  78 

System:  K2(),  CrO3,  H2O  at  60° 

0  67         61.86                       u 
61  51                    CrO3 

ftl     ^9                                   *4 

100  *r  of  the  sat    solu 
tion  contain 

Solid  phase 

.                                       OJ.      ffi 

01  55 

f»1      K.*                                             It 

g   K?O 

g    CrO3 

61  5/ 

c.  50  0 

32  98 
21  05 

0,53 
9.15 

KOH,  H20 
K2Cr04 

(Koppel  and  Blumenthal,  Z.  anorg.  1907,  53. 

1.45.) 

20  70 

8  99 

" 

20  25 

14  43 

<f 

20  32 

16  56 

<k 

System:  K2O,  CrOs,  H2O  at  20° 

20  67 
20  72 

21  94 
22  00 

" 

OA    AO 

23  49 

TV  »OrO  ,,  4-  K«Or*O  •, 

KM)  K.  of  the  «at  vJu- 

£t\J    vJO 

20  55 

23  74 

JtV2V»  1  v/4  T^-JtV2  vJ,  y*J  7 
j\  2v^r2C/  7 

tum  contain                          Sohd  phaso 

14  53 

20  82 

" 

g.  K»0         g  Cr03 

13.36 
10.01 

20  93 
21  24 

« 

u 

2.21          42  ,  92        KoCrsOr  -fK2Cr  jOm 

10.01 

21.24 

ft 

2  20         43.28                       *' 

8.39 

26  95 

" 

2  .  10         44  .  02                 K2CrgO  10 

7.65 

31  49 

" 

2  02         45.28                       "' 

7  5d 

32  92 

{t 

2.01         46.24                       " 

6  86 

39.64 

tt 

2  .  00         48  .  46       KaCr^O  10  +K2Cr4Oi  3 

7.06 

49,84 

JEC2Cr207  +-KjCrsO  10 

1.94         48.62                K2Cr4Oi, 

6.51 

50.40 

JEx2CrsOio 

1,62         49.01                       " 

5.33 

52.70 

i 

0  62         62,80           KjCr4Ois'4"Gr08 

5,49 

52  79 

" 

5.06 

53.42 

ft 

(Koppel  and  Blumenthal,  Z.  anorg.  1907,  63. 

5.12 
5.30 

53.58 
53.70 

«    • 
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System:  K2O,  CrOj,  H2O  at  CO0—  -Continued 

100  pts.  H2O  dissolve  at— 

100  g   of  tho  sat    solu- 
tion contain 

Solid  phaso 

0°            10°          20°          30° 
58.90       00.92       (>2  94       <>4.9t5  ptb.  K8CrOi, 

#  KjO 

f:   OrCh 

40°          50°          60°          70= 

5.01 

54  09 

KoCrjOio+KjCriOis 

66.98       69.00       71.02       73.04  pts.  K2CrO4, 

4.06 

54.73 

K2CrA., 

3  29 

54  91 

80°          90°         100° 

2  95 

55  43 

1 

75.06       77.08       79.10                pts.  K2Cr04. 

3  01 

56  41 

« 

2  50 

58  05 

* 

(Alluard,  C.  R.  59.  500.) 

2  31 

58  69 

1 

2.00 

60  69 

k 

2  05 

61  25 

100  pts.  H2O  dissolve  at  — 

1  70 

61  27 

0°        10°      27.37°      42.1° 

1  79 
1  57 

61  29 
62  57 

t 

61.5     62.1       66.3       70.3  pts.  K2CrO4, 

1  27 

65.77 

KoCr  O    -j-OrOi 

• 

65*12 

CrOs     . 

63.6°       93.6°       106.1° 
74.9        79.7          81  8  pts.  K2CrO4. 

(Koppel  and  Blunienthal,  Z.  anorg.  1907,  53. 
240.) 

System-  K2O,  Cr03,  H2O  at  the 
cryonydric  pt. 


Cryohy 
tine  pt 

100  i?  of  the  &olu 
tion  contain 

Solid  phase 

g  KjO 

g  CrO3 

-11.5°    17  IS 
—30.0°      1  18 
—39.0°     0  79 

18  11 
42  51 
45  69 

K2Cr04-hK2Cr207 
K2Cr207+K2Cr3010 
K2Cr3Oio+K2Cr4Oi3 

(Koppel  and  Blumenthal,  Z.  anorg.  1907.  53. 
263-5.) 

B.-pt.  of  solutions  of  CrO3+  K20-fAq 

B-pt 

100  K  of  the  solu- 
tion contain 

Solid  phase 

g   KjO 

g.  CrO 

109° 
105.8 
106  8 
104.8 
114.0 
127.0 

30  01 
23  8 
24  3 
16  4 
16.8 

11.92 
25  3 
30.5 
35  6 
59  2 
71  2 

K2Cr04 
tt 

K2CrO4-fK2Cr2O7 
K2Cr207 
K2Cr2O7+K2Cr3Oio 
CrOs 

(Koppel  and  Blumenthal,  Z.  anorg.  1907,  53. 
255.) 

Potassium  chromate,  K2CrO4. 
Easily  sol.  in  H2O. 

Sol  m  2  pts  HiO  at  18.75°     (Abl  ) 

100  pts  HaO  at  15°  dissolve  43.857  pts.  KsCrCU  and 
solution  has  sp.  gr.  of  1.3032.  (Michel  and  Krafft,  A. 
ch  (3)  41.  478.) 

1  pt.  dissolves  in  2.07  pts.  H20  at  15.5°. 
(Thomson.) 

1  pt.  dissolves  in  1.75  pts.  H2O  at  17.5°, 
and  in  1.67  pts.  H*0  at  100°.  (Moser.) 


(NordenskjSld   and   Lindstrom,   Pogg,   136. 
314.) 


100  pts.  K2CrO4-i~Aq  sat.  at  10-12°  con- 
tain 37.14  pts.  salt.  (v.  Hauer,  J.  pr.  103, 
114.) 

100  pts.  H2O  at  19.5°  dissolve  62.3  pts. 
K2Cr04,  and  solution  has  sp.  gr.  of  1.3787. 
(Schiff,  A.  109,  326.) 


Sat.  K2Cr04-hAq  contains  at — 
34°        53°        79° 
39.7       40.3       41 8%  K2Cr04. 


96° 
42.6 


120° 
44.0 


157° 

45.4%  K2CrO4 


(fitard,  A.  ch  1894,  (7)  2.  550.) 

100  cc.  sat.  K2Cr04-j-Aq.  contain  53  g. 
K2Cr04  at  18°.  (Kohlrauseh,  B.  A.  B,  1897. 
90.) 

100  pts.  H20  dissolve  64.91  pts.  K2Cr04 
at  30°.  or  100  g.  of  solution  contain  39.36  g. 
K2Cr04  (Schreinemakers,  Chem.  Weekbl. 
1905,1.837.) 

100  g.  H20  dissolve: 

54.57  g.  K2Cr04  at  - 11.37°  (cryohydric  pt.) 
57.11  g.      "          "        0° 
65.13  g.      "         "      30° 
74.60  g.      "          "      60° 
88.80  g,      "         "  105.8°  (b-pt.  of  sab.  sol.) 

(Koppel,  Z.  anorg.  1907,  53.  262.) 

64.62  g.  KaCrO4  are  sol.  in  100  g.  H20  at 
25°.  (Amadori,  Real.  Afct.  Line.  1912,  (5)  21, 
I.  667.) 


CHROMATE,  POTASSIUM 


Sp  gr  of  KaCrO4+Aq  at  19.5°. 

Insol  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

'  j» 

5 

x 

100  g   sat.  solution  m  glycol  at  15.4    con- 

*s 

^    t 

? 

**. 

tain  1.7  g  K>Cr04     (de  Comnck,  C.  C  1905, 

J     >     Sp  jrr 

^ 

.T  fir 

ftp   gr 

II.  183.) 

*     i 

*. 

Insol     in    b'enzomtnlc       (Naumann,    B. 

* 

* 

• 

1914,  47.  1370.) 

1 
2 

1  OOSO 
1  0161 

ir> 

10 

1  1287  j 
1  1380 

28 
29 

1  2592 
1  2700 

Insol.  in  methvl  acetate.     (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.     (Naumann, 

3 

4 
5 
0 

7 

1  0243 
1  0325 
1  0408 
1  0492 
1  0570 

17 
18 
19 
20 
21 

1  1474 
1  1570 
1  1667 
1  1765 
1  1864 

30 
31 
32 
33 
34 

1  2SOS 
1  2921 
1  3035 
1  3151 
1  3268 

B    1904,  37.  3601.) 
Insol  in  acetone     (Naumann,  B  1904,  37. 
4329;  Eidmann,  C.  C  1899.  II,  1014.) 
+4HoO.   Easily  sol.  in  H2O  and  m  NH4OH 
4-Aq.    (Wesch,  Dissert.  1909.) 

8 

1  0663 

22 

1  1964 

35 

1  3386 

Potassium  cfechromate,  K2Cr2Q:. 

9 
10 
1] 

1  0750 
1  0837 
1  0925 

23 
24 
25 

1  2066 
1  2169 
1  2274 

36 
37 
38 

1  3505 
1  3625 
1  3746 

Sol.  in  H2O,  with  slight  absorption  of  heat. 
Less  sol  in  H20  than  K2Cr04. 

12 

1.1014 

26 

1  2379 

39 

1.3868 

Sol  m  9  6  pts  H£>  at  17  3°.      (Thompson  ) 
••       10            "      "  18  7°      (Moser.) 

13 

1  1104 

27 

1  2485 

40 

1  3991 

14 

1  1195 

100  pts.  H2O  at  15°  dissolve  9.126  pts. 

(  Kremers,  and  Schiff.  calculated  by  Gerlach, 
Z.  anal.  8.  288.) 

JKoCroOy,  and  solution  has  sp.  gr.     1  0618. 
(Michel  and  Krafft,  A.  ch.  (3)  41.  478.) 

i  dissolved  in  2  pts.  H20  has  sp.  gr., 
1.28;  3  pts,  121,  4  pts.,  1 18;  5  pts.,  1.15; 
G  pts.,  1.12;  7  pts.,  1.11;  8  pts  ,  1.10.  (Moser  ) 

Sp.gr  of  sat  solution  at  8°  =  1368.  t'An- 
thon,  1837.) 

Sp.  gr.  of  sat.  K2Cr04+Aq  containing 
24.26%  K2CrO4- 1.2335  at  18°/4°.  (\Slotte, 
W.  Ann.  1881,  14.  18  J 

Sp.  gr.  of  KjCrOi+Aq  at  25°. 


Concentration  of  K»CrO4  +Aq 

Sp  gr 

1-normal 

VL-       " 
V4-        " 

V*-     " 

1  0935 
1  0475 
1  0241 
1  0121 

(Wagner,  Z.  phys  Ch.  1890,  5.  36.) 

Sat.  KoCr04  +  Aq  boils  at  107°.    (Kremers.) 

Sat  K2CrO4-f-Aq  boils  at  104.2°  under  718 
nun  pressure.  (Alluard.) 

Freezing  point  of  sat.  K2CrO4-I-Aq  = 
-12.5°  (Riidorff.) 

By  dissolving  K2CrO4  in  2  pts.  H2O,  the 
temp,  is  lowered  10°.  (Moser.) 

100  pts.  sat.  solution  of  K2CrO4  and  K2S04 
contain  37.14  pts.  of  the  two  salts  at  10-12° 
(v.  Hauer,  J  pr.  103. 114.) 

Solubility  of  K2Cr04-f  K2S04  in  H2O  at  25°. 
(G.  per  100  g.  H20.) 


KsCrO4 

KsSO* 

KfiCrO* 

K2S04 

63.09 
61.39 
58.40 
51.81 
40.93 
27.36 

0  76 
1.17 
1.84 
2  36 
3  33 
4  82 

20  83 
14  65 
7  81 
4.36 
1  94 

5  75 
7.12 
8.98 
10.25 
10.86 

(Amadori,  Real.  Att.  Line.  1912,  (5)  21,  I. 
667.) 


100  pts.  H20  dissolve  pts.  K2Cr207.  A — ac- 
cording to  Alluard  (C.  R.  59.  500);  K  = 
according  to  Kremers  (Pogg.  92.  497). 


t° 

A 

K 

t° 

A 

X 

0 
10 
20 
30 
40 
50 

4  6 
7  4 
12.4 
18  4 
25  9 
35  0 

4  97 
8.5 
13  1 

29*1 

60 
70 
80 
90 
100 

45  0 
56  7 
68  6 
81  1 
94  1 

50  5 
73  0 
102  00 

Solubility   in   H20    at   high   temperatures. 
100  pts.  H20  dissolve  pts.  K2Cr207  at  t°. 


t° 

Pts   KaCnOv 

t° 

Pts  KsCraOT 

117 

128  3 

148 

200  6 

129 

153  8 

180 

262  7 

(Tilden  and  Shenstone,  Phil.  Trans.  1884. 23.) 
Solubility  of  K2Cr207  in  H2O  at  t°. 


t° 

%  KaCraOr 

t° 

%  K2Cr2OT 

-1 

4   1 

92 

42  8 

+1 

4  3 

97 

44,0 

6 

5  6 

104 

48.0 

7 

6  1 

120 

52  0 

12 

7  2 

130 

54  4 

15 

8  5 

150 

60  8 

20 

10.4 

157 

62.8 

29 

14  2 

178 

66  6 

36 

16.6 

215 

76  9 

57 

28.2 

291 

89  7 

61 

30.2 

312 

91.8 

65 

32.0 

360 

97.4 

70 

34  4 

.  .   . 

(Etard,  A.  ch.  1894,  (7)  2.  550.) 


CHROMATE,  POTASSIUM  YTTERBIUM,  BASIC 


26:5 


;.  K2Cr207  at 
barm.  J.  1901, 


100  g  H2O  dissolve  10.1 
15.5°.  (Greenish  and  Smith, 
66.  774.) 

100  pts.  H20  at  30°  dissolve  18.12  pts 
K2Cr207  (Schrememakers,  Chem.  Woekbl. 
1905  1.  837 ) 

100  g  H2O  dissolve 

4.50  g.  K2Cr2O7  at  -0  63°  (cryohydnc  pt.) 

4.64  g.        "        "0° 
18.13  g.        "        "     30° 
45.44  g.        "        ^     60° 
108.2  g.        "        "  104.8°  (b-pt  of  sat.  sol.) 
(Koppel,  Z  anorg  1907,53.263.) 

100  c.c.  sat  solution  contain  11.43  g. 
K2Cr207  at  20°.  (Sherrill  and  Eaton,  J.  Am. 
Chem.  Soc  1907,  29.  1643.) 

100  g.  sat.  K2Cr2O7  contain: 

5.52  g.  K2Cr207  at   481° 

15.17          "         "  30.10° 

17.77          "          "  35.33° 

(Le  Blanc  and  Schmandt,  Z.  phys.  Ch.  1911, 

77.  614  ) 

100  g.  sat.  K2Cr2O7+Aq.  at  35.03°  contains 
17.72  g.  K2Cr207.  (Le  Blanc,  Z.  phys,  Ch. 
1913,  86.  335.) 

KaCr jO;  -f-Aq  sat.  at  S°  has  sp.  gr  1  065  (Anthem, 
1837.) 

Sp.  gr.  of  K2Cr2O7+Aq  at  19.5°. 


%  KaCrsO? 

Sp  gr. 

%  KaCraO? 

Sp.  gr. 

1 

2 
3 

4 
5 

6 

7 
8 

1  007 
1  015 
1  022 
1  030 
1  037 
1  043 
1.050 
1.056 

9 
10 
11 
12 
13 
14 
15 

1  065 
1.073 
1.080 
1.085 
1.097 
1  102 
1  110 

(Kramers,  calculated  by  Gerlach,  Z.  anal.  8. 
288.) 

Sp.  gr  of  K2Cr2O7+Aq  containing  4.71% 
K2Cr207~  1.0325  at  ll°/4°;  containing  6  97% 
K2Cr207  =  1.0493  at  10.6° /4°.  (Slotte,  W. 
Ann  1881,14.18.) 

Sat.  K2Cr2O7+Aq  boils  at  104°  (Kremers); 
103.4°.  (Alluard). 

Insol.  in  alcohol. 

SI.  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol.  (Reinitzer,  Zeit.  angew. 
Ch.  1913,  26.  456.) 

100  g.  sat.  solution  in  glycol  contain  6  g. 
K2Cr207,  (de  Coninck,  Bull.  acad.  roy. 
BeJg.  1905,  257.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 


Insol    in  acetone  and  in  methylal.  (Eid- 
mann;  C.  C   1899.  II,  1014.) 


Potassium  tri chromate, ._ 

Easily  sol.  in  H20  and  alcohol.  (Bothe,  J. 
pr.  46.  184.) 

Not  deliquescent;   decomp.    by   H29   i11 
chromic  acid  and  K2CrjO7.  (Jager  and  Kruss, : 
B  22.2041.) 

Potassium  tefrachromate,  KoCnOu. 

VervT  deliquescent,  and  easily  sol.  in  H2O. 
fSchwarz,  Dmgl.  186.  31.) 

Not  deliquescent.  Decomp.  by  H2O. 
( Jager  and  Kruss,  B  22.  2042.) 

Potassium  samarium  chromate, 
K2Sm2(Cr04)4-f6H20. 

Precipitate.    'Cleve.) 

Insol.  in  ethyl  acetate.  <  Naumann,  B. 
1904,  37.  3601.) 

Potassium     sodium     chromate,     3K2Cr04, 

Na2CrO4. 

Sol.  in  H20,    (v.  Hauer,  J.  pr.  83.  359.) 
64  2  pts.  are  sol  in  100  pts  H20  at  14° 

fZehenter,  M.  1897,  18.  49.) 

Potassium  strontium  chromate,  K2Sr(CrO4)o. 
Ppt.  Decomp. -by  H20.    (Groger,  Z.  anorg. 
1907,  54.  187.) 

Decomp.  by  H2O.  Stable  in  contact  with 
solutions  containing: 

at  11.5°,  2.914  pts.  K2Cr04  per  100  pts.  H2O. 
at  27.5°,  4.123    "         "        "    "      "      " 
at    50°,  5.942    "         "        "    «      " 
at    76°,  7.920    "         v<        "    "      <k      " 
at  100°,  9.784    "          '•        "    "      "      ^ 
(Barre,  C.  R  1914, 158.  496.) 

Potassium    thallium    chromate,    K2Cr04, 
Tl2CrO4. 

(Lachaud  and  Lepierre,  Bull.  Soc.  (3)  6. 
232.) 

+2H20.  Rapidly  hydrolyzed  by  H20  un- 
less a  large  excess  of  the  CrO*  ion  is  present. 

Readily  sol.  in  dil.  mineral  acids. 

Difficulty  sol.  in  K2Cr207-r-Aq.  (Hawley, 
J.  Am.  Chem  Soc.  1907,  29. 304.) 


Potassium   uranyl   chromate, 

2(U02)Cr04-h6H20. 
Decomp.  by  boiling  with  H20.    Sol.  in 
acidified  HaO.    (Formanek,  A.  267. 103.) 

arSf^^ 

+7H  6;^d  K2004,  SCUOJOrO^+lW- 
Precipitates.    (Wiesner,  C.  C.  1882.  777.) 

Potassium  ytterbium  chromate,  basic, 
2KYb(Cr04)2+Yb(OH)8+15HHaO. 

Ppt.    (Cleve,  Z.  anorg.  1902,  32. 151.) 


CHKOMVTK,  POTASSIUM  YTTRIUM 


Potassium  yttrium  chromate,   K«Ci^i» 

Ppt     'Clove) 

Potassium  zinc  chromate,  basic,  K2O,  f>ZnO, 
4CrOj+6H«0,    or    Iv>(),    4ZnO,    3CrO3 
.  -f  3H20. 
Slightly  sol.  in  <;old,  dccomp  by  hot  H2O 
<  VVbhlcr  ) 
K2O,  42n<X  3CrO3H-3H20.  Insol.  in  cold, 
clecomp.  bv  hot  H20.    (Groger,   M.    1904, 
25.520,) 

Solubility  m  H2O  at  t°. 

t° 

%  RbjCrO, 

0 
10  3 
20 
30 
40 
50 
60  4 

36  65 
38  27 
40  22 
42  42 
44  11 
46  13 
47  44 
48  90 

yn    I.       •     _       »1.^«^.  An/4  TTiliTM^r*    ^"IliaTn     VvA^Trril 

Potassium    zinc    chromate, 

2H20. 

Ppt.  Dccomp.  by  H2O  (Groger,  Z. 
anorg.  1907,  54.  189.) 

Potassium    dzchromate    chloride    mercuric 

chloride,  K2Cr207,2KCl,4HgCl2-f-2H20. 

Solution  in   H2O    sat.  at   20.5°  contains 

f>.78%  salt      Salt  is  much  more  sol.  in  hot 

H20.'    (StrOmholm,  Z.  anorg.  1912,  75.  278.) 

Potassium  chromate  iodate. 
Sec  Chromoiodate,  potassium. 

Potassium  chromate  magnesium  sulphate, 

K2Cr04,  MgS04+9H20 
Sol.  in  H20.    (fitatd,  C.  K.  85,  443.) 

Potassium     chromate     mercuric     chloride, 

K2Cr04,  2HgCl2. 

Easily  sol.  m  H20.  Sol.  in  dil.  HCl+Aq. 
( Darby.) 

Potassium  f/ichromate  mercuric  chloride, 
KoCrsOv,  HgCi2. 

Ether  or  absolute  alcohol  dissolves  out 
HgCl2.  (Millon,  A.  ch.  (3)  18. 388.) 

Can  be  crystallized  from  H20.  (Jager  and 
Ivruss,  B.  22.  2046.) 

Potassium  chromate  mercuric  cyanide, 
2KaCr04,  3Hg(CN)2. 

Easily  sol   in  H^O. 
+H20     (Dexter.) 

Formula  is  KoCrO*,  2Hg(CN)2.  (Clarke 
and  Sterne,  Am.  Ch.  J.  3.  352.) 

Potassium    bichromate    mercuric    cyanide, 

K2Cr207,  Hg(CN)a+2HjQ. 
Sol.  in  H20.    (Wyrouboff,  J.  B.  1880.  309.) 

Potassium  chromate  phosphate. 
See   Phosphochromate,   potassium. 

Potassium    chromate    sulphate,    K2CrO4j 

6K2S04. 
Easily  sol.  in  H2O.    (Boutron-Chalard.) 

Potassium  chromate  tellurate. 
See  Chromotellurate,  potassium. 

Rubidium  chromate,  Kb2CrO4. 
Sol.  in  H20.    (Piccard,  J.  pr.  86.  455.) 


, 
1906,  3,  157.) 


Rubidium  rfichromate, 

Sol.  in  H2O.     (Grandeau,  A.  ch.  (3)  67 

7  ) 

"Very  si  sol  in  H20;  5%  at  10°,  8%  at 
26°,  35%  at  60°  (Wyrouboff,  Bull  Soc. 
Mm.  1881,  4.  129.)  „,  ^  ^ 

100  pts.  H20  dissolve  10.46  pts.  Bb2Cr207 
at  30°.  The  solution  contains  947%  salt. 
(Schreinemakers  and  Filippo,  Chem  Weekbl 
1906,  3.  157  ) 

Two  forms  of  crystals.  Figures  denote  pts 
salt  per  100  pts.  H20. 

t°  14°      26°      43° 

Monoclmic  form   4.45    800    16.52 

Triclmic  f  orm       4.40    791    16.57 

(Wyrouboff,  Bull.  Soc.  1908,  (4)  3.  7.) 

Solubility  of  monoclinic  and  trichnic  forms. 


Pts   of  salt  in 

Pts   of  salt  in 

100  pts   HaO 

100  pts   HaO 

Temp 

Mono- 

Tn- 

Mono- 

Tn- 

climc 

chnic 

clmic 

chmc 

18° 

5  42 

4  96 

40° 

13  22 

12  90 

24° 

6  94 

6  55 

50° 

18  94 

18  77 

30° 

9  08 

8.70 

60C 

28  1 

27.3 

(Stortenbeker,  C.  C.  1907,  II,  1588  ) 

Rubidium  ^chromate  chloride  mercuric 
chloride,  E^C^Or,  2Rb01,  4HgCl2+ 
2H20. 

Sol.  in  H20. 

Solution  sat.  at  20.5°  contains  5.35%  salt. 
(Strbmhohn,  Z.  anorg.  1912,  75. 284.) 

Silver  (argentous)  chromate,  Ag^CrO*, 
Sol.  in.  dil.  acids.     (Wohler  and  Rauten- 


very  doubtful. 
Silver  chromate,  Ag2Cr04. 

Absolutely  insol.  in  H20.  Sol.  in  acids, 
ammonia,  and  alkali  chromates-f-Aq.  (War- 
ington,  A.  27.  12.) 

Appreciably  sol.  in  cold,  and  still  more  in 
hotH20.  (Meineke,A.261.341.) 

100  com.  H20  dissolve  0.064  grain  Ag2Crp4 
at  100°;  100  ccm.  H20  containing  50  grains 


CHROMATE,  SODIUM,  BASIC 


oi  the  following  salts  dissolve  the  given  aints 
of  Ag2Cr04  at  100°:  NaNO3,  0064  grain; 
KN03,  0192  gram;  NHjNOa,  0.320  gram, 
Mg(N03)2,  0  256  grain.  (Caipenter  J  vS  C. 
I  5.  286 ) 

According  to  electrical  conductivity  of 
Ag2Cr04+Aq,  1  1  H2O  dissolves  28  nig. 
Ag2CrO4  at  18°  (Kohlrausch  and  Rose,  Z. 
phys  Ch  12.  241.) 

1  1  H20  dissolves  25  mg.  Ag2Cr04  at  18°. 
(Kohlrausch,  Z.  phys,  Ch.  1904,  50.  356.) 

25  mg.  are  contained  mil  of  sat  solution 
at  18°.    Solubility  increases  unusually  rapidl 
with  temp     (Kohlrausch,  Z.  phvs.  Ch   190J 
64.  168.) 

Sol.  in  26,378  pts  cold  H20  and  9116  pts. 
H20  at  100°  (Koninck  and  Nihoul,  Zeit. 
angew.  Ch.  1891,  5.  295.) 

1  1.  H2O  dissolves  12X10-4  gram,  atoms 
of  silver  at  25°  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

1  1.  H20  dissolves  0  029  g.  Ag2Cr04  at  25C 
(Schafer,  Z  anorg.  1905,  45.  310 ) 

1  1.  H2O  dissolves  0.0256  g.  Ag->Cr04  at 
18°;  0.0341  g  at  27° ;  0.0534  g.  at  50°  ( Whitby 
Z.  anorg.  1910,  67. 108  ) 

Sol.  in  hot  NH4OH+Aq  of  sp  gr  094 
(15.63%  NH3);  si  sol  in  cold  NH4OH-l-Aq 
of  sp.  gr.  0.91  ('2499%  NH3).  (Margosches, 
Z  anorg.  1904,  41.  73.) 


Insol.  m  liquid  NHj.  (Gore,  Am.  Ch  J 
1898,  20. 829.) 

1  L  65 %  alcohol  dissolves  0.0129  g.  Ag2CrOi 
at  ord.  temp.  (Guerini,  Dissert  1912  j 

Insol  m  HoO  containing  acetic  acid  in 
presence  of  large  excess  of  AgNO^.  (Gooch 
and  Weed,  Am.  J.  Sei.  1908,  (4)  26. 85.) 

Practically  insol.  in  glacial  acetic  acid 
but  somewhat  sol.  in  dil.  acetic  acid.  It  be- 
haves in  a  similar  manner  toward  propionic, 
lactic  and  other  organic  acids.  The  red  modi- 
fication is  more  sol.  than  the  greenish-black 
(Margosches,  Z.  anorg.  1906,  51.  233.) 

Silver  ^chromate,  Ag2Cr2O7. 

SI.  sol.  in  HoO.  Easily  sol.  in  HNO8,  or 
NH4OH + Aq.  ( Warington  ) 

Decomp.  by  boiling  with  HjO  into  CrO3 
and  Ag2Cr04.  (Jager  and  Kruss,  B.  22. 
2050.) 

Decornp.  by  cold  HoO.  (Autenrieth,  B. 
1902,  35.  2061.) 

1  pt.  is  sol  in  12,000  pts.  H20  at  15°. 
(Mayer,  B.  1903,  36. 1741.) 

Solubility  in  H20  at  250=7.3X10~3  atoms 
Ag  per  1.  Decomp.  by  HNOs-j-Aq  fless  than 
0  06  N)  with  separation  of  Ag3Cr04.  (Sherrili 
and  Russ,  J  Am.  Chern  Soc  1907,  29.  1674 ) 

Solubility  of  Ag3CrO7  in  HNO3-j-Aq  at  25° 


Solubility  of  Ag,Cr04  m  NH4OH+Aq  at  25° 

Mols  HNO,  per  1, 

Milhat 

per  1 

Solid  Phaso 

Mols   NH4OH  por  1 

Mols   X10»  Ag2CrO4perl 

Cr 

Ag 

0.01 

2  004 

0 

32  20 

5  390 

Ag2Cr04+ 

0  02 

4,169 

Ag2Cr07 

0.04 

8.595 

0.01 

25  06 

6  131 

' 

0.08 

17  58 

0  02 

20  21 

7.148 

c 

0  04 

13  59 

9  529 

c 

CSherrill  and  Russ,  J 

.  Am.  Chem.  Soc.  1907, 

0.06 

11  10 

11  10 

Ag^CroOr 

29. 

1662.) 

0  08 

11  10 

11,10 

' 

SI.  sol.  in  very  cone.  K2CrO4+Aq.    Prac- 

OOS-h01AgN03 

6  624 

* 

tically  insol.  in  AgN034-Aq.    (Margosches.) 

(Sherrili  and  Russ,  J  Am 

.  Chem. 

Soc.  1907, 

Solubility  of  Ag2Cr04  in  HNO3+Aq  at  25°- 

29.  1664 

) 

Mols 

Milhat  perl. 

Silver  uranyl  chromate,  2Ag2CrO4; 

U02Cr04. 

HNOs 
perl 

Cr 

Ag 

Solid  Phase 

Ppt.    (Formanek,  A.  257.  110.) 

0.01 
0  01*5 

3  157 
3  730 

6  315 

Ag2Cr04 

Silver  chromate  ammonia,  Ag^CrO*,  4NH3. 
Deeomp.  by  H2O.     Sol.  in  warm  cone. 

v    V/JLw 

0.02 

v  •  i  tj\j 
4  177 

8  356 

t 

NH4OH-f  Aq.    (Mitscherlich,  Pogg.  12.  141.) 

0  0^5 

4  567 

e 

\f  .  \J£nJ 

0  03 

TC  .  tlUf 

5.200 

e 

Silver    dt'chromate    mercuric    cyanide, 

0.04 

5!  803 

11.62 

e 

Ag2Cr207,  Hg(CN)2. 

0  05 

6,380 

i 

Sol.  in  cold  H2O;  very  sol.  in  hot  H2O 

0.06 

6  833 

< 

without  decomp. 

(Kruss, 

Z.  anorg.  1895,  8. 

0  07 

7  333 

( 

456.) 

0.075 
0,08 

7.477 
7.^60 

14  85 
15  45 

<       +Ag2Cr207 
t              it 

Ag2Cr207,  2Hg(CN)2.   Scarcely  sol.  in  cold, 
more  readily  in  hot  H20  .   Sol.  in  hot  HNO?  + 

0.10 

5  647 

19  01 

t              {( 

Aq,  separating  on  cooling.     (Darby,  Chem. 

0  13 

4  293 

23  89 

t                           1C 

Soc.  1.  24.) 

0.14 

3  948 

25.63 

(                   it 

Sodium  chromate,  basic,  Na4CrOs+13H20. 

(Sherrili  and  Russ,  J.  Am,  Chem.  Soc.  1907, 

Sol.  without  decomp.  in  H2O. 

29. 

1663.) 

Sat.    solution 

at    30° 

contains    41.3% 

206 


CHKOMATE,  SODIUM 


Xa4CrOj.     (  SchreinomakH's,    Z    phys    Ch. 

+6H20 

1906,  65.  93.J 

Solubility  in  H2O  at  t°. 

Deliquescent. 

Mols  HiO  to 

Mols    anh\- 

Solubility  in  H.>O  at  t° 
t°    *                  0°             10°          20.5° 

t° 

%  Na_»CiOi 

1  mol  ctnh\  - 
drous  salt 

drous  salt  to 
lOOmols  H'.O 

'  c  Na4Cr03               33  87        35.58        38.05 

17  7 

43.65 

11  60 

8  62 

t*                    27,7C           35°            37° 

19  2 

44  12 

11.40 

8  77 

'iNaiCrO,               40.00        44.09        45.13 

21  2 

44  64 

11  16 

8  96 

(Mylius  and  Funk,  Gm  -K  3.  1,  1379.) 

23.2 

24  7 

45  27 
45  75 

10  88 
10  77 

9  19 
9  37 

Na4CrOa+Aq  sat   at  18°  contains  37.50% 

26  6 

46  28 

10  45 

9  57 

NujCrO-,,  and  has  sp.  gr.  =  1.446.     'Mylius 
and  Funk,  B   1900,  33.  36SS  ) 

(Salkowski,  B.  1901,  34.  1948.) 

Sodium  chromate,  Na2Cr04. 

100  ccm.  of  solution  sat  at  18°  contain 
54  g  Na*CrOi.  (Kohlrausch,  B.  A  B  1897. 
90.) 

Solubility  in  HSO  at  t°. 


t° 

%  XaaCrCU 

Solubility  m  H2O  at  t° 

70 
80 

'     100 

55  15 
55.53 
55  74 

t° 

%Na2CrO4 

0 
10 
18  5 
19  5 
21 

24.04 
33  41 
41.65 

44  78 
47  40 

(Mylius  and  Funk,  Gm.-K,  3.  1,  1379.) 

Na2Cr04-j-Aq  sat.  at  18°  contains  40.10% 
Xa2Cr04,  and  has  sp.  gr.  =  1432.     (Mylius 

(Mylius  and  Funk,  Gm.-K.  3.  1,  1379.) 

, 

and  Funk,  B.  1900,  33.  3686  ) 
See  also  +4,  6,  and  10H20 
Sp.  gr.  of  Na3Cr04+Aq  at  t°/4°. 

t°  17.4°          17.1°         20.7° 

%Na2Cr04          5.76  10.62         1481 

Sp.  gr.  1.0576        1.1125        1  1644 

(Slotte,  W  Ann.  1881,  14.  18.) 

H-4H20.  Sat.  solution  at  30°  contains 
46.62%  Na2Cr04.  (Schreinemakers,  Z  phys. 
Ch.  1906,  65.  93.) 


+10H20.  Deliquescent.  (Kopp,  A.  42. 
99.)  Easily  sol.  in  H2O  Melts  in  crystal 
H2O  at  23°.  (Berthelot.) 

Sp.  gr  of  solution  sat.  at  18°  =  1.409,  and 
contains  38,1%  Na2Cr04.  (Mylius  and  Funk, 
B  1897,  30.  1718.) 


Sp.  gr.  of  solution  at  18°  containing  40.1% 
Na2Cr04  =  1432.  (Mylius,  B.  1900,  33. 
3688.) 

SI.  sol.  in  alcohol     (Moser.) 

100  g.  absolute  methyl  alcohol  dissolve 
0.345  g.  Na2Cr04  at  25°.  (de  Bruyn,  Z.  phys. 
Ch.  10.  783). 

Insol.  in  acetone.  (Naumann,  B  1904,  37. 
4329) 

Sodium  cfochromate,  Na2Cr20: 
More  sol  in  H2O  than  Na2Cr04 


Solubility  in  H20  at  t°. 

t° 

^NaaCrO* 

t° 

%Na2CrO* 

t° 

%Na2Cr207 

25.6 
31  5 
36 
40 
45 

46  08 

47.05 
47  98 
48.97 
50,20 

49  5 
54  5 
59  5 
65 

50  93 
52  28 
53  39 
55  23 

93° 
98° 

81.19 
81.25 

(Mylius  and  Funk,  Gm.-K.  3.  1,  1380.) 

Sp.  gr.  of  aqueous  solution  containing  — 
1        5       10      15      20    25%Na2Cr207, 
1.007  1.035  1.071  1.105  1.141  1.171 

30        35        40        45        50  %  Na2Cr2O7. 
1.208  1.245   1.280   1.313    1.343 
(Stanley,  C.  N.  64.  194.) 

Sp.  gr.  of  sat.  solution  containing  63.92% 
Na2Cr207  at  18°  =  1.745.    (Mylius  and  Funk, 
B.  1900,  33.  3688.) 
SI.  sol.  in  liquid  NHS.    (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

(Mylius  and  Funk,  Gm.-K.  3.  1,  1379.) 
Solubility  in  H20  at  t°. 

t° 

%Na*CrC>4     1 

lols  HsO  to 
mol  anhy- 
drous salt 

Mols  anhy- 
drous salt  to 
lOOmols  HaO 

28  9 
29.7 
31.2 

46  47 
46  54 
47  08 

10.37 
10  34 
10  12 

9  64 

9  67 
9  88 

(Salkowski,  B. 

1901,  34.  1948.) 

CHROMATE,  THALLOUS 


207 


Sol   in  acetone     (Naumann,  B    1904,  37. 
4328.) 

+2H2O     Deliquescent. 

100  pts  H2O  dissolve  at — 
0°       15°     30°     80°     100°    139° 
107.2  109  2  116  6  142  8  162  8  209  7  pts  salt 

(Stanley,  C  N  54.  194  ) 
Solubility  in  H20  at  t° 


t° 

%  NajCraO? 

0 
17 
34.5 
52 
72 
81 

61  98 
63  82 
67  36 
71  76 
76  90 
79  80 

(Mylms  and  Funk,  Gm  -K  3.  I,  1380  ) 

100  g.  H20  at  30°  dissolve  197.6  g  Na2Cr207, 
or  sat  solution  at  30°  contains  664% 
Na2Cr207  (Schreinemakers,  Z.  phys.  Ch. 
1906,  55.  97.) 

100  ccm.  of  a  solution  of  sodium  dichro- 
mate  in  alcohol  contain  5.133  g  Na2Cr207+ 
2H20  at  19.4°  The  solution  decomp  rapidly 
(Reimtzer,  Zeit.  angew.  Ch  1913,  26.  456  ) 

The  composition  of  the  hydrates  formed  by 
Na2Cr207  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr=pt.  produced  by  Na2Cr2(>7  and  of  the 
conductivity  and  sp.  gr.  of  Na2Cr207+Aq, 
(Jones,  Am.  ch.  J.  1905,  34.  317.) 

Sodium  irichromate,  NaCr3Oi0 

Deliquescent.  Very  sol.  in  H20.  (Stanley, 
C,  N  54.  194.) 

-{-HaO.  Sat.  solution  at  30°  contains 
80%  Na2CrsOio.  (Schreinemakers,  Z.  phys. 
Ch.  1906,  55.  94.) 

Solubility  in  H20  at  t°. 

t°  0°         15°        55°       99° 

%Na2CrsOio        80.03    80.44    82.68    85.78 
(Myhus  and  Funk,  Gm.-K.  3.  1,  1380  ) 

Sp.  gr.  of  sat.  solution  containing  806% 
NaaCrsOio  at  18°  =2.059.  (Mylius  and  Funk, 
B.  1900,  33.  3688.) 

Sodium  tefrachromate,  Na2Cr4Oi3+4H2O. 

Solubility  in  H2O  at  t°. 

t°  0°  16°  22° 

%Na2Cr4018        72.19         74.19         76.01 
(Mylius  and  Funk,  Gm.-K.  3.  1,  1380.) 

Deliquescent. 

Sat.  solution  at  18°  contains  74.6% 
Na2Cr4Oi3  and  has  sp.  gr.  =  1.926  (Mylius 


and  Funk,  B.  1900,  33.  3688.) 


s  sp. 
,  33. 


Sodium  uranyl  chromate,  Na2CrO  i, 
2(UOs;Cr04+10HaO. 

Easily  sol.  m  H->O.  'Formanok,  A  257. 
108) 

100  pts  of  the  solution  in  HjO  contain 
52  52  pts  of  the  anhydrous  salt  at  20°  ( Rim- 
bach,  B  1904,  37.  482.) 

Sodium  chromate  silicate,  Na2O.  Cr20,i, 
2SiOs+14HaO. 

Not  decomp.  by  HCl+Aq  i  Singer,  Dis- 
sert 1910.) 

2Na2O,  3Cr2O3t  6Si02.  Not  decomp.  by 
boiling  cone  acids  except  HF.  (Woyberg, 
C  B  Miner,  1908.  519.) 

5Na20,  2Cr2O5,  llSiO,      (Weyberg.) 

3Na2O,  2Cr2O3,  9.5SiO2.     (Weyberg.) 

Strontium  chromate,  SrCiO4 

Somewhat  sol  in  H2O.  Sol.  in  840  pts. 
H2O  (Meschezerski,  Z  anal.  21.  399);  sol.  in 
831  8  pts.  H2O  at  15°  (Fresemus,  Z.  anal.  29. 
419) 

100  cc  H20  dissolve  04651%  at  10°; 
1  %  at  20°;  2.417%  at  50°;  3  %  at  100°.  (Rei- 
chard,  Ch.  Z.  1903,  27.  877.) 

Easily  sol.  in  HC1,  HN03,  or  H2CrO4-{-Aq. 

Sol.  in  512  pts.  0.5%  NH4Cl+Aq  at  15°. 
-  Sol.  in  63.7  pts.  1%  HC2H302+Aq  at  15°. 

Sol.  in  348  8  pts.  solution  containing  0.75%. 
NH4C2H302,  4  drops  HC2H302,  and  6  drops 
(NH4)aCrO4+Aq.  (Fresenius.) 

100  ccm  NH4Cl-hAq  sat.  at  bpt  dissolve 
1  g.  SrCr04.  (Dumesnil,  A.  ch.  1900,  (7)  20. 
125.) 

50  ccm.  alcohol  (29%)  dissolve  0.0066  g. 
SrCrO4. 

50  ccm.  alcohol  (53%)  dissolve  0.001  g. 
SrCrO4  (Fresenius,  Z.  anal.  30. 672.) 

Strontium  dtchromate,  SrCr207. 
Easily  sol.  in  H2O. 

Strontium  frichromate,  SrCrsOio-f  3H2O. 

Very  deliquescent,  and  sol.  in  H20.  (Preis 
and  Raymann,  B.  13.  340.) 

Strontium   chromate   mercuric    hydrogen 
chloride,  SrCrO4;  2HgCl2,  HC1. 

According  to  Stromholm  is  SrCh,  SrCr207, 
4HgCl2+H2O. 

Recryst  from  H20.  (Imbert  and  Belugon, 
Bull.  Soc.,  1897,  (3)  17.  471.) 

2SrCrO4,  6HgCl2,  HCL  (Imbert  and  Belu- 
gon) 

Thallous  chromate,  TlCr04. 

100  pts.  H20  dissolve  0.03  pt.  at  60°. 
(Rupp  and  Zimmer,  Z.  anorg.  1902,  33.  157.) 

Ppt.  Insol.  in  cold  moderately  cone, 
HC2H3Q2+Aq,  or  in  very  dil.  HN03+Acir 
and  very  si.  sol.  on  boiling  therewith.  Dil. 
NU4OH,  and  Na2CO8-f-Aq  have  the  same 
action.  Attacked  by  very  dil.  HCl+Aq 
Sol.  in  hot  cone.  HCl+Aq.  Decomp.  by  dil. 
H2S04-l-Aq.  (Carstanjen.) 


CHROMATE,  THALLOUS 


1  1.  KOH-rAq  (  112  g.  perl  )  dissolves  about 
o  5  a;  TljjCrOj  on  boiling,  which  separates  out 
on  cooling 

Boiling  cone.  KOH+Aq  (Mrr  KOH)  dis- 
Nolves  IS  g  TlaOrOt  per  litre.  fLepierre  and 
LachaucI,  C1  R.  113.  1%  ) 


Thallous  ^chromate, 

Insol.  in  HjjO,  etc     Has  the  same  proper- 
ties as  TlsCrOt 


Thallous  f/vchromate, 

Sol.  in  2«S  14  pts.  HjO  tit  lo°,  and  438  7  pts 
iit  100°  /Orookes.) 

Thallic  chromate. 
Ppt. 

Thorium  chromate,  basic,  Th(OH)2CrOi 

Ppt.;  unstable  in  solution.  (Palmer,  Am 
Ch.  J.  1895,  17.  278.) 

Thorium  chromate,  Th(Cr04)2+H2O. 
Ppt.  Sol.  in  HC1  and  XH4Cl-f  Aq.    1  pt.  is 

.sol.  in  284  pts.  H20  at  22°.     (Palmer,  Am 

Ch.  J.  1895,  17.  375  and  278.) 

4-3H20.    Ppt     (Haber,  M.  1897,  18.  689.) 
+8H2(X      Insol.    in    H2O.      (Chydemus, 

Pogg.  119.  54.1 

Tin  (stannous)  chromate. 

Ppt.    Sol.  in  dil.  acids.     (Bcrzelms.J 

Tin  (stannic)  chromate. 

Ppt.    CLeykauf,  J.  pr.  19.  127.) 

Uranyl  chromate,   basic,  U03,  2(U02)CrO4 

+8H20. 

Ppt.    (Orioff,  Ch.  Z.  1907,  31.  375.) 
UT)3,  (UO,)Cr04+6H20.    (Orioff.) 

Uranyl  chromate,  (U02)CrO4-|-3H20. 

1  pt.  is  sol.  in  13.3  pts.  H20  at  15°,  slowly 
sol.  in  alcohol  to  give  a  solution  which  is  de- 
comp. on  boiling  (Orioff,  Ch.  Z.  1907,  31. 
375.) 

+11H2Q.  Very  sol.  in  H*O  (Formanek, 
A.  267.  108.) 

Yttrium  chromate. 

Deliquescent.  Easily  sol.  m  H2O.  (Ber- 
lin.) 

Zinc  chromate,  basic,  4ZnO,  Cr03+3H20. 

(Groger,  Z.  anorg  1911,  70.  135.) 

+5H20,  Insol.  in  K20;  sol.  in  hot  H2Cr04 
+Aq;  slowly  sol.  in  NH4OH-f  Aq.  (Ma- 
laguti  and  Sarzeau,  &.  ch.  (3)  9.  431.) 

3ZnO,  CrO.j-fBHaO.    (Gro'ger.) 

2ZnO.  CrO5+H2O.  (Briggs.  Z.  anorg. 
1907,  5&  254.)  ; 

+1^H20.  Ppt.  Insol  in  H2(X  Sol. 
in  hot  H2Cr04+Aq.  (Prussen  and  Phil- 
lipona,  A.  149.  92.) 


+  2H20.    Ppt     Not  wholly  msol.  m  H20. 
(Prussen  and  Philhpona  ) 
3ZnO,  2CrO«  -f  H2O     (Groger  ) 

Zinc  chromate,  ZnCrOi.  t 

Insol.  in  H2O;  very  sol.  in  acids;  decomp. 
by  boiling  with  H20.     (Schulze,  Z    anorg 


y 
1895, 


1895,  10.  154.) 

Insol.  m  liquid  NH3.  (Franklin,  Am.  Ch. 
J  1898,  20.  830.) 

Insol.  in  acetone  (Naumann,  B.  1904, 
37.  4329.) 

+H,O     (Groger,  Z.  anorg.  1911,  70.  135.) 

Zinc  dichromate,  ZnCr207+3H2O. 

Hygroscopic. 

Very  sol.  in  H20  and  si.  decomp  by  boiling. 
(Schulze,  Z  anorg.  1895,  10.  153.) 

Zinc  Znchromate,  ZnCr3Oi0H-3H20. 

Deliquescent:  very  sol.  in  H2O.  (Groger, 
Z.  anorg.  1910,  66.  10.) 

Zinc  chromate  ammonia,  ZnCrOj,  NH3-h 
H2O. 

Decomp.  by  H20.  (Grbger,  Z.  anorg. 
1908,68.417.) 

ZnCrO4,  4NH3-f  5H2O.  Decomp  by  H20. 
Sol.  in  NH4OH4-Aq.  Insol.  in  alcohol  and 
ether.  (Malaguti  and  Sarzeau,  A.  ch.  (3)  9. 
431.) 

-f  3H2O.  Efflorescent.  Decomp.  by  H20. 
Easily  sol.  in  dil.  acids  and  NEUOH-f-Aq. 
(Bieler.  A.  151.  223.) 

2ZnO,  3Cr08;  10NH3+10H2O.  Ppt. 
(Malaguti  and  Sarzeau.) 

Zinc  ^chromate  mercuric  cyanide.  ZnCr207, 

2Hg(CN)2+7H20. 

Very  sol.  in  H20.  Stable  in  aqueous  solu- 
tion at  100°.  (Kruss,  Z.  anorg  1895,  8. 
460) 

Perchromic  acid 
See  Perchromic  acid. 

Chromicomolybdic  acid,  Cr203,  12Mo08 

+28H20. 

Slowly  sol.  in  H20.  (HaU,  J.  Am.  Chem. 
Soc.  1907,  29.  708.) 

Ammonium  chromicomolybdate,  3(NH4)2O, 
Cr20s,  12Mo03+20H20. 

Sol.  in  H20.  (Stnive,  J.  pr.  61.  457;  HaU. 
J.  Am.  Chem.  Soc.  1907,  29.  695.) 

+26H20.    (Marckwald,  Dissert,  1895.) 

Ammonium    barium    chromicomolybdate. 
(NH4)20,     22BaO,     Cr208,     12MoO«+ 
20H20. 
THall,  J.  Am.  Chem.  Soc.  1907,  29,  707.) 


CHROMIUM 


Barium   chromicomolybdate,   4BaO,  , 

12MoO,+15HsO;  4BaO,  Cr,03,  12MoO' 
+  18H20;     5BaO,     Cr,03j     12MoO>+ 


Sol.    in    cone.    HjSOj    uitliout     deconip 
(Kaiser,  A.  Suppl.  3.  170.J 


Ppts     (Hall,  J.  Am  Chem.  iSoc.  1907,  29. 
705.) 

Lead    chromicomolybdate,     4PbO,     Cr<>O 

12Mo03-h22H20,  and  4~24H2<1        "    " 

Ppts.    (Hall,  J.  Am.  Chem  Soc   1907,  29. 

706.) 

Mercurous       chromicoraolybdate 
Cr2O3,  12Mo03-hl6H2CX 

Ppt.      (Hall,    -J.   Am.    Chem,   ttoc     1907, 
29*  707,  J 


Potassium  chromicoxnolybdate,  K2O, 


Silver  chromicyanide,  A 

Insol.  m  all  solvents,  excepting  KCX+Aq 
(KaiaerJ 

Sol.  in  largo  excess  of  HCl-f-A([  SL  sol 
m  cold,  easily  sol.  in  hot  cone,  IIXOj.  Very 
sol.  in  crme  HytfOi  Insul  in  ]iot  or  cold 
acetic  acid  iCruser,  Dissert.  1896.^ 

Chromisulphocyanhydric  acid. 

H4Gr(SCN)6. 
Known  only  m  aqueous  solution. 

Ammonium    cliromistilphocyanid  e  « 


Sol.  in  HCI-fAq  with  evolution  of  Cl. 
(Bradbury,  2.  anorg.  1894,  7.  46.) 

3K2O}  Cr203,  12Mo03+20H>0.  Sol.  m 
38.51  pts.  H20  at  17°.  (Struve;  Hall.) 

+24H20.    (Hall)  '          ' 

4K20,  Cr2O3,  12MoG3+loH>O.  (Hall,  J 
Am.  Chem.  Soc.  1907,  29,  709,)" 

7JK20,  2Cr203j  24Mo03-j-32H2O.     CHall.) 


Cr2°3' 


Ppt. 

Sodium    chromicomolybdate, 
Cr208,  I2MoO3-J-21H20. 

Efflorescent.   Easily  sol  iaH20.    (Struve) 

Chromic  sulphuric  acid. 
See  Stdphochromic  acid. 

Chromicyanhydric  acid, 

H3Cr{CN)6(?). 
Insol.  in  H2O.    fKaiser,  A.  Suppl.  3.  163.) 

Ammonium  cfcronucyanide,  (NH4)sCr(CN)e 
Easily  sol.  in  H20.    TKaiser,  A.  Suppl.  3. 

ehromicyanide,  Cu3[Cr(CN)6]s. 
.  .  ,   Insol.  in  dil.  or  cone  acids,  except  on 
heating.    Insol.  in  NH4OH,  or  KOH-hAq. 
(Kaiser.) 

Lead    chromicyanide,    basic,    3Pb(CN)3. 
)3,  Pb(OH)2. 


. 

Ppt.    Sol.  in  HNO«,  NaOH+Aq;  or  Pb 
salts  -f-Aq,    (JCaiser.) 

Potassium  chromicyanide,   K8Cr(CN)6. 
Very  sol.  in  H20, 

100  pts.  cold  HijO  dissolve  30:9  pts.  salt 
Insol,  in  absolute  alcohol,  but  somewhat 

sol,  in  dil.  alcohol. 


Easily  bol.  in  H20.    (Rossleiv  A.  141. 185.) 

Barium  chromistilphocyaiude,  Ba3  [Cr  ( SCK  )(ll  ^ 
416H20. 

Deliquescent,  and  sol.  in  H2O,     fR.) 

Lead  chromisulplxocyanide,  Pbo[Cr(fcJCN)fil>, 

4PbO2H2-i-SH20. 

Insol.  in  H20,  but  decomp.  thereby  into— 
Pb>[Cr(SCN)5],,  4Pb02H,-f5HoO;    Insol. 

mH30. 

Potassium  chromisulphocyanide,  Kf,Cr(SCN)tl 
-f-4HaO 

Sol  in  0.72  pt.  HA  and  0.91  pt.  alcohol. 

Silver   chromisTilpliocyanide,   Ag6Cr(SCNJc. 
Insol,  m  H2O  or  cone  HN034-Aq.    Insol 
m  NH4OH  +Aq.    Sol.  in  KCN + Aq. 

Sodium  chromisulphocyanide,  N 


Deliquescent;  sol.  in  H20. 

Chromium, 

Two  modification^  —  (o)  Xot  attacked  bv 
H20.  Easily  sol.  in  cold  HCl+Aq.  SI.  sol 
m  dil.  H2S04H-Aq.  (Deville.)  Easily  sol 
in  a  hot  mixture  of  1  pt  H^SC^  and  20  pts, 
H20.  (Regnault,  A  ch.  62.  357.)  Easily 
sol  IB  warm  cone.  HsSO*.  (Gmelm.)  Very 
slowly  sol.  in  hot  HKOs-f-Aq.  (VauquelinO 
Insol.  in  dil.  or  cone.  HNOa-|-Aq.  (Deville.) 
Very  slowly  (Richter),  not  at  all  (Berzelius) 
sol.  in  hot  aqua  regia.  Easily  sol.  in  HF+Aq. 

(0)  Insol.  in  all  acids,  even  aqua  regia 
(Fremy);  probably  contains  Si, 

Pure  Cr  is  sol,  in  cone,  HaSO*,  HC1  and  diL 
HNOa;  sol,  in  HgCU-fAq. 

Insol.  in  fuming  HN08  and  aqua  regia. 
(Moissan,  C.  R.  1894.  119,  187.) 

Cr  prepared  by  aluminothermic  method 
is  sol.  in  haloid  acids  to  form  chromic  and 
chromous  salts,  even  in  absence  of  air. 
(Doring,  J.  pr.  1902,  (2)  66.  65;  1906,  (2)  73. 
393.) 

Cr    is  active  m  contact 


CHROMIUM  AMMONIA  COMPOUNDS 


with  HCl,  HBr,  HI,  HF,  H2S04, 
/  c.,  faol  in  cold  cone  or  ttarm  dil.  acids  is 
imu?tiv<>  in  contact  with  cone  HNOj, 
II>Cr,04,  HC103,  HOlOj,  H3PO,,  KOH, 
citric,  formic,  acetic  and  tartanc  acids 
Cause  attributed  to  a  different  electric  state 
(Hittorff,  Z.  phys.  Ch.  1898,  25.  729.) 

Chromium  ammonia,  compounds. 

See— 

Bromotetramine    chromium    compounds, 
BrCr(NH3)4X2. 

Bromopurpureochromium  compounds, 


Chlorotetramuie    chromium    compounds, 


Chloropurpureochromium  compounds, 
CICrfNHa)5Xa. 
Diamine  chromium  sulphocyanides, 

Cr(NHe)2(SCN)4M. 

Erythrochromium  compounds, 
tHO)Cr2(NH3)ioX2. 
lodopurpureochromiuni  compounds, 


lodotetramine   chromium    compounds, 


Luteochromium  compounds,  Cr(NHs)6X3. 
Rhodochromium  compounds, 
iHO)Cr»(NB,)ioXs. 
Rhodoscchromium  compounds, 


Roseochromium  compounds, 
Cr(NH3)s(OH2)X4. 

Xanthochromium  compounds, 
fFOf)Gr(NH,)iX». 

Chromium  arsenide,  CrAs. 

Insol  in  mineral  acids.  (Dieckmann,  Z. 
anorg.  1914,  86.  294.) 

Cr2Asa  Insol.  in  mineral  acids  {  Dieck- 
mann.) 

Chromium  azoimide,  CrN8. 

Pptd.  by  addition  of  alcohol  and  ether. 
Insol.  in  H20.    (Curtius,  J.  pr.  1900,  (2) 
61.  410.) 

Chromhtm  boride,  CrB. 

Insol.  in  HC1,  dil.  H2S04,  HF,  HF+HN03. 

SI.  sol.  in  HNOs  and  in  aqua  regia.  (Wede- 
kittd,  B.  1907,  40.  299.) 

Sol.  in  cold  dil.  or  cone.  HC1,  HF,  and 
H*S04.  (Jassonneix,  C.  R.  1906,  143.  1151.) 

Cr8B2.  Sol.  in  cone,  or  dil,  HF,  HCl, 
H2S04j  insol.  in  HNOS  or  alkaUs+Aq.  (Jas- 
sonneix.) 

Chromotis  bromide,  CrBr3 

Sol.  in  H20.  Not  deliquescent  in  dry  air. 
<Moissan,  C  B.  92.  1051J 


Chromic  bromide,  CrBrd. 

Anhydrous  Insol.  in  H2O;  but  dissolves 
at  once  in  presence  of  the  least  trace  of  CrBr2. 
(Bauck,  A  111.  382  ) 

-j-6H20.  Deliquescent.  Very  sol.  in  H2O. 
HaO  dissolves  more  than  2  pts.  crystals  at 
ord  temp  Very  sol.  in  alcohol.  Insol.  in 
ether.  (Recoura,  C.  R.  110.  1029.) 

Blue  modification.  Insol.  in  alcohol. 
(Recoura,  C.  R.  110. 1193.) 

Very  hygroscopic.     Easily  sol    in  alcohol 
and  acetone.    Insol   in  ether     (Werner,  A 
1902,  322.  343.)  ^  ^     « 

+SHoO.  Sol.  inH2O.  (Varenne,  C.  R.  93. 
727.) 

Chromium  molybdenyl  bromide, 
CrMo304Br4. 

Apparently  wholly  insol  in  dil.  acids. 
Sol.  in  hot  cone  HCl-f  Aq  with  decomp. 
Insol  in  M2CrO44-Aq.  (Atterberg.) 

-|-2H2O.  Apparently  wholly  insol.  in 
dil  acids. 

Sol.  in  hot  cone.  HCl+Aq  with  decomp. 

Insol.  in  M2CrO4 + Aq    (Atterberg  ) 

Chromic  rubidium  bromide,  CrBrs,  2RbBr 

+H20. 

Sol.  in  H20  with  decomp  (Werner,  A. 
1902,  322.  345.) 

Chromic  bromide  ammonia. 
See  Bromotetramine  chromium  bromide. 


Chromous  bromide  hydrazine, 

CrBr2,  2N2H4. 

Insol.  in  H20.  Sol.  in  acids.  Insol  in 
alcohol,  ether  and  similar  solvents.  (Traube, 
B.  1913,  46.  1507.) 

Chromium  carbide,  Cr4C. 
(Moissan,  C.  R.  1894, 119. 187.) 
OSC2.    Does  not  decomp.  H20  at  ordinary 

temp,  or  at  100°;  insol.  in  cone.  HCl,  HNOs 

and  aqua  regia;  sol,  in  dil.  HCl  (slowly) ;  insol. 

in  fused  KOH:  sol.  in  fused  IGXTOs.    (Moissan, 

Bull.  Soc.  1894,  (3)  117.  1016.) 

Chromium  iron  carbide,  3FesC,  2CrsC2. 

Decomp.  by  H20;  sol.  in  gaseous  hy- 
dracids;  insol.  in  HN08  and  aqua  regia.  (Wil- 
liams, C.  R.  1898,  127.  484.) 

Chromium  tungsten  carbide,  CW2,  3Cr8C2. 

Not  attacked  by  acids. 

Slowly  attacked  by  fused  KOH  or  alkali 
carbonates.  Rapidly  decoinp,  by  fused 
alkali  nitrates  or  KC108.  (Moissan,  C.  B. 
1903,  137.  294.) 

Chromous  chloride,  CrCl2. 

Deliquescent.  Very  sol.  in  HaO  with  evolu- 
tion of  much  heat.  (Moberg,  J.  pr.  29.  175.) 
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Practically  msol  in  ether.  Moderately 
sol.  in  absolute  alcohol,  methyl  alcohol,  and 
acetaldehyde  (Rohland.  Z.  anora-  1899,  21. 
39.') 

H-1KH20.    (Moissan,  A  ch.  (5)  25.  40.) 

-f2H20  (Knight  and  Rich,  Chem.  Soc 
1911,  99.  89.) 

+3H20.    (Knight  and  Rich.) 

Chromous  hydrogen  chloride,  SCrClo,  2HC1+ 
13H2O 

Decomp.  by  H2O.     (Recoura,  C.  R.  100, 

SI.  sol.  in  liquid  NHS.    (Gore,  Am.  Ch.  J 

1898,  20.  827.) 

Chromic  chloride,  CrCla. 

Anhydrous. — Peach-blossom-colored  modi- 
fication. Insol.  in  pure  H20  (Peligot),  but 
by  long  continued  boiling  of  the  finely  divided 
salt  with  H20,  traces  are  dissolved  with 
decomp.  Not  decomp.  by  boiling  cone. 
H2SO4,  or  other  acids,  even  aqua  regia. 

Easily  sol.  with  evolution  of  heat  in  H2O 
containing  only  ^40,000  pt.  CrCl2  (Peligot,  J. 
pr.  36. 150).  Also  sol.  in  presence  of  traces  of 
SnCl2  (5  mg.  SnCl2  cause  1  g.  CrCl3  to  dis- 
solve), FeCl2,  Cu2Cl2,  Na2S203,  and  other 
reducing  substances;  chlorides  without  re- 
ducing properties  have  no  effect.  (Pelouze,  A. 
ch.  (3)  14.  251).  TiCls  and  S02  have  similar 
solvent  action.  (Ebelmen.  A.  ch.  (3)  20, 390); 
also  Zn-fdil.  acids.  (Moberg.) 

Insol.  in  dil.  alkalies  -f-Aq;  very  slowly 
decomp.  by  boiling  cone,  alkalies  or  alkali 
carbonates +Aq.  (Fellenberg,  Pogg.  50.  76.) 

Difficulty  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.257.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899. 
II,  1014.) 

Practically  insol.  in  absolute  ethyl  alcohol, 
methyl  alcohol,  acetaldehyde  and  ether. 
(Rohland,  Z.  anorg.  1899,  21.  39.) 

Yellow.  SI.  sol.  in  benzonitrile.  (Nau- 
mann,  B.  1914,  47.  1369.) 

Violet  modification.  Very  sol.  in  H2O  to 
form  a  green  solution.  (Moberg,  J.  pr.  44. 
325.) 

The  violet  mod.  is  almost  insol.  in  H2O 
but  if  1/2o,ooo  pt.  chromous  chloride  is  present, 
it  is  readily  sol.  (Rohland,  Z  anorg.  1899,  21. 
39.) 

-f-4H2O.  SI.  deliquescent.  Very  sol.  in 
H20,  alcohol,  and  ethyl  acetate.  (Godeffroy, 
Bull.  Soc.  (2)  43.  229.) 

-f  6H2O.  Deliquescent.  SoL  in  H2O,  but 
probably  decomp.  to  CrOCl2. 

Practically  insol.  in  ether.  Moderately 
sol.  in  absolute  ethyl  alcohol,  methyl  alcohol 
and  acetaldehyde,  (Rohland,  2.  anorg. 

1899,  21.  39.) 
"Monochlorochromic  chloride"  is  sol.  in 

ether  and  fuming  HC1(1:1).     (Bjerrum,  B. 
1906,  39. 1599.) 


Time 

Total  Solu- 
bility in  <;, 

Composition  of  the 
sat  .solution 

c'c  violet  salt 

^l  sreen  salt 

^hr. 

58  36 

8  30 

91  70 

lAto. 

12  57 

87  43 

•  4hrs 

63  27 

24  80 

75  20 

Iday 

68  50 

37  64 

62  36 

2  days 

40  90 

59  10 

3    " 

68  95 

42  78 

57  22 

11    " 

42  84 

57  16 

13    " 

42  39 

57.61 

19    " 

68  58 

42  62 

57  38 

Green  modification. 

Solubility  in  H2O  at  25°. 
25  g.  green  CrCls+6H2O  and  10  g.  H20. 


(Olie,  Z.  anorg.  1906,  51.  55 ) 

Solubility  of  green  CrCl3+6H2O  in  H2O  at 
32°. 

10  g.  CrCl3+6H20  and  4  g.  H2O 


Timo 

Total 
solubility 
in% 

Composition  of  the 
dissolved  substance 

Solid 
phase 

%  violet 
salt 

%  green 
salt 

7' 

45' 
2h5' 
48h 
*  11  dys. 

63  69 
66  24 
69  53 
69  33 
70  81 

12.87 
21  43 
34  53 

45  27 
45  27 

87.13 

78  57 
65  47 
54  73 
54  73 

Almost 
all 
dis- 
solved 

*  First  8  days  at  35°. 

(Olie,  Z.  anorg.  1907,  53.  276.) 

Solubility  of  green  CrCl3+6H2O  in  H20  at 
35°. 

10  g.  CrCl3+6H20  and  3.3  g.  H20. 


Composition  of  the 

Time 

Total  solubil- 
ity ID.  % 

dissolved  substance 

%  violet  salt 

%  green  salt 

8' 

65.85 

16  47 

83.53 

38' 

66.74 

25  02 

74  98 

lh 

66  21 

25.45 

74.55 

2h10' 

68  90 

31.47 

68.53 

4h 

70.79 

36.28 

63.72 

23h 

71.34 

42.95 

57.05 

72h 

70.79 

42.88 

57.12 

(Olie,  L  c.) 

If  a  solution  saturated  with  the  green  hexa- 
hydrate  below  32°  is  cooled,  the  decahydrate 
separates  out;  if  the  solution  is  saturated 
above  32°,  both  tike  decahydrate  and  hexa- 
hydrate  separate  out  on  cooling.  (Olie,  L  c.) 
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in  ilj<)  at  25° 


25  g  violet  CrClj+6H20  tmd  10  coin  of  a 
o',c  solution  of  green  CrCl.j4-6H20. 


|  Gicen  modification. 

!  Solubihtv  of  green  CrCl3  +  10H2O  in  H20  at 
29°. 


14  2  g.  CrClj+lOEM)  and  2.5  g.  H2O. 


Tune 

Total  Snlu- 
bi!it\  in  '  t 

Composition  of  tin* 
-at    solution 

i 
Tuw 

Total 
solubil'\ 
m  <~c 

Composition   of 
the  dissolved 
substance 

Solid  pha>r 

'  (  violot  *-dlt 

f  c  jric'on  Milt 

%  violet 
bait 

%  green 
bait 

ll;V,  hr. 
o    " 
29    ki 
2  dy« 

i- 

5  dys,  6  hrs. 
(i  dys. 
S    " 
10    " 

12    " 

(M  49 

70  47 

76  :W 

73  26 
71  i4 

S4  03 
84  47 
78  16 
73  19 
68  71 
60  60 
60  36 
65  10 
65  SO 
58.08 
41  40 

15  9o 
15  53 
21  84 
26  81 
31  20 
39  34 
39  6i 
34  90 
34  20 
11  92 
58  60 

r 

20' 

lh  55' 
4h  30' 

24h 
28h 
29h 

48h 
72U 

61  35 
62  46 
65  04 
67  41 
69  44 

67  59 
69  42 
68  69 

8  71 
9  90 
?5  05 
32  90 
42  93 
31  78 
33  65 
42  17 
43  80 

91  29 
90.10 
74  95 
67  10 
57  07 
68  22 
66  36 
57  83 
56  20 

CrCl3+10H2O 
(i 

CrCl3+6H2O 
all  dissolved 
CrCls+10H20 

CrCl«+6Hrf) 
t< 

K 

(Olie,  Z  anorg.  1906,  51.  57.) 

Solubility  m  H20  at  25°. 
25  g,  violet  CrCls+6HoO  and  10  g  H.O. 


Time 

Total  Solu- 
biht\  in  f  t 

Composition  of  the 
bat  solution 

'  c  ^  iolct  salt 

cc  green  salt 

Vehr. 

61  99 

98  47 

1  53 

4l/«  hrs. 

96  70 

3  30 

I  dy. 

63  SS 

91  54 

8  46 

2    :< 

83  37 

16.63 

4    f' 

70*68 

69.11 

30  89 

5    •' 

62  20 

37  80 

7    " 

72  11 

62  72 

37  28 

8    " 

54  63 

45  37 

12    u 

46  39 

53.61 

13    " 

47  66 

52  34 

26    " 

70  62 

48  55 

51  45 

(Olie,  /.  c.) 


Green  modification.  100  pts. 
HjO  dissolve  130  pts.  salt  at  15°.  Sol.  in  al- 
cohol. (Recoura,  C.  R.  102.  518.) 

GrayishJ)lue  modification.  Very  sol.  in 
Hj(X  (Recoura,  C.  R.  102.  548.) 

+10H2O.  Very  deliquescent:  melts  in 
crystal  HaO  at  6-7  .  Very  sol.  in  H20,  alcohol, 
and  ethyl  acetate  (Godeffroy.) 

Easily  sol.  in  H20;  can  be  recryst.  from 
H20.  Sol  in  alcohol  and  ether,  fwerner.  B. 
1906,  39.  1827.) 


(Ohe,  Z.  anorg.  1P07,  53.  275.) 

The  composition  of  the  hydrates  formed 
byCrCl3  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.  pt.  produced  by  CrCls  and  of  the  con- 
ductivity and  sp  gr.  of  CrCla+Aq.  (Jones, 
Am.  Ch.  J.  1905,  34.  310 ) 

Chromic  glucinum  chloride,  CrCls.  G1C12 
-fH20. 

Sol.  in  H2O  with  decomp.  (Neumann.  A. 
244.  329.) 

Chromic  lithium  chloride,  CrCls,  2LiCl+ 
4H2O. 

Very  hygroscopic. 

Sol  in  ice  water  but  solution  soon  decomp. 

Easily  sol.  in  alcohol.  (Werner,  B.  1901, 
34.1603.) 

[Cr(OH2)Clfi]Li2H-4H20. 

Very  hygroscopic.  Sol.  in  ice  cold  H20 
and  in  alcohol.  (Werner,  B  1901,  34.  1604.) 

Chromic  magnesium  chloride,  CrCl3,  MgCl2 
-{-H2O. 

Decomp.  by  H20.    (Neumann.) 

Chromic  phosphoric  chloride,  CrCl8,   PC15. 
Decomp.  by  H20.    (Cronander.) 

Chromium   platinum   chloride. 
See  chloroplatinate,  chromium. 

Chromic   potassium   chloride,    CrCl,,    KCL 


U7 ,  ^fv.     (Neumann,  A.  2441 

CrCls,  3KCL    Easily  sol.  in  H20  with  de- 
comp.   (Fremy,  A.  ch.  (3)  12.  361.) 
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Chromic  rubidium  chloride,  CrCl3,  2RbCl-f 
H20. 

Decomp  by  H20.  (Neumann,  A  244. 
329.) 

Slowly  sol.  in  cold,  rapidly  sol.  in  hot  HaO 
with  decomp  (Werner,  B.  1901,  34. 1603.) 

CrClj,3RbCl+8H20.  Unstable  Decomp. 
by  alcohol.  (Werner,  B  1906,  39.  1830.) 

Chromic  sodium  chloride,  CrCl3,  NaCl. 
Sol.  in  H20.    (Berzelms.) 
CrCl3,  3NaCl.    Sol.  in  H20.    (Berzehus.) 

Chromic  thallium  chloride,  CrCl3,  3T1C1. 

Sol.  with  decomp.  in  H20.  (Neumann,  A 
244.  329.) 

Chromic  chloride  ammonia. 
See  Cblorotetramine  chromium  chloride. 

Chromous    chloride   hydrazine,    CrCl2, 

2N2H4. 

Insol.  in  H2O.  Sol.  in  acids.  Insol.  in 
alcohol,  ether  and  similar  solvents.  (Traube, 
B.  1913,  46.  1506. 

Chromic  chloride  ferric  oxide. 

Fe2O3  is  easily  sol.  in  dil.,  difficultly  sol. 
in  cone  CrCl3+Aq  (Be*champ.  A,  ch.  (3) 
57.  311 ) 

Chromous  fluoride,  CrF2. 
SI.  sol.  in  H20,  hot  H2S04  or  dil.  HN03 
Sol.  in  boiling  HCL     Insol.  in  alcohol 

(Poulenc,  C.  R.  1893,  116.  254.) 

Chromic  fluoride,  CrFs. 

Perfectly  sol.  in  H2O.     (Berzehus.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J 
1898,  20.  827.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate,  (Naumann, 
B.  1910,  43.  314.) 

+3H20.  Insol.  in  H20.  (Werner  and 
Costachescu,  B.  1908,  41.  4243.) 

+3MH20.  Sol.  in  H20.  (Poulenc,  C.  R 
1893, 116.  255.) 

-f  6H20.  SI.  sol.  in  H20.  (Werner  and 
Costachescu,  B.  1908,  41.  4242.) 

+9H2O.  Violet  modification.  Very  si.  sol 
in  H20.  InsoL  in  alcohol.  Sol.  in  HC1,  and 
KOH+Aq.  (Fabris,  Gazz.  ch.  it.  20.  582.) 

Chromium,  teafluoride,  CrFe- 

Decomp.  by  H20  with  evolution  of  heat 
(Berzehus.) 

Correct  composition  is  CrO2F2.  (Oliveri 
Gazz.  ch  it.  16.  218,) 

Chromic  cobaltous  fluoride,  CrF8,   CoFa+ 

7H20. 

Easily  sol.  in  H20.  (Petersen,  J.  pr.  (2 
40.  60.) 


Chromic  cupric  fluoride,  CrCuFo-f5H20. 
Can  be  cryst.  from  HF-f-Aq.     I  Higley,  J. 
n.  Chem.  Soc.  1904,  26.  630 ) 

Chromic  nickel  fluoride,  CrFu,  XiF2+7H2O. 
Somewhat  more  sol,  m  H20  than  CrF5, 
!oF2+7H2O.  (Petersen,  J.  pr.  (2;  40.  61,} 

Chromic  potassium  fluoride,  CrFo,  3KF. 

Nearly  insol.  in  H2O.  (Chnstensen,  J. 
pr.  (2)  35.  161.) 

CrF3j  2KF+H2O.  Nearly  msol.  m  H2O. 
Sol  m  cone.  HCl+Aq.  (Christensen.) 

Chromic  sodium  fluoride,  CrF3l  2NaF-j-H2O. 
(Wagner,  B.  19. 896.) 

Chromic  thallous  fluoride,  2CrF5,  3T1F. 

Sol.  in  hot  H20,  less  sol  in  cold.  SI  sol. 
in  HF.  (Ephraim,  Z.  anorg.  1909,  61.  242  ) 

Chromic  zinc  fluoride,  CrF3,  ZnF2+7H2O. 

Can  be  cryst.  from  HF+Aq  (Higley,  J. 
Am  Chem.  Soc.  1904,  26.  630.) 

Colloidal  solution  is  perfectly  clear. 
(Biltz,  B.  1902,  35.4433.) 

Chromous  hydroxide,  Cr02H2, 

Decomp.  by  H2O,  especially  if  hot.  (Pe- 
ligot,  A.  ch.  (3)  12.  539.) 

Slowly  sol.  in  cold  cone,  acids,  even  aqua 
regia;  almost  insol.  in  dil.  acids  (Moberg,  J. 
pr.43.119.) 

Chromic  hydroxide,  Cr203,  .cH20,  probably 


Insol.  in  H20.  Easily  sol.  in  acids.  Easily 
sol.  in  cold  KOH,  or  NaOH-f-Aq;  much  less 
sol.  in  cold  NH4OH-f  Aq;  the  presence  of 
NH4C1  has  no  influence  upon  solubility 
in  NH4OH-f-Aq.  (Fresenius.)  Insol.  in 
NH4OH-fAq  if  it  has  been  thoroughly 
washed. 

Insol.  in  KCN+Aq,  but  si.  sol  in  KCN+ 
HCN+Aq,  (Rodgers,  1834.) 

Gradually  sol.  in  dil.  FeCls-|-Aq;  after  three 
months,  2  mols.  Cr206H6  are  dissolved  by  1 
mol  FeCls  without  pptn.  of  Fe206H6. 
champ,  A.  ch.  (3)  67. 296.) 

Alsl  sol.  in  CrCl3+Aq;  in  four  months,  a 
mols.  CrsOfrEe  are  dissolved  by  1  mol.  CrCls. 
(Be*champ.)  . 

Sol.  in  Cr(N05)s-hAa,  and  clear  solution 
formed  as  long  as  3  mols.  HNO*  are  present 
for  8  mols.  Cr208.  (Ordway,  Sill.  Am.  J.  (2) 
27.  197.) 

Chromic  hydroxide,  pptd.  by  alkalies,  is 
easily  sol.  in  excess  of  the  reagent;  after  being 
dried  in  a  vacuum,  however,  it  is  insol.  in 
alkalies.  (Herz,  Z.  anorg.  1901,  28.  344.) 

Freshly  pptd.  it  is  sol.  in  aq.  alkali,  but  it 
is  readilv  changed  into  a  modification  which  is 
insol.  (Herz,  Z.  anorg.  1902,  31.  352.) 

The  solubility  of  chromic  hydroxide  in  an 
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aqueous  solution  of  rod  chiomic  chloride  is 
not  directly  proportional  to  the  concentration 
of  the  latter — -a  basic  chloride  is  probably 
formed.  (Fischer,  2/  anon»  1904,40.43) 

Xot  pptd  m  presence  of  Xa  citrate  (Spil- 
ler.) 

Insol.  in  amylamine-j-Aq;  not  pptd.  in 
presence  ot  alkali  tartrates,  sugar,  etc. 

Cr2OfiH6-HH2O,     Difficultly  sol   m  acids. 

C^OeHfc-j-HaO.      Extremely    hygroscopic 

Exists  in  a  soluble  modification,  obtained 
by  dialysis,  solution  can  be  diluted  with  pure 
H20,  but  gelatinizes  with  traces  of  salts 
'Graham,  Rov.  Soc.  Trans.  1861.  183  ) 

Cr202(OHy,>.    Insol.  in  boiling  dil.  HCl-f 

Cr2O(OH),i  (Gnignefs  green).  Scarcely 
sol.  in  boiling  HCl-f  Aq  (Salvetat,  C.  R. 
48-  295.) 

Guignet  gave  formula  as  2CraO,iH-3H2O. 


Chromochromic  hydroxide,  Cr3O4,  H2O(?). 

Slightly  attacked  by  acids.     (Peligot,  A. 
«b.  (3)  12.  539  ) 


Chromous  iodide,  Crl*. 

Easily  HO!,  in  H20     (Moissan,  A    ch    (o) 
25.  401.) 


Chromic  iodide,  CrI3(?). 

Insol.  in  cold,  sol  in  hot  H20,  but  no  sepa- 
ration occurs  on  cooling.    (Berlin.) 

-r-9H20  Hygroscopic.  Sol  m  alcohol  and 
acetone.  Insol  in  CHC1.{  CHiglev,  J.  Am 
Them  Soc  1904,  26.  628  ) 


Chromous  iodide  hydrazine,  Crl2,   2N2Ht 
<Traube,  B   1913,  46.  1507.) 


Chromitini  nitride,  CrN „ 

Insol.  in  dil.  acids  and  alkalies,  cone. 
HNO3,  HCI,  or  HF-f  Aq,  even  on  heating. 
Slowly  sol.  in  hot  aqua  regia  or  cold  H2SO4. 
Sol.  in  cold  solutions  of  alkali  hypochlontes. 
(Ufer,  A.  112.  281.) 

Insol.  in  HC1,  HN03  and  aqua  regia 
(Fer<je,  Bull.  Soc.  1901,  (3)  25.  618  ) 

Unacted  upon  by  acids  at  ordinary  temper- 
atures. (Smits,  Chern.  Soc.  1897,  72.  (2)  33.) 

Cr3N2.  Slowly  attacked  by  cone.  HN03 
and  by  HN03-f  HC1.  All  other  reagents  are 
without  action.  (Henderson  and  Galletly,  J. 
Soc.  Chem.  Ind.  1908,  27.  387.) 

CrN3.   See  Chromium  azoimide. 

Chromous  oxide,  CrO. 

Insol.  mHNO*  and  dil  H2SO4-fAq. 
^SoL  in  HCI.    (Fere>,  Bull.  Soc.  1901,  (3) 


Chromic  oxide,  Cr203 

When  ignited  is  nearly  insol  m  acids,  but 
dissolves  in  H2SOi  by  long  boiling.  Insol 
m  liquid  HCI.  (Gore) 

Insol  in  acetone.  (Fidmann,  C.  C.  1899. 
II,  1014) 

Solubility  in  (calcium  sucrate-f sugar) -f 
Aq. 

1  1  solution  containing  418.6  g  sugar  and 
34.3  g  CaO  dissolves  1.07  g.  Cr2O3;  1  1.  solu- 
tion containing  296  5  g  sugar  and  24  2  g.  CaO 
dissolves  0.56  g  Cr2O3;  1  1  solution  contain- 
ing 174,4  g.  sugar  and  14  1  g.  CaO  dissolves 
020  g.  Cr203.  (Bodenbender,  J  B.  1865. 
600) 

See  also  Chromic  hydroxide. 

+H2O  The  compound  to  which  Bunsen 
gave  the  formula  CrsOe.  Insol.  in  acids,  but 
easily  attacked  by  HN03  (FerSe,  Bull  Soc. 
1901,  (3)25.620) 


Chromochromic  oxide,  Cr304=CrO,  Cr20j 
Known  only  in  form  of  hydroxide,  which 

see 

-f3H20.    Stable  in  dry  air.    Decomp.  in 

moist  air    (Bauge,  C.  R.  1898, 127.  552.) 
C^Os,  or  CrsOe  (?).    Insol.  in  acids  or  in 

aqua  regia.    (Bunsen,  Pogg.  91.  622.) 
Not  obtainable.    (Qeuther,  A .  118. 66  ) 
Formula  is  Cr2O3-f-H2O.    (Fcree.) 


Chromium  inoxide,  CrO3. 

Deliquescent,  and   very  sol.  in  H2O,   to 
form  solution  of  H2Cr04  or  H2Cr207 

Solubility  m  H2O  at  t°. 

t°  0°          15°         50°         99° 

%CrO3  62.08      62.38      64.55      67.39 

(Mylius  and  Funk,  Gm.  K.  3.  1,  1332.) 


Sat.  Cr03-f-Aq  contains  at 

0°  20°  60° 

61.54        62.52        65.12%  Cr03 

(Koppel  and  Blumenthal,  Z.  anorg.  1907.  53. 
228.1) 


The  system  CrO3— H20  has  been  studied 
at  temp,  from  0°to— 74°.  In  the  limits  of 
concentration  investigated,  from  0  —  71.2% 
CrO3,  no  hydrate  of  CrO  3  cryst.  from  the 
aq.  solution.  (Kremann,  M.  1911, 32. 622.) 

Sat.  CrO3+Aq  contains  at: 


82° 


100° 
674 


115° 
68.4%  Cr03. 


(Kr,emann,  M.  1911,  32.  620.) 


CHROMIUM  OXIDE  POTASSIUM  CYANIDE 


Solubility  m  H2O  at0.                               B  -pt.  of  CiO.j-f  Aq  at  ord  pressure 

t° 

'  c  by  wt    CrOc      Solid  pha-e                  B  'P* 

G    CrO,  in  100  jjc   ot  the  solution 

-0  9° 

3  6                  Ice                    102° 

10  SI 

-1  9 

7  8                                            104 

24  OS 

-3  7 

11  5         '            '                     107 

36  47 

—4.8 

14  1                     •                     HO  :> 

45  15 

—  10  95 

24  9                      '                      H6 

54  50 

-11.7 

25.2          '            k                      120 

61  54 

—  18  75 

OK    OK 

33  5 

127 

71  24  sat.  solution 

-43.5 

49  1 

(Koppel  and  Blumenthal,  Z  anora;.  1907,  53. 

—  60 

53  3 

254) 

—  20 

61  7         I       Cr03 

o 

62  24 

Sol.  m  H2SO4,  the  solubility  ib  least  when 

+24  8 

62  88 

the  acid  contains  66  ci   EUSOi  {  Schrotter); 

40 

«2  sn 

84.5%  H2SO4 

(Bolley) 

65                 ;      64  83 
90                      fi«  * 

Very  sol.  m  H2SO4  of  1.85  sp   gr.    SI   sol 
in  cold  KHSQt+Aq     (Pntassche.) 

122 

7O  7 

The  statement  that  CrO3  is  insol  in  acids 

193-196           j      100 

is  incorrect.   2.85  g.  (  ignited)  are  sol.  in  HNO,; 
to  the  extent  of  2.5S  g.    0.81  g   (  ignited  1  are 

iBuchner  and  Prms,  Z   phys.  Ch.  1912,  81. 

sol  in  HX03  to  the  extent  of  0  77  g.    (Jovit- 
schitsch,  M.  1909,  30.  48.^ 

114.) 

Practically 

insol.  in  POC13      (Walden,  Z. 

anorg.  1910,  68.  312.) 

SI.  sol.  in  liquid  XH3.    (Franklin,  Am.  Ch. 

.Sp  gr  of  CrO3+Aq  at  t°. 

J   1898,  20.  827.) 

Sol.  in  alcohol  with  decomp 

t° 

KP  gr. 

' 

<*  CiOi 

Sol.  in  anhydrous  ether. 

Sol    in  act. 

i-fin     onVi  \rrl-rirlo          f  PVv      .T       Am 

16.0 

I  0606 

8  25 

Chem  Soc.  1911,  33.  702.)  ' 

18  0 

1  0679 

8  79 

Sol.  in  acetone    (Xaumann,  B.  1904,  4328.) 

14.5 

1  0694 

8  79 

Sol.  in  benzonitnie     (Xaumann,  B.  1914, 

19  5 

1  0957 

12  34 

47,  1369.) 

19  0 

1  1569 

19  33 

Sol    in  methyl  acetate      (Xaumann,  B. 

20.9 

1  20269 

31  83 

1909,42.3790.) 

20  1 

1  20264 

31  83 

Difficultly 

sol    in  ethyl  acetate      (rsau- 

12  0 

1  20714 

31  83 

mann,  B   1910,  43.314.) 

35  0 

1  20940 

32  59 

18.6 

1  21914 

32  59 

Chromium  oxide,  Cr5O9  «2Cr203,  CrOj. 

15  2 

1  22106 

32.59 

r*   n    —  Qr 

»^n  .   o.nw^  . 

9.7 
22  0 
19.2 
22  0 

1  22384 
1  3441 
1  3448 
1  34416 
1.7028 

32  59 
37  77 
37  82 
37  82 
62  23 

^-/r^WlS  ~~  OVXJ.2VX  J,      .MX^JLVj 

CrO2=Cr2O3,  Cr03. 
Cr5Oi2=Cr203,  3CrO^. 
Cr6Oi5=Cr203,  4CrO3. 
See  Chromate,  chromium. 

(Zcttnow,  Pogg.  143.  474.) 


Sp.  gr.  of  CrOj+Aq  (H2CrO4+Aq).  M- 
according  to  Mendelejeff  at  15°:  Z= ac- 
cording to  Zettnow,  calculated  by  Ger- 
lach(Z.  anal  27.300). 


%  CrO, 

M 

Z 

%CrOs 

M 

Z 

5 
10 
15 
20 
25 
30 

1.036 
1  076 
1  119 
1  166 
1  215 
1  268 

1  037 
1  076 
1  118 
1  162 
1  208 
1  258 

35 

40 
45 
50 
55 
60 

1  324 
1.383 
1  445 
1.510 
1  579 

1  312 
1  373 

1  440 
1  512 
1  587 
1  656 

More  sol.  in  ether  than  in  H2O.  Ether 
solution  is  somewhat  more  stable  than  aque- 
ous solution  (Aschoff,  J.  pr.  81.  401.) 

Formula  is  Cr03,  H202  iMoissan,  C.  R. 
97.  96.) 

Chromium  peroxide  ammonia,  CrO4,  3NHs. 

Sol.  in  H20  with  partial  decomp. 

SI.  sol.  in  NHiOH+Aq 

Sol.  with  decomp.  in  20%  acetic  acid. 
(Hofmann,  B.  1905,  38.  3060.) 

Chromium   tefroxide   potassium   cyanide, 

CrO4,  3KCN. 

Sol.  in  H2O.  Insol.  in  other  ordinary 
solvents.  (Wiede,  B.  1899,  32, 381.) 


276 


CHROMIC  OXYCHLORIDE 


Chromic  oxychloride. 

From  CroOs.  Sol.  in  H2O  as  long  as  1  mol. 
CrCU  is  present  for  2J^i  mols  Cr-AHr,  (Onl- 
way,  Sill.  Am.  J.  (2)  27.  197.) 

CrsOj,  2CiClj.  SoLmEsO.  (Kletzuwky, 
Zcit.  Ch.  1866.  277.) 

Cr)O3,  CrCl}  =  CrOCl.  Anhydrou*.  Only 
partly  sol.  in  HoO. 

+&H20.  Verv  deliquescent,  and  sol.  in 
H2O.  (Pehgot.r 

Cr,0j,  4CrCl3+OH2O  =  CroOCl4-f2H20. 
(Peligot,  J.  pr,  37.  38.) 

+9HoO=Cr,OCl4+3H20.  Sol.  in  H2O 
(Moberg);  »Cra(OH)aCh+2HaO.  (Schiff, 
A.  124.  157.) 

CraO,,  7CrCl3  -  Cr3OCl7  Very  sol.  in  HS0 
with  decomp.  (Besson  and  Fournier,  C  R 
1909,  148.  1194.) 

Cr,0,,  8CrCl3+24H2O.  Sol,  in  H2O  aio- 
berg);=Cr2(OH)Cl5-MHA  (Schiff,  /  c.) 

(CrO2)3Cla.  (Pascal,  C.  R.  1909,  148. 
1464.) 

CrfiOc,Cl4.  Insol.  in  H2O.  (Pascal,  C.  R. 
1909,  148.  1464.) 

From  CrO3. 

See  Chromyl  chloride. 

Chromic  oxychloride  potassium  chloride, 
CrOCl3,  2KC1. 

Decomp.  in  the  air. 

Sol.  in  cone,  HC1  without  decomp.  (Wein- 
land,  B.  1906,  39.  4043.) 

Chromic   oxychloride   rubidium   chloride, 
CrOCl3,  2RbCl. 

Decomp.  in  the  air. 

Sol  in  cone.  HC1  without  decomp.  (Wem- 
land,  B.  1906,  39.  4045.) 


Chromium  oxyfluoride, 
See  Chromyl  fluoride. 

Chromium  phosphide,  CrP. 

Insol.  in  acids,  but  a  trace  dissolves  in 
aqua  regia.  Insol.  in  HF-f  Aq.  (Berzelius.) 

Not  attacked  by  acids  or  by  aqua  regia. 
(Granger,  C.  N.  1898,  77.  228.) 

Insol.  iu  all  acids  except  a  mixture  of  HN03 
and  HF.  (Maronneau,  C.  R.  1900,  130. 
658.) 

Insol.  in  mineral  acids.  (Dieckmann,  Z. 
anorg.  1914,  86.  295.) 

Insol.  in  aqua  regia.  (Granger,  C.  B. 
1897,  124,  191.) 

Cr2Ps.  Insol.  in  mineral  acids.  (Dieck- 
mann, Z.  anorg.  1914,  86.  295.) 

Chromous  selenide,  CrSe. 
(Moissan,  C  R.  90.  817.) 

Chromic  selenide,  Cr2Se's. 
Insol.  in  HaO.    (Moissan,  C.  R.  90.  817.) 


Chromic  potassium  selenide,  K2Cr2Se4 

Insol.  in  HC1  Easily  sol  in  cone  HNO8. 
(Milbauer,  Z.  anorg  1904,  42.  451  ) 

Chromium  silicide,  Cr^Si. 

Sol.  in  fused  KN03;  insol  in  cold  HC1  and 
aqua  regia 

Insol  in  HF+Aq  (Moissan,  C  R.  1895, 
121.  625.) 

CrSi,.  Sol.  in  HF  Insol  in  HC1  and 
aqua  ice;ia  fChalmot,  Am  Ch  J  1897,  19. 
69  ) 

Cr({Sio.  Insol  in  dil.  HC1,  sol  m  warm 
cone  HC1  and  in  HF;  insol.  in  HNO3  and 
HoSOi  (Lebeau,  C.  R  1903,  136.  1330.) 

Cr3Si  Sol  m  HF;  insol  in  other  acids; 
sol.  m  fused  KOH  and  fused  alkali  nitrates 
and  carbonates.  (Zettel,  C.  R.  1898,  126. 
834) 

Chromous  sulphide,  CrS. 


Insol.  m  H2O  or  K2S-fAq.    (Peligot.) 
Easily  sol.  in  acids,    (Moissan,  C.  R. 


90. 


817.) 

Sol.  m  cold  cone,  acids. 

Sol.  m  molten  alkalies.  Qlourlot,  C  R. 
1895,  121.  944 ) 

Min.  Daubr elite. 

Chromic  sulphide,  Cr2S3 

Insol  in  H2O  or  alkali  sulphides  -f-Aq.  SI. 
attacked  by  HCl+Aq.  (W.  Muller,  Pogg. 
127.  404.) 

HN03-|-Aq  decomposes  or  not  according 
to  method  of  preparation.  Easily  decomp. 
by  aqua  regia 

Insol.  in  caustic  alkalies +Aq. 

Insol.  in  K2S-f  Aq.    (Berzelius.) 

Chromochromic    sulphide,    Cr3S4,=CrS, 

Cr2S3. 

Insol.  in  H2O,  HC1,  or  dil.  H2S04+Aq. 
Easily  sol  in  HNO8+Aq.  (Groger,  W.  A.  B. 
81.  (2)  531.) 

Chromic  zinc  sulphide,  Cr2ZnS4 
(GrSger,  W.  A.  B.  1880,  81.  534.) 

Chromicyanhydric  acid. 

Cadmium  chromicyanide,  Cd3[Cr(CN)e]2. 

Readily  sol.  in  an  excess  of  KCN  and  in 
NH4OH+Aq.  Decomp.  by  cone.  HC1, 
HN03  or  HsS04.  Slowly  decomp,  by  cold, 
rapidly  by  hot  dil.  HC1,  HN03,  or  H2SO4. 
Quickly  dissolved  by  aqua  regia.  Decomp. 
by  boiling  with  Na202,  by  NaOH+Aq  and 
by  NajCOs+Aq.  Slowly  decomp.  by  boiling 
acetic  acid.  (Cruser  and  Miller,  J.  Am. 
Chem.  Soc.  1906,  28.  1136.) 

Cobaltous  chromicyanide,   CostdCCN^ls. 

Sol.  in  cold,  readily  sol.  in  hot  cone.  HCI 
or  HaS04.  81.  sol.  even  in  boiling  cone. 


CHROMOSULPHURIC  ACID 
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IEN03.  Slowly  sol.  in  cold  dil  HoSO4,  HCI 
or  HNOs  Readily  sol  in  boiling  dil  HCI  or 
HoSOi  Decomp.  but  not  entirely  dissolved 
by  aqua  regia  Readily  sol  in  an  excess  of 
KCN  Decomp.  by  NH4OH,  XaOH  or 
^*a2CO3+Aq  Decomp  by  boiling  \\ith 
Na202  Insol  in  cold  or  boiling  acetic  acid 
(  Cruser  and  Miller  ) 


Cuprous  chromicyanide,  C 

Sol.  in  KCN,  cold  cone  or  boiling  dil 
HNOa+Aq  Slowly  sol.  in  cold  cone.  H2SO4, 
still  more  slowly  sol.  in  dil  H2SO4  but  rapidly 
sol.  in  hot  dil  and  cone  H2S04.  Readily 
decomp.  by  aqua  regia  Decomp  by  dil. 
or  cone  HCI,  slowly  going  into  solution  in 
the  cold,  but  quickly  on  boiling,  (Cruser 
and  Miller  ) 

Cupric  chromicyanide,  Cu3[Cr(CN)6]2 

Slowly  sol  m  cold  dil.  HCI,  HN03  or  H2SO4: 
on  boiling  the  first  two  readily  dissolve  it, 
but  the  H2SO4  dissolves  it  only  slowly  Sol 
in  aqua  regia  or  cold  cone.  H2S04.  Readily 
sol.  in  cold  or  hot  cone.  HCI.  Decomp.  by 
cold,  dissolved  by  boiling  HNOs  Decomp. 
by  boiling  Na202  -f-  Aq  Decomp.  by  NH4OH, 
NaOH  or  Na2CO3+Aq.  Readily  sol.  in 
an  excess  of  KCN-fAq.  Insol.  in  cold  acetic 
acid.  (Cruser  and  Miller.) 

Nickel  chromicyanide,  Ni3[Cr(CN)6]2. 

Slowly  sol  in  cold,  readily  sol.  in  hot  dil. 
HCI,  HN03  or  H2S04.  Slowly  sol.  in  cold, 
readily  sol.  in  hot  cone.  H2SO4,  HCI  or 
HNOs.  Slowly  decomp.  by  cold,  rapidly 
by  boiling  aqua  regia  ReaoSly  sol.  in  excess 
of  KCN  Sol.  in  NH4OH+Aq  Decomp.  by 
NaOH,  Na2CO3-l-Aq  or  Na202+Aq  InsoL 
in  cold,  si  sol  in  boiling  acetic  aeid.  (Cruser 
and  Miller.) 

Potassium    thallous     chromicyanide, 

K2TlCr(CN)6. 
(Fischer  and  Benzian,  Ch.  Z.  1902,  26.  50.) 

Thallous  chromicyanide,  Tl3Cr(CN)6 

Easily  sol.  in  H2O.  (Fischer  and  Benzian, 
Ch.  Z.  1902,  26.  50.) 

Zinc  chromicyanide,  Zns[Cr(CN)6]2- 

Insol.  in  H2O.  Sol.  in  excess  of  NH4OH, 
NaOH  and  KCN+Aq.  Decomp.  by  Na2C08 
+Aq.  Sol.  in  cold  dil.  HCI.  Slowly  sol. 
in  dil.  H2SO<  and  in  dil.  HNO8.  By  boiling 
with  dil»  acids  a  clear  solution  is  quickly 
obtained.  (Cruser,  Dissert.  1908.) 

Chromisulphocyanhydric  acid. 

Caesium   chiomisulphocvanide, 

Cs8Cr(SCN)e-f2H26. 
Less  sol  in  H2O  than  K  salt.     (Osann, 
Dissert,  1907.) 


Lithium    chromisulphocyanide, 

Ij,Cr(SCX)«,+HjO. 
Extieinely  deliquescent.    (Obann  j 

Rubidium  chromisulphocyanide, 

Rb,,Cr(SCN)o+4HjO. 
Appreciably  less  sol    in  H2O  and  alcohol 
than  the  K  salt.    (Osann.) 

Chromocyandric  acid,  HtCr(CN)0. 

Decomp.  rapidly   on  air.     Sol.   in  Hs^ 
(Moissan,  A.  ch.  (6)  4. 144.) 

Potassium  chromocyanide,  KiCr(CX)c. 

Very  sol    in  H20;  100  pts.  H,O  dissolve 
32  33  pts.  at  20°'.     Much  more  sol.  in  hot 
H20.     Insol.  in  alcohol,  ether,  benzene,  or 
chloroform.    (Moissan,  A.  ch  (6)  4.  136.) 
Above  salt  was  K3Cr(CN)c.    (Christensen,) 
+3HA    (Christensen,  J.  pr  (2)  31.  166  ) 

Chromoiodic  acid,  Cr03,  HI03+2H2O. 
Deliquescent.    (Berg,  C,  R.  104. 1514  ) 

Ammonium  chromoiodate,  CrOg,  NHilOs-f- 

H20. 
Moderately  sol  in  H20.    (Berg  } 

Lithium  chromoiodate,  Cr03,  LiIO3-f-H2O. 
Very  sol.  in  H20.    (Berg  ) 

Magnesium  chromoiodate. 
Sol.  mH20.    (Berg.) 

Potassium  chromoiodate,  Cr03,  KIOj. 

Sol  in.H20.    (Berg.) 

-l-HaO-KCrlHaO?.  SI.  decomp.  by  H20. 
(Blomstrand,  J.  pr.  (2)  40.  331.) 

Silver  chromoiodate,  CrO3,  AglOs. 

SI.  attacked  by  cold,  rapidly  decomp.  by 
hot  H20.  (Berg,  C.  R.  111.  42.) 

Sodium  chromoiodate,  CrOa,  NaIOs-fH20* 
Very  sol.  in  H2O.    (Berg.) 

Chromosulphocyanhydric  acid. 

Sodium  chromosulphocyanide, 

Na8Cr(SCN)6-hlO,  or  11H20. 

Unstable. 

Decomp.  by  H20.  (Koppel,  Z.  anorg. 
1905,  45.  360.) 

Chromosulphuric  acid,  H2Cra(S04)4. 

Sol.  in  H20  in  all  proportions,  but  solution 
is  easily  decomp.  on  standing  or  boiling. 
(Recoura,  Bull.  Soc.  (3)  9.  586.) 

H4Cr2(SO4)fi.    As  above. 

H6Cr2(S04)6.    As  above. 
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CHROMOSULPHATK,  AMMONIUM 


Ammonium  chromosulphate, 


Sol.  m  H2O  af tor  a  few  minutes,    i  Recoura  ) 
Chromium    potassium   chromosulphate, 


2CaO,  Cro03.  Insol  in  H2O,  KOH,  or 
NH4OH-fAq,  slowly  decomp  by  HaCOj, 
or  M2C03+Aq;  insol.  in  sugar  solution. 


fPelouze,  A  ch.  (3)  33.  9  ) 


by  H2O.      (Mois- 


Cobaltous  chromite,  CoCr2Oj. 

(Elliot,  Dissert,  Gottingen,  1862.) 


and  [Cr,(S()i)3(CrO,;JKo. 
Sol.  in  H/>     ( Rccouia,  Bull.  Soc  1897,  i 
17.  934.) 

j  Cuprous  chromite,  Cu^O,  Qr203. 
Potassium    chromosulphate,    K2Cr2(SO1)i+  |     Insol  in  HN03+Aq(sp.  gr  1  4)     (Wdhier, 

4Hs°-  !  Z.  phys.  Ch.  1908,  62.  445  ) 

Sol   in  H2O  in  a  few  minutes     (Recoura,  i 


Bull  8oc.  (3)  9.590.) 

Sodium    chromosulphate,    NajCr* ( SC  >  \)  4  + 

10H20. 
As  K  salt     ( Recoura  ) 

Chromotelluric  acid. 

Ammonium  chromotellurate, 
2(NH4)  A  4Cr03,  TeO3. 
Sol.  m  H2O     (Berg,  C.  R.  1911, 162.  1588.) 

Potassium  chromotellurate, 

2K20,  4Cr03,  TeO- 
SI.  sol.  in  cold  H2O  without  decomp 


Sol.  in  boiling  H20 
1911,  (4)  9.  583.) 


fBerg,   Bull.   Soc. 


Chromous  acid,  H2Cr204  =  Cr2O3,  H2O. 

Chromic  hydroxide  shows  slightly  acid  prop- 
erties, and  salts  corresponding  to  the  above 
acid  are  known. 

Aluminum    ferrous    magnesium    chromite 
(chrome  iron  ore),  (Fe,  Mg)0, 
(Cr2,  Ala)0«. 
Insol.  in  H20  or  acids,  even  a  mixture  of 

H2S04  and  HF     (Ebelmen.) 

Barium  chromite,  BaCr204 

Insol.  in  H2CX  (Gerber,  Bull  Soc  (?)  27. 
436.) 

Barium  terfrachromite,  BaO,  4Cr203 

Undecomp.  by  steam  at  red  heat;  insol 
m  HC1,  H2S04,  HN08;  sol  m  fused  KOH+ 
KNOS;  deoomp.  in  the  air.  (Dufau.  C.  R 
1896, 122. 112(7.) 

Cadmium  chrcmite,  CdCr204. 

Not  attacked  by  acids.  fViard,  C.  R.  109. 
142) 

Calcium  chromite,  CaCr2O4. 

Insol.  in  H20.  (Gerber,  Bull.  Soc.  (2)  27. 
436.) 

Insol.  m  HCL  HF,  HN03,  H2S04,  sol.  in 
gaseous  HC1  and  HF  at  red  heat:  sol  in 
fused  KOH,  KNO3,  KC103,  K2C03.  (Dufau, 
C.  R.  1895,  121.  690 ) 


Cupric     chromite     basic,     5CuO,     4Cr2Oj. 
(Wohler,  Z.  phys.  Ch.  1908,  62.  445.) 

Cupric  chromite,  CuCr204 

Not  attacked  by  HN03+Aq.  (Persoz,  A. 
ch  (3)  25.  283.) 

Not  attacked  by  cone  HCL 

Insol.  m  dil.  acids  (Wohlei,  Z.  phys. 
Ch  1908,62.446) 

CuO,  3Cr203  (Rosenfeld,  B.  1879,  12. 
958.) 

Glucinum  chromite,  GlCr2O4. 
Insol  in  H2O     (Mallard,  C  R.  105.  1260.) 

Iron  (ferrous)  chromite  (chrome  iron  ore). 

See  Chromite,  aluminum  ferrous  magne- 
sium. 

Iron  (ferroferric)  chromite,  FeO,  Fe2O3,  Cr20j. 
Not  attacked  by  HCl+Aq      (Ebelmen) 

Iron  (ferrous)  magnesium  chromite. 

Insol.  in  HCl+Aq.  Scarcely  attacked  by 
H2S04 

Lead  chromite,  PbCr2O4 

Ppt  Insol.  m  KOH+Aq  (Chancel, 
C.  R.  43.  927.) 

Lithium  chromite,  LiaCr204. 

si   sol   in  acids.     (Weyberg,  C    C. 


1906 


ery  s 
5,11. 


1659) 


Magnesium  chromite,  MgO,  2Cr208. 

Insol.  in  H2O.  (Nichols,  Sill.  Am.  J.  (2) 
47.  16.) 

MgCr204.  Insol.  in  acids  or  alkalies,  ex- 
cept boiling  H2S04.  (Schweitzer,  J.  pr.  39. 
259.) 

Could  not  be  obtained.  (Viard,  Bull.*  Soc. 
(3)  6.  934.) 

Easily   attacked   by  boiling  H2SO4-fAq 

Less  easily  by  HC1  or  HF-J-Aq  not  at- 
tacked by  boiling  HN03.  (Dufau,  C.  R. 
3896,  123.  886) 

2MgO,  Cr203  Insol  in  H2O  or  acids. 
(Nichols.) 

5MgO,  4Cr203.  Insol  in  acids.  (Viard. 
C  R.  112.  1003.) 

3  -MgO,  2Cr203.  As  above.    (V.) 


COBALT  AMMONIA  COMP(  >UNDS 


Manganese  chromite,  AInCraOt 

Entirely  insol  in  acids  (Ebelmon,  A 
ch.  (3)  33.  44  ) 

Zinc  chromite,  ZnCi*2O4 

Insol  in  acids  and  alkalies,    f  Viard,  C.  K 

109.  142.) 

+zH2O.    (Chancel,  C.  R.  43.  927  J 

3ZnO,  2Cr,O3     As  above.     (Viard,  C   R. 

112.  1003.) 

6ZnO,  5Cr2Oj     As  above     (V.) 

8ZnO,    3Cr203       (Groger,    M.    1904,    25, 

520.) 

Chromovanadic  acid. 

Ammonium  chromovanadate,  2(NH1)2O, 

2Cr03,  V205+7H2O. 
Sol  in  H20.    (Ditte,  C  R  102.  1105  ) 

Chromyl  amide,  Cr02  (NH2)2. 
Sol.  in  H20.    (Only,  C.  N.  1899,  80. 134.) 

Chromyl  sw&chloride,  (CrO2)5Clc 

Deliquescent,  sol.  in  H2O  with  decomp., 
insol.  in  dry  ether  (Pascal,  C.  R.  1909, 
148,  1463  ) 

Chromyl  chloride  (chlorochromic  acid)  . 
Cr02Cl2 

Decomp.  by  H2O  with  evolution  of  much 
heat.  Sol  in  glacial  acetic  acid  without  de- 
composition 

Sol.  in  CC14,  C6H6,  (mol.  wt.  det.).  (Oddo, 
Gazz  ch  it  1899,  29.  (2)  318;  Chem,  Soc. 
1900,  78.  (2)  75  ) 

Tnchromyl  chloride,  Cr306Cl2. 

Deliquescent  Sol.  in  H20  with  gradual 
decomposition.  Sol.  in  cone  HCl-HAq 
(Thorpe,  Chem.  Soc.  (2)  8.  31.) 

Scarcely  sol.  in  CS2. 

Sol.  in  alcohol  and  ether.  (Rawson,  C.  N 
1889,  59.  185.) 

Chromyl  chlorides. 

From  CraOg. 

See  Chromium  oxychlorides. 

Chromyl  chloride  nitrogen  tefroxide, 

Cr6Cl507,  2N02. 

Sol.  in  H20  with  decomp.  (Thomas,  C.  R. 
1899,  129.  828.) 

Chromyl  fluoride,  Cr02F2. 

Decomp.  by  H20  with  evolution  of  heat. 
(Oliveri,  Gazz.  oh.  it.  16. 218.) 

Clay. 

See  Silicate,  aluminum,  A1203,  Si02+ 
2H20 


Cobalt,  Co 

Not  attacked  bj  HjO 

Sol  in  dil  HC1,  01  H>S04,  or  HXO3-rAq 
Cone    hot  H2SOi,  and  HNOn  decomp.  with 
evolution  of  SO2  or  NO  gas. 

Exists   also   in   passive  .state     See  Iron. 
(Nickles,  J  pr  61.  18C  ) 

Sol    m  cone    KOH+Aq  when  in  finely 
divided  state.    (Winkler,  J.  pr  91.  211.) 

Sol.  in  NHiOH-f  Aq  in  presence  of  an 
(Hodgkiason  and  Belhurs,  C  N  1895,71.73.) 

Cobalt  ammonia  compounds. 

See— 

Anhydrooxycobaltamine  compounds, 


Bromotetramine  cobaltic  compotinds, 
BrCo(NH3)4X2. 

Bromopurpureocobaltic  compounds, 
BrCo(NH3)5X2 

Carbonatotetramine   cobaltic   compounds, 
(CO3)Co(NH3)4X. 

Chlorotetramine     cobaltic     compounds, 
ClCo(XHJ)4Xa 

Chloropurpureocobaltic  compomids, 
ClCo(NH3)sX2 

Croceocobalu'c  compounds, 
Co(NH3)4(NO2)2X    ' 

Decamine   cobaltic  sulphite, 
Co2(NH3)10(S08)3, 

Diamine  cobaltic  nitrites, 
Co(NH8)2(N02)4M 

Dichrocobaltic  compounds, 

Flavocobaltic  compounds, 
(N02)2Co(MH8)4X. 

Fuscocobaltic  compounds. 


lodotetramine  cobaltic  compounds, 
ICO(NH8)4X2 

Luteocobaltic  compounds,  CofNHsJeXs. 

Melanocobaltic  compounds, 
[Co(NH3)3Cl2]2,  NHjCL 

Nitratotetramine  cobaltic  compounds, 
(N03)CorNH3)4X2. 

Nitratopurpureocobaltic  compounds, 
fNO)3Co(NH3)5X2. 

Nitritocobaltic  compounds, 
(N02)Co(NH3)6X2. 

Octamine  cobaltic  compounds, 
Co2(NH3)s  X6 

(=Tetramine  cobaltic  compounds, 
Co(NH3)<X3. 

Oxycobaltamine  compounds, 
Co2(NH3)io(OOH)X4 

Praseocobaltic  compounds,  Co(NH3)4Xs. 

Ptirpureocobaltic   compounds, 
Co(NH3)6Xs. 

Roseocobaltic  compounds, 
Co(NH3)6(OH2)X3. 

Sulphatotetramine  cobaltic  compounds, 


Sulphatopurpureocobaltic  compounds, 
O^fiorNlT^^X 


2SO 


COBALT  ARSENIDE 


"  Tetramine  cobaltic  "  compounds, 
Co(NH3)2X3. 

Xanthocobaltic  compounds, 
(N08)Co(NH3)fiX3. 

Cobalt  arsenide,  CoAs, 

As  CojAss.  »  Ducelhez,  C.  R.  1008,  147. 
425.) 

CoAs2.  As  CojAss.  (Duceliiez,  C.  R. 
J908,  147.  425) 

Co*Asa.  As  CojAso.  (Duceliiez,  C.  R. 
1908, 147.  425.') 

CosAso.  Very  si.  attacked  by  hot  eonc. 
JIC1,  less  by  H2SOi.  Easily  sol.  in  HNOS 
and  aqua  regia.  SI.  attacked  by  fused  al- 
kalies and  alkali  carbonates.  (Ducelliez, 
C.  R.  1908,  147.  425.) 

CoAs3  Min.  Skutteiudite.  Sol.  in  HN03 
-f  Aq,  with  separation  of  As200. 

Cobalt  arsenide  sulphide,  CoAs2,  CoSa. 

Min.  Cobaltite.  Sol.  in  HK03+Aq,  with 
separation  of  S  and  AsoOj. 

Glaitcodote.  Completely  sol.  m  HNOa-f 
Aq. 

Cobalt  azoimide,  basic,  Co(OH)N3. 

Insol.  in  H20. 

Sol  inHNj+Aq.  (Curtius,  J.  pr  1898, (2) 
58.  300.) 

Cobalt  potassium  azoimide,  KN3,  Co(Ns)a- 

Sol.  in  H«0;  Aq.  solution  decomp.  on  boiling. 
tCurtius,  J.  pr.  1S9S,  (2)  58.  301.) 

Cobalt  boride,  Co2B. 

Attacked  by  HNO3.  (Jassonneix,  C.  R,. 
1907,145.240.) 

CoB.  Decomp.  by  moist  air  and  by  al- 
kali nitrates,  chlorates,  hydroxides  and  car- 
bonates: decomp.  by  steam  at  red  heat  and 
by  acids.  (Moissan,  C.  R.  1896, 122. 425.) 

Not  attacked  by  HC1;  rapidly  attacked 
by  HN03.  Not  attacked  by  cfil.  but  decomp. 
by  cone.  EjSO*.  Rapidly  attacked  by  aqua 
regia.  (Moissan,  A.ch.1896,  (7)  9.272.) 

CoBs.    (Jassonneh,  C.  R.  1907, 145. 241.) 

Cobaltous  bromide,  CoBr2. 
Deliquescent.    Sol.  m  H20,  alcohol,  and 


tfat.  CoBr*-f  Aq  contains  at: 
59°         75°         97° 
66.7       66.S       68.1%  CoBr2. 
<fitard,  A.  ch.  1894,  (7)  2.  542.) 

Nearly  insol.  in  AsBr*,  (Walden,  Z.  aaorg. 
1902,  29.  374.) 

Sol.  in  S02C1(OH).    (Walden.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
2.auorg.l906,51.236.) 

Ig.  CoBr2  is  sol.  in  9.74g.  methyl  acetate 
at  18°.  Sp,  gr.  1874°  of  sat.  solution  =^1.0 13. 
(Naumann,  B.  1909,  42.  3792.) 


Difficultly  sol.   in   ethyl  acetate.     (Nau- 
mann, B.  1910,  43.  314.) 
Sol.  in  acetone.     (Eidmann,  C.  C.  1899, 

11.  1014;  Naumann,  B.  1904,  37.  432S  ) 
Mol     weight    determined     in    pyridme 

(Werner,  Z.  anorg   1897,  15.  24  ) 

+2,  and  6H20     (Hartley,  Chem  Soc  (2) 

12.  214.) 

Cobaltous    hydrazine    bromide    hydrazine, 

2CoBra,  4N2H4HBr,  N2H4(^). 
Sol.  m  H20  with  decomp*    (Forratini,  C.  A 
1912.  16130 

Cobaltous   mercuric  bromide,   basic, 

CoBr3,  HgBrj,  6CoO  -f-20H20. 
(Mailhe,  A.  ch.  1902,  (7)  27.  369.) 

Cobalt  stannic  bromide. 
See  Bromostannate,  cobalt. 

Cobaltous  bromide  ammonia,  CoBr2,  6NH3. 

Sol.  in  H20  with  lesidue  of  cobalt  hydrox- 
ide.   (Rammelsberg,  Pogg  55.  245  ) 


Cobaltous  bromide  hydrazrne,  CoBr2, 

Decomp.  by  boiling  with  H20.  (Franzen, 
Z  anorg.  1908,  60.  270  ) 

Cobalt  carbonyl,  Co(CO)4. 

Insol.  in  H20.  More  or  less  sol.  in  €82, 
ether,  alcohol  and  Ni(CO)4  Relatively 
stable  with  non-oxidizing  acids.  Quickly 
decomp.  by  oxiding  acids.  (Mond,  Hirtz 
and  Cowap,  C.  N.  1908,  98.  165.) 

Cobaltous  chloride,  CoCl2. 

Deliquescent.  Sol.  in  H2O  with  evolution 
of  heat.  100  pte.  H20  dissolve  43,3  pts.  CoCl2 
at  0°.  (Engel,  A.  ch.  (6)  17.  355  ) 

100  pts.  sat.  CoCla+Aq  at  t°  contain  pts. 
CoCl2. 


t° 

Pts 
Cods 

t° 

Pts 
CoCls 

t° 

Pts 
CoCb 

-22 

24  7 

25 

34  4 

56 

48.4 

—  4 

28  0 

34 

37.5 

78 

48.8 

+  7 

31.2 

41 

39.8 

94 

50  5 

11 

31  3 

45 

41  7 

96 

51  2 

12 

32  5 

49 

46  7 

112 

52,3 

(fitard,  C.  R.  113.  699.) 

Sp.  gr.  of  CoCl?-hAq  containing — 
5          10         12         20         25%CoCl2. 
1.0496  1.0997  1.1579   1.2245    1.3002 

Sat.  solution,  1.3613. 
(Franz,  J.  pr.  (2)  5.  284.) 

Sp.  gr.  of  CoCl2+Aq  containing  in  1000  g. 

H2O,  g.  CoCl2+6H2O~ 

119g.(-Jimol.)  238   357   476   594 

1,055         1.101  1.141  1.177  1.209 

833    952    1071   1190 
1  238  1  264   1  287  1.309 
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Containing  g  CoCl2  (anhydrous) — 
05g.(  =  i^mol.J  130    195     260     325     390 
1.058  1.112  1  164  1.213  1.260  1  304 

(Gerlach,  Z.  anal.  28.  466  ) 

Sp.  gr   of  CoClo+Aq  at  room  temp,  con- 
taining: 

7.97        14.858      22.27%  CoCl>. 
1.0807      1,1613      1.2645 
(Wagner,  W.  Ann.  1883,  18.  267.) 

Sp.  gr.  of  CoCl2 +Aq  at  20°  containing  M 
g  mols  of  salt  per  liter. 

M  0.01        0.025         0.05         0.075 

Sp.  gr.  1  001159  1.003052  1  006065  1  009190 

M  0.10  0.25    ,     0.50          0.75 

Sp.gr  1.012386    1.03049    1.05492    1.09118 

M  1.0  1.5  2.0 

Sp.  gr.    1.11847    1.17502    1.23637 

(Jones  and  Pearce,  Am.  Ch  J.  1907,  38.  711.) 

Sp.  gr.  of  CoCl2+Aq.  at  25°. 


100  g  formic  arid  (Q5r/f)  dissolve  6  2  g. 
CoCla  at  202°  lAschan,  Ch.  Z  1913,  37. 
1117) 

CoClo  is  &ol.  in  271g.  methyl  acetate 
at  18°.  Sp  gr.  18°;4°  of  sat.  solution =0.938. 
(Xaumann,  B.  1909,  42.  3791.) 

Difficultly  sol  in  ethyl  acetate.  (2sau- 
mann,  B.  1910,  43.  314.)  " 

100  pts.  acetone  dissolve  8  62  pts  anhy- 
drous CoCl2  (Krug  and  M'Elroy,  J.  Anal. 
Ch.  6.  184.) 

0  08  pts  sol.  in  100  pts.  efchvl  acetate  at  14°. 
026  "  "  "  100  "  "  "  "  79°. 
9 11  "  "  "  100  -  acetone  "  0°. 

928    "       "  "  100  "         "  "22.5°. 

(Laszczynski,  B.  1894,  27, 2286.) 

Sol.  in  acetone.  CEidmann,  C.  C  1S99,  II 
1014.) 

1  g.  Coda  is  sol.  in  36.4  g.  acetone  at  18°. 
Sp.gr  of  sat  solution  18°/4° =0.825.  (Nau- 
mann,  B.  1904,  37.  4334.) 

100  g.  acetonitrile  dissolve  4  OS  g.  CoCl>  at 
18°.  (Naumann  and  Schier,  B.  1914, 97. 249.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236 ) 


Concentration  of 
CoCl2+Aq 

Sp  gr 

Solubility  in  pyridine  at  t°. 

1  —  normal 

1  0571 
1  0286 
1  0144 
1  0058 

t° 

G  CoClc  sol  m 

100  g  pyridine 

Solid  phase 

—  50.3 
—45  0 
—30.0 
—19  6 
—10.0 
0 
+23.0 
25.0 
34.6 
37.6 
44.6 
47.2 
51.0 
55.0 
60.0 
64  2 
68,0 
74.8 
78  2 
79  8 
88  0 
96  5 
98.8 
106.0 
110.0 

0  4200 
0  4204 
0.4224 
0  4227 
0.4329 
0  4326 
0.572 
0.578 
0.755 
0  760 
0.959 
1  029 
1  122 
1  206 
1  342 
1  483 
1.597 
2.079 
2.330 
2.488 
3  397 
7.817 
8.862 
14.340 
16.500 

CoCl2,  6C6HfiN 

•     CoCl2,  4CfiHfiN 

•     CoCl2,  2C6H6N 
CoCl, 

(Wagner,  Z.  phys.  Ch,  1 

Solubility  m  HCl+Aq  at  0°. 

CoCl2  in  mgs.  in  10  c 
HCl=mols.    HClinmg 
-g.  H20. 

890,  5.  37.) 
CoCl2    ,s 

2 

cm.  of  solution, 
s.  in  ditto.    H2O 

CoCls 

HC1 

CoCla 

+HC1 

Sp  gr 

H20 

62.4 
58  525 
50.8 
37.25 
12.85 
4.75 
12.0 
25.0 

0 
3.7 
11  45 
25  2 
55  0 
74.75 
104.5 
139.0 

62 
62 
62 
62 
67 
79 
116 
164 

.4 
.2 
25 
45 
85 
.50 
5 
.0 

1  343 
1.328 
1.299 
1.248 
1.167 
1.150 
1  229 
1.323 

9  36 
9  34 
9  27 
9.13 

8^46 
7  5 

(Engel,  A.  ch.  (6)  17.  355.) 

Insol.  in  liquid  NH$.    (Franklin,  Am,  Ch. 
J.  1898.  20.  827.} 

Sol.  in  alcohol. 

Sat.  solution  in  alcohol  (0.792  sp.  gr.)  con- 
tains 23.66  %  CoCl2  and  has  sp.  gr.  - 1.0107, 
(Winkler,  J.  pr.  91. 209.) 

Very  sol.  in  ether. 

100  pts.  absolute  ether  dissolve  only  0.021  g. 
CoCla.  (Bsdtker,  Z.  phys.  Ch.  1897,  22. 
511.) 


(Pearce  and  Moore,  Am.  Ch.  J.  1913, 60. 226.) 

Mol.  weight  'determined  in  piperidine, 
and  pyridine.  (Werner  Z.  anorg.  1897,  15. 
18  and  23.) 

Sol.  in  urefchane.  (Castoro,  Z.  anorg. 
1899,  20.  61.) 
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COIULTOr»S  HYDRAZIXK  CHLORIDE 


dolique.soont        (Borsch, 


i 

sol  I 


+2HA 

j.  B.  1867.  an  LI 

17  16  pts  sol  in  HX)   pts.  acetone  at 

17.00  '•   ^    100     u  "       "    : 

(LaKZczyiiriki,  B.  1S94,  27.  22S7  > 

+4H2O      Deliquescent      (Bersch  ) 

-J-OII-O.     Xot   deliquescent      Easily 
inH,0.- 

Solubility  oi  CoCl,.-f  tiH2O  in  cthjl  alcohol 
4-Aq  at  11.5°  under  addition  of  mcrea^in^ 
amounts  of  CoCL. 

p~  Percent  of  alcohol  by  volume 

G  =  Grains  of  CoCla  added. 

C,.  =*  Grams  of  CoCL  in  5  cc.  of  the  solution. 

C\N  « Grams  of  water  in  5  cc.  of  the  solution, 
(Calculated  from 

(1)  the  water  content  of  the  alcohol 

(2)  the  water  of  crystallisation  which  had 

gone  into  solution. 

(3)  the  water  held  mechanically  m  CoCls 

H-6FI.O 


'  Cobaltous    mercuric  chloride    basic,  CoCla; 
I         HgCla,  6CoC)+20HiO 

e,  A   oh   1902,  (7)  27.  369.) 


P    1    G     ;    Cw 

Cc 

01  3 

00    !   1  3*25 

1  168 

9S  3 

0  0 

1  134 

1  214 

98  3 

0  0 

1  068 

1  181 

99.3 

00      1  045 

1  199 

•  4 

0  194 

0  899 

1  204 

»4 

0  400 

0  829 

1  325 

»* 

0  612 

0  764 

1  459 

*- 

0  813 

0  688 

1  568 

»» 

1  022 

0  634 

1  713 

(t, 

1  240 

0  553 

1  831 

ti 

1  446 

0  483 

1  943 

It, 

0  650 

0  5CO 

2  186 

(Bodtker,  Z.  phys.  Ch  1897,  22.  508.) 

Easily  soluble  in  absolute  ethyl  alcohol. 
100  pts  absolute  alcohol  dissolve  at  room 
temperature  56.20  pts.  CoCla-  Water  pre- 
cipitates CoCl2+bn20  from  a  solution  of 
CoQU  in  absolute  alcohol.  (Bodtker ) 

100  pts.  absolute  ether  dissolve  0291g 
CoCl2-f6H20  fBodtker,  Z,  phys.  Ch  1897, 
22.  511 ) 

Anhydrous  ethylene  giycol  dissolves 
10.6? J  CoClj-r-6HaO  at  16  4°  (de  Conmck, 
Chem  Soc.  1904,  86,  (2)  741.) 

Cobaltous  hydrazine  chloride, 

CoCl2,  2NoH4HC14-2^H2O. 
Sol.  in  H20.    (Ferratiai,  C.  A.  1912.  1613.) 

Cobaltous  iodine   chloride,   CoCl2,   2IClj  + 

8HaO. 

Hygroscopic.  Decomp,  by  E^O.  CCU 
separates  IC13,  (Weinland  and  Sehlegel- 
mflch,  Z.  anorg.  1902,  30.  137.) 

Cobalt  lithium  chloride,  CoCl2,  LiCl+3H2O. 
Very  deliquescent.  Sol  in  H20  with  de- 
comp.  Sol.  in  LiCl+Aq  without  decomp. 
Sol.  in  alcohol  without  decomp.  (Chassevant, 
A.  ch.  (6)  30. 27  ) 


Cobaltous  mercuric  chloride,  CoCls,  HgCi2. 
Very  deliquescent,    (v   Bonsdorff.) 

Cobaltous  thaUic  chloride,  2TIC13,  CoCb-f 

8HS0 

Hvdroscopie,    can  be   crvst     from   H>(). 
(Gewocke,  A.  1909,  366.  222  ) 

Cobaltous  tin  (stannic)  chloride,  CoCla,  SnCU 

-H6HaO. 
flee  Chlorostannate,  cobaltous. 


Cobaltous  chloride  ammonia,  CoCl2, 
Decomp  by  H20.    (F.Rose) 
CoCl2,   41STH3      Decomp    by  H20      (H. 

CoClo,  6NH».  Decomp.  by  H2O.  Sol.  in. 
dil  NH,OH-HAq  with  ease,  but  difficultly  in 
cone.  NH4OH-j-Aq.  Insol  in  absolute 
alcohol.  CFremy.) 

Cobaltous  cMoride  hydrazine,  CoCls,  2N2H4. 

Insol  in  cold  H^O. 

Slowly  decomp.  by  cold,  rapidly  by  hot 
H20. 

Easily  sol  in  dil.  acids  and  IsfH4OH+Aq. 
(Franzen,  Z  anorg.  1908,  60.  270  ) 

Cobaltous  chloride  hydroxylamine, 

CoQ2,  2NH2OH. 

Decomp.  in  the  air;  sol  in  H20.  (Feldt, 
B  1894,27.403.) 

Cobaltic  chloride  hydroxylamine, 
CoCl3,  6NH2OH 

Insol.  hi  alcohol 

Sol.  in  acidified  H2O  without  decomp  ; 
sol.  in  cone.  H2S04  without  decomp. 
(Feldt,  B  1894,27.404.) 

Cobaltous  fluoride,  CoF2, 

SI.  sol  in  H20;  insol.  in  alcohol  and  ether, 
slowlv  attacked  by  cold  HC1,  H2S04,  or  HN03 
-f  Aq.  (Poulenc  C.  H.  114.  1429.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  29.  827.) 

+2EW).  Sol.  in  a  little  H20  without  de- 
comp Decomp.  into  oxyfluonde  by  boihng 
with  much  H2O.  Sol.  in  HF-f  Aq.  (Ber- 
zelius,) 

-f-4H«0.    Two  modifications. 
Solubility  of  a  mod.  at  ?°  =2.2328  % 
"ft    "      "  "  =2.3203  %. 
(Costachescu,  Ann.  Sci.  Univ.  Jassy,  1912, 
7,  1,  10  ) 

Cobaltic  fluoride,  CoF8. 

Sol.  in  cone.  H2S04.  (Barbieri,  Chem. 
Soc.  1905,  88,  (2)  393.) 


COBALTOrS  IODIDE 


Cobaltous  hydrogen  fluoride,  CoF2f  oHF  + 
6H2O. 

Easily  sol.  in  HaO  and  fill  acids. 
Sol  m  NHiOH+Aq  with  deoomp    i  Bohm, 
Z.  anorg.  1905,  43.  330  ) 

Cobalt  columbium  fluoride. 
See  Fluocolumbate,  cobalt. 

Cobaltous  iron  (ferric)  fluoride, 

CoF2,  FeF3+7H2O 

Sol  mdil  HF-fAq  (Wemland,  Z  u-noig 
1899,  22.  269.) 

Cobaltous  manganic  fluoride,  2CoFo,  Mn>Ff 

+SH20 
(Christensen,  J,  pr  (2)  34.  41  ) 

Cobalt  molybdenyl  fluoride. 
See  Fluoxymolybdate,  cobalt. 

Cobaltous  potassium  fluoride,  CoF2,  KF. 

SI.  sol.  in  HaO;  less  in  ethyl  or  methyl 
alcohol;  insol.  in  amyl  alcohol  or  benzene, 
Decomp.  by  hot  H2S04  (Poulenc,  C.  R.  114. 
747.) 

+H20.  SI.  sol.  in  H20.  (Wagner,  B  19. 
896) 

CoF2,  2KF. 

Cobaltous  sodium  fluoride,  CoF2,  NaF+H2O. 
Sol.  m  H20.    (Wagner,  B   19.  896.) 

Cobaltous  stannic  fluoride. 
See  Fluostannate,  cobaltous. 

Cobalt  vanadium  fluoride. 
See  Fluovanadate,  cobalt. 

Cobaltous  hydroxide,  Co02H2. 

Insol.  in  H20  Sol.  in  acids.  Insol.  in 
KOH+Aq.  Sol  in  ammonium  sulphate, 
chloride,  nitrate,  or  succinate+Aq.  (Brett.) 

Sol.  in  warm  acetic  acid;  insol  in  NH4OH 
+Aq  and  cold  NH4Cl+Aq,  but  sol.  in 
warm  NH4Cl+Aq.  (de  Schulten,  C  R.  109. 
266.) 

Insol.  in  H20  and  dil.  KOH+Aq;  some- 
what sol  m  cone  KOH+Aq;  easily  sol.  in 
NH4  salts+Aq  (Fresenius.) 

Easily  sol.  m  KCN+Aq.    (Rodgers,  1834.) 

Sol  in  cone   K2C03+Aq.    (Gmelin.) 

Not  ppfcd.  by  KOH+Aq  in  presence  of 
HaCJB^Oe  or  NH4  citrate.  (SpiUer  ) 

Sol.  in  large  amt.  in  boiling  NH^CN+Aq 
(Grossmann,  Z.  anorg.  1908,  68.  269  ) 

Insol.  in  methyl,  or  amyl  amine  +Aq. 
(Wurtz.) 

Many  non-volatile  organic  substances  pre- 
vent its  pptn. 

Cobaltic  hydroxide,  3Co208,  2H20. 
*  (Mills,  Phil.  Mag.  (4)  35.  257 ) 
Co208,   2H20.     Decomp,    by   HCl+Aq; 


gives  brown  solutions  \\ith   cold   HNOj  or 
HjSO ,  +  Aa,  which  soon  dmmip     '  Wernicke, 
|Pogg    141.  120; 

I      CoaOflHi,  =  Co2()j,3H2O     Sol  mwurmHCl, 

HNO3,  and  HaSOi,  with  deeomp.     (Proust.; 

Sol  in  cold  HsPOj,  H2SOt,  HXO-,  or  HC1  + 

!  Aq,  but  deeomp    on  standing  01  warming 

i<Winkelbleehj 

1      Sol    in  racemic,  tartaric,  oxalic,  or  citric 
acid  as  cobaltous  salt. 

Sol.  m  cone,  acetic  acid  without  immediate 
deeomp  (Remele).  Solution  is  not  decomp 
by  boiling.  Sol  in  warm  sat.  iXH4)2C2O4+ 
Aq  with  decomp. 

Not  attacked  by  cold  or  hot  XH4OH+Aq. 
Insol  in  boiling  NH4Cl+Aq 
Sol  when  freshly  pptd.  in  iXH4)2S03+ 
Aq     (Geuther,  A  128.  157  i 

Cobaltocobaltic  hydroxide,  CosOi,  3H2O. 

Insol.  in  H20  Sol  in  oxalic  acid;  solution 
decomp.  by  heat  Sol.  in  HCl+Aq  with 
evolution  of  Cl.  (Gibbs  and  Genth,  Sill.  Am. 
J.  (2)  23.  257.) 

Co3O4,  7H20  Sol  in  weak  acids,  especially 
HC2Hg02  without  decomp.  (Fremy.) 

Co6O7,  6H2O  Min.  Het&ogemte.  Sol.  in 
dil.  HCl+Aq  with  evolution  of  Cl. 

Cobaltous  iodide,  Cols. 

Deliquescent,  and  very  sol  in  H2O. 

100  pts.  sat.  Cola+Aq  at  t°  contain 
pts.  CoI2 


j.O 

Pts 

t° 

Pts 

iO 

Pts 

COI2 

Colj 

Col. 

—22 

52  4 

14 

61  6 

60 

79  2 

Q 

56  7 

25 

66  4 

82 

80  7 

—  2 

58  7 

34 

73  0 

111 

80  9 

+  9 

61  4 

46 

79  0 

156 

83".  1 

(Staid,  C  R.  113.  699  ) 

Sol.  in  S02(OCH3)2.  (Walden,  Z.  anorg. 
1902,  29.  388. 

Sol.  in  SOC12.  (Walden,  Z.  anorg.  1900, 
25.  216.) 

Sol  in  POClj  (Walden,  Z  anorg  1900, 
25.  212  ) 

Sol.  in  S2C12.  (Walden,  Z  anorg.  1900,  25. 
217.) 

Nearly  insol.  in  AsBr3.  (Walden,  Z.  anorg. 
1902,  29.  374.) 

Sol.  in  AsCl3.  ( Walden,  Z.  anorg.  1900, 
25.  214.) 

Easily  sol.  in  alcohol. 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.)  (Naumann,  B.  1904,  37.  4328.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

Sol  in  methyl  acetate.  (Naumann,  B.  1909, 
42,  3790.) 

+2H20. 

+4H2O.    Very  deliquescent.    (Etard.) 


COIULTOLri  LEAD  IODIDE 


+GH8O.  tHaitiey,  Chem.  fctoe.  (2j  12. 
214.) 

-{-Oil  .O  Very  hydrost'opic  '  Bolsc'luikoff, 
C  C  1898,  U.COOJ 

Cobaltous  lead  iodide,  2  CoI2,  PbIs+3HaO 
DtHBomp.  by  HSO     (Mosmor,  \.  eh,  1S97, 
7)  12.  432.)' 

Cobaltous  mercuric  iodide,  Colj,  Hgl..+ 
r>H2O. 

Partially  dceomp.  by  H2O. 

Sol.  in  alcohol  and  acetone.  (Dobroserdott, 
€.  C.  1901,  II  332  ) 

CoI2, 2Hgr2-fGHiiO.  Decomp.  by  H2O;  sol. 
in  alcohol  and  acetone  ( DobroserdofT,  C,  C. 
1901,  II.  332.) 

Cobaltous  iodide  ammonia,  Cola,  4NH3. 

Decomp.  by  H2O.  Sol.  in  NH4OH+Aq. 
i  Hammelsberg,  Pogg.  48.  155.) 

Col9,  (>NHS.  insol.  in  NH4OH-j-Aq. 
*  Raramelsberg.) 

Cobaltous  iodide  hydrazine,  Cola,  2N3H4. 

SI.  nol  m  BUG.  Easily  sol.  in  acids 
iPranzeii,  Z.  unorg.  1911,  70.  147. ) 

Cobaltic  octamine  compounds. 
Sec  Octamine  cobaltic  compounds. 

Cobaltous  oxide,  CoO. 

Insol.  in  HoO.  Easily  sol.  in  dil.  or  cone. 
HC1  or  HNO»+Aq,  Slowly  sol.  in  cold,  but 
easily  in  hot  dil.  HaSOi+Aq,  acetic,  or 
tartaric  acid  H~Aq,  Insol.  in  NH4OH-f-Aq, 
fid.  in  hot  XH4C1  +Aq,KOH,  or  NaOH+Aq. 
(Rose.) 

Insol.  in  NH4C1  or  NH4NOa+Aq.  (Brett, 
1834.) 

Insol.  m  KaCOs-f-Aq.  Sol.  in  boiling  Ce 
and  Ki  nitrates  +Aq,  with  pptn  of  the  ox- 
ides. (Persoz.) 

Easily  sol.  in  dil.  acids,  even  tartaric, 
acetic,  and  oxalic  acids.  Not  attacked  by 
NHWDH+Aq.  Sol.  in  13%  NTT4Cl.+Aq 
with  evolution  of  £TF3;  also  in  NH4SCN-j-Aq. 
Sol.  in  warm  cone.  NaOH,  and  KOH-j-Aq 
t  Zimmerman,  A.  232.  324.) 

Solubility  in  (calcium  sucrate-j-  sugar)  +Aq. 

1 1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  1.56  g,  CoO;  1 1.  solu- 


tion containing  296.5  g.  sugar  and  24.2  g. 
CaO  dissolves  0.29  g.  CoO,  (Bodenbender, 
J.  B.  1865. 600.) 


Insol.  m  liquid  NH8.    (Franklin.  Am.  Ch. 
J.  1898,  20.  827.) 
See  also  Cobaltous  hydroxide. 

Cobaltic  oxide,  Co2O5. 

Decomp.  by  most  acids,  even  in  the  cold, 
with  forniatiqn  of  cpbaltous  salts.  Sol.  in 
acetic  acid  without  immediate  decomp. 

See  afoo  Cobaltic  hydroxide. 


Cobaltocofcaltic  oxide,  Co3Oi  =  CoO,  Co2O3, 

Insol.  in  boiling  cone  HC1,  HNOj,  or  aqua 
rosia.  Sol.  by  long  standing  with  H2S04. 
(Gibbs  and  Genth,  Sill  Am.  J  (2)  23.  257  ) 

Sec  also  Cobaltocobaltic  hydroxide. 

CoA^SCoO,  Co203. 

Co6O7=4Cof),  Co2O3  Not  attacked  by 
boiling  dil  HN"O8  or  H2S04-hAq.  (Beetz  ) 

CosOn  =GCoO,  Co203H-20H20  Sol.  in  dil. 
acids,  with  residue  of  Co2Os,  which  dis- 
solves on  warming,  (Gentele,  J.  pr.  69.  131.) 

•f'SH2O     As  above.    (Gentele  ) 

Cobaltous  oxychloride,  CoCl2,  3CoO-f 

Ppt-  Very  si.  sol  in  H20.  (Haberrnann, 
M.  5.  432.)  * 

Cobaltous    oxychloride    hydroxylamine, 

CoOCl,  2NF2OH. 

Insol.  in  HoO;  unstable;  insol  in  alcohol. 
(Feldt,  B.  1894,  27.  404.) 

Cobaltous  oxyfluoride,  CoO,  CoFa-hF-jO. 
Ppfc.    (Ber^elius,  Pogg.  1.  26.) 

Cobaltous  oxyiodide,  CoO,  CoI2. 
Insol,  m  H20.    (Rammelsberg.) 

Cobaltous  oxy sulphide,  CoO,  CoS. 

Cold  HCl+Aq  dissolves  out  CoOj  hot 
HCl-j-Aq  decomp  with  evolution  of  EJgS. 
(Arfvedson,  Pogg.  1.  64.) 

Cobalt  phosphide,  Co2P. 

Sol.  in  cone.  HN03  Slowly  attacked  by 
HC1  and  H2S04.  ^Maronneau,  C.  R  1900, 
130.  658.) 

Sol.  in  HN03,  aqua  regia,  and  in  fused 
alkalies.  (Granger,  Bull.  Soc.  1896,  (3)  16. 
1089.) 

Co2Pj  In?ol.  in  HNOj  and  aqua  regia, 
stable  in  the  air  even  when  heated  ( Granger, 
Bull  Soc.  1896,  (3)  16.  1087 

Co3P2.    Insol.  in  cone.  HCl+Aq.    Sol.  in 

"""     "  (Rose,  Pogg  24.332.) 


Cobalt  su&selenide,  Co2Se. 

Sol.  in  bromine  water. 

Only  si.  attacked  by  boiling  fuming  HC1. 
(Fonzes-Diacon,  C.  R.  1900,  131.  704.) 

Cobalt  /7io?ioselenide,  CoSe. 
(Little,  A.  112.  211.) 

Cobalt  e&selenide  CoSe2, 


. 

Only  si.  attacked  by  boiling  fuming  HC1. 
(Fonzes-Diacon,  C.  R.  1900,  131.  705.) 


OOBAIjTICYAXIDE,  AMMOXirM  CALCIUM 


Cobalt  6c.s£mselenide,  Co2Scs.  j 

Sol  inBrs+'Aq.  I 

Only  si.  attacked  by  boiling  fuming  HC1. 

(Fonzes-Diacon,  C.  R.  1900,  131.  704  )  J 

Cobalt  selenide,  CosSe4.  I 

Sol  inBr2+Aq  j 

Only  si.  attacked  by  boiling  fuming  HC1 

(Fonzes-Diacon,  C.  R.  190,  131.  704  } 

Cobalt  silicide,  Co2Si. 

Sol.  in  HF  and  aqua  rcgia.  Insol.  in  cold 
H20.  Decomp.  by  steam  at  red  heat.  Sol. 
in  fused  alkali  carbonates.  (Vigouroux. 
C.  R.  1895,  121.  687.) 

CoSi.  Insol.  in  HNOj  and  H2SO4  Sol. 
in  aqua  regia  and  HC1,  and  in  fused  KOH. 
(Lebeau,  C.  R  1901,  132.  557.) 

Not  attacked  by  dil  or  cone  HN03}  or 
cone.  H2S04  Sol.  in  aqua  regia  and  in  cone. 
HC1. 

Not  attacked  by  dil.  alkali  hydroxides  + 
Aq  :  attacked  by  fused  alkali  (Lebau,  Bull 
Soc.  1901,  (3),  25.  540.) 

CoSi2.  SI.  sol.  in  hot  cone  HC1  and  hot 
cone,  alkali  +  Aq  Sol.  in  HF;  insol.  in 
HNO3  and  H2SO4  fLebeau,  C,  R  19C2, 135. 
476) 

Ccbaltous  sulphide,  CoS. 

Anhydrous.  Easily  sol.  in  acids,  even 
HC2HsO2,  but  only  slowly  in  the  latter  case 
(Hjortdahl,  C.  R.  65. 75.) 

Not  attacked  by  cold  dil.  HC1 + Aq.  (Ebel- 
men,BA.  ch.  (3)  25.  94  ) 

Min.  Seypoonte, 

+sH20.  1  1.  H2O  dissolve  41.62+10-6 
moles  CoS  at  18°.  (Weigel,  Z.  phys.  Ch. 
1907,  58.  294.) 

Sol.  in  cone  mineral  acids;  very  si.  sol  ^in 
cold  dil.  acids;  scarcely  sol  in  acetic  acid 
(Wackenroder.) 

Sol.  when  still  moist  in  SO2+Aq.  (Ber- 
thier.) 

Easily  sol.  in  HNOa,  but  only  very  si.  sol. 
in  HCl+Aq,  Not  pptd.  from  very  dil. 
acid  solutions  by  H2S. 

Insol.  in  H2O,  alkalies,  and  alkali  carbon- 
ates, or  sulphides  +  Aq  (Fresemus.) 

InsoL  in  NH4C1,  and  NH4N03+Aq. 
(Brett.) 

When.  pptd.  by  (NH4)2S+Aq,  shows  a 
brown  colour  in  presence  of  200,000  pts.  H20. 
(Pfaff.) 

Tartaric  acid,  etc.  does  not  hinder  the 
pptn.  by  CNH4)2S+Aq.  (Rose.) 

Sol.  in  potassium  thiocarbonate  +  Aq. 
(Rosenbladt,  1.  anal.  26.  15.) 

Sol.  in  Na2Sar  or  K2S*+Aq.  (de  Koninck, 
Zeit.  angew.  Ch.  1891.  202.) 

Cobaltic  sulphide,  Co2Ss. 

Partially  decomp.  by  HCl+Aq;  sol.  in 
HNOs+Aq  with  decomposition. 

SI.  attacked  by  HCl+Aq;  and  slowly  even 
by  aqua  regia.  (Schneider,  J.  pr.  (2)  9.  209.) 


Mm.  Cobalt  pynte 

+  rH2O.  Insol  in  KCX+Aq  i  Flock. 
J.  pr  97.  303.)  More  sol.  in  HCl+Aq  than 
CoS,  (Dingier,  Hera,  J.  B  10.  130.) 

Cobaltoccbaltic  sulphide,  Coafc'4 

Mm.  Linnceite.  Sol.  in  \\arm  HXOs+Aq^ 
with  residue  of  S 

Cobalt  ^sulphide,  CoS2. 

Not  attacked  by  alkalies  or  acids  except 
HNO3  and  aqua  regia.  (Sottorbcrjr,  Pogg  7. 
40.) 

Cobalt  sulphide,  Co^j 

Easily  sol.  in  hot  HC1  with  evolution  of 
H2S  (and  Ho9).  (Proust) 

Cobalt  potassium  sulphide,  KaConS^ 

Slowly  sol.  in  cold  HC1  and  aqua  regia. 

Quickly  sol  in  waim  aqua  regia. 

Sol.  in  HF  and  HsSO4  only  on  wanning. 

Insol.  in  (XH4)oS,  organic  acids,  alkalies, 
12%  HCl+Aq  and  KCN+Aq  (Milbauer, 
Z.  anorg.  1904,  42.  447.) 

Cobalt  telluride,  CoTe. 
TFabre,  C.  R.  105.  673.) 

Cobalt  decamine  sulphurous  acid. 
See  Decamine  cobaltisulphurous  acid. 

Cobaltic  acid. 

Potassium  cobaltate,  K2Co9Ol6+2H2O,  or 
3H20. 

Insol.  in  H20  (Pebal,  A.  100.  262),  but  de- 
comp. by  long  boiling  Sol.  in  cone,  acids. 

K2O,  zCoOs.  Sol  in  H2O.  (Winkler,  J. 
pr.  91.  351.) 

Does  not  exist.  (Donath,  W.  A.  B.  102,  2b. 
71.) 

Cobalticyanhydric  acid,  H3Co(CN)6+HH20. 

Deliquescent.  Very  sol.  in  H2O  and  only 
si.  decomp.  on  boiling 

Sol.  in  HCl+A<j  without  decomp.  even  on 
boiling.  SI.  sol.  in  cone.,  more  sol.  in  dil. 
HNOj+Aq  Not  decomp.  by  boiling  cone. 
HNOj+Aq  or  aq.ua  regia.  Insol.  in  conc.r 
si.  sol.  in  dil,  H2S04+Aq.  Sol.  in  alcohol, 
Insol.  in  ether.  (Zwenger,  A,  162.  157.) 

Ammonium  cobalticyanide,  (NH4)3Co(CN)c 


Very  sol.  in  H20;  si.  sol.  in  alcohol. 

Ammonium  barium  cobalticyanide, 

NH4BaCo(CN)6+H20. 
Sol.inH2O.    (Weselsky.) 

Ammonium  calcium  cobalticyanide, 

NH4CaCo(CN)6+10H2O. 
Sol.  in  H20. 
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Ammonium  mercuric   cobalticyanide, 


Ammonium  lead  cobalticyanide,  Cadmium    sodium    cobalticyanide, 

XH4PbCotCN)fi+3HjO.  NaCdCo(CN),,. 

Sol,  in  S  81  pts.  HoO  at  1SC,  and  si  sol   m  •      <  Fischer  and  Cuntze,  Ch  Z  1902,  26.  873.; 
*.$%  alcohol      i  Schuler  )  J 

Cadmium  cobalticyanide  ammonia, 

Cda[Co(CN)J2,  4NHa+2H20 
( Fischer  and  Cuntze,  Ch  Z  1902,  26.  873  ) 
Cd3[Co(CN>,]2,    5NH,+3H,O       (Fischea 
and  Cuntze,  Ch.  Z.  1902,  26.  873  ) 

Cd3[Co(CN)c]2,     7NH3        (Fischer     and 
Cuntze,  Ch.  Z.  1902,  26.  873.) 

Cd,[Co(CN)fl]S|    9NH3-f2H20       (Fischer 
and  Cuntze,  Ch  Z   1902,  26.  873.) 


Sol.  in  HX)  \\ith  (leoomp 
Insol.    in    alcohol       fSooiulerop, 
1899.) 


Ammonium  sodium  cobalticyanide, 

XH4Nti,Co<CN)c 
Only  d  ,sol  mIi,O     (Weselsky,  B  2.598.) 


Ammonium  strontium  cobalticyanide, 

NH4SrCo(  C 
Sol  inH>()     <\V.) 


Calcium  potassium  cobalticyanide. 
CaKCo(CN)«+9H,0 

8ol  in  H2O     (W  ) 


Barium  cobalticyanide,  basic,  Ba3[CoiCN)J8,    Cobaltous    cobalticyanide,    Co3[Co(CN)0]2-j- 

Ba02H>.  j         14H20 

Not  very  stable     Cannot  be  recryst  with- 1     Insol.  m  H20  and  acids     SI.  sol  in  NH4OH 
out  partial  cfoconip     (\V)  "  I -fAq.     Decomp.  by  KOH+Aq 

Barium  cobalticyanide,  BaJColCN )(,!..+       i  Cupric      cobalticyanide,      Cu3[Co(CN)6]2+ 
10H20.  I         7H2O 


SI.  efflorescent  Very  sol  m  H2O  Insol 
in  alcohol 

Barium   cobalticyanide   chloride, 

Bas[Co(CX)«,]a,  BaCl2+16H2O 
Sol.  in  H«()  without  decomp     (W.) 

Barium  lithium  cobalticyanide,  BaLiCo(CN)6 
•fl5H2O 

The  most  sol  of  the  double  cobalticy- 
anides.  (Wewelsky ) 

Barium    potassium    cobalticyanide, 

BaKCo(CNj<,-fllH20. 
Sol.  inHoO.    (W) 

Bismuth  cobalticyanide  BiCo(CN)c. 

Ppt.  (Mathews,  J.  Am  Chem  So<».  1900, 
22.  275.) 

-f  5H«jO.  Moderately  stable  with  dil.  mm 
acids;  more  stable  with  cone  acids  than  Cd 
or  Zn  comp 

Decomp.  by  NH3  and  alkalies.  (Fischer 
and  Cuntze,  Ch.  Z.  1902,  26.  872.) 

Cadmium    cobalticyanide,    Cdj[Co(CN)<5]2+ 


Attacked  by  strong  min.  acids  only  when 
hot.  Behaves  as  Zn  salt,  toward  cone. 
H2SO<  and  dil  and  cone.  HCL 

Insol.  in  KjCo(CN)«+Aq  Sol  m  NH4OH 
and  NH4Cl+Aq  (Fischer  and  Cuntze,  Ch. 
Z  1902,26.873) 

Cadmium   potassium    cobalticyanide. 

KCdCo(CN)6. 

Not  attacked  by  H2O.  (Fischer  and 
Cuntze,  Ch.  Z.  1902.  26,  873.) 


Insol.  m  H20  and  acids  Sol.  m  NH4OH+ 
+Aq 

Cupric  cobalticyanide  ammonia, 

Cu3[Co(CN)0]2,  4NH3+7H2O. 
Sol.  in  H2O     (Zwenger  ) 

Lead  cobalticyanide,  basic,  Pb3[Co(CN)6]2, 
3PbO2H2+llH20. 

Insol  in  H;>0  or  alcohol;  somewhat  sol.  in 
hotPb(C2H3O2)2+Aq.  (Schuler.) 

Lead  cobalticyanide,  Pb3[Co(CN)6]2+4H20. 

Very  sol.  in  H2O.    Insol.  in  alcohol. 
(Zwenger  ) 

+7H20.  Sol.  in  1.77  pts.  H2O  at  18°,  and 
1.63  pts.  at  19.°  Insol.  m  absolute  alcohol. 
SI.  sol  in  93%  alcohol.  (Schuler,  W.  A.  B. 
79.  302.) 

Lead  potassium  cobalticyanide,  PbKCo(CN)G 

-f3H20. 

Sol.  in  6.74  pts  H2O  at  18°  and  much  more 
easily  in  hot  H2O.  Insol.  in  absolute,  si. 
sol  in  93%  alcohol  (Schuler ) 

Lead  cobalticyanide  nitrate,  Pb3[Co(CN)6k 
Pb(N03)2+12H20, 

Sol.  in  16  91  pts.  H20  at  18°,  16.79  pts. 
at  19°,  and  much  less  hot  H20, 

Nearly  insol.  in  93%  alcohol.    (Schuler.) 

Mercurous  cobalticyanide,  Hg8Co(CN)6. 

Ppt.  Decomp,  by  HCL  Not  attacked  by 
cold,  but  by  hot  cone.  H2SO4.  Not  attacked 
by  HNO3,  acetic  or  oxalic  acid,  Decomp.  by 
alkahes+Aq.  (Miller  and  Mathews.  J.  Am. 
Chem.  Soc.  1900,  22.  64 ) 
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Mercuric  cobalticyanide,  Hg,[Co(CX)fi] ,          '  Sodium  cobalticyanide,  Xu,( 

?i  «i\  m  P'O'^OmP  by  b£lllng  '      KaMlv  so1   m  H'°<  inso1  'n  alcohol. 

Insol  in  alcohol  and  ether     Xot  attucjked  ' 

bv  HCL     (Soonderop,  Diwseit,  1899.)  '       ..          . 

Sodium  zinc  cobalticyanide,   XaZnColCNj,, 

i  Fischer  and  Cuntzo.  Ch  Z.  1902,  26.  873. , 


Mercuric    potassium    cobalticyanide, 

K6HgCo2(CNju 

Sol    in  HjO  with  decomp      Insol    in  al-  • 

oohol.    SI.  sol.  in  ether     (Soenderop,  Disseit,  «  Strontium    cobalticyanide,    »Srj[Co(CX)fl]a-f- 
1899.)  ifYHr.M 

KaH&CojlCISjj, 


1899.) 


(Sormlorop,     Disseit 


10H2O 

Very  sol   in  HisO.    fWeselsky.) 


Mercuric  sodium  cobalticyanide, 
NasHg3Cot(CN)24+4H>0. 

Extremely    deliquescent       (Soonderop 
Dissert,  1899. 

Nickel    cobalticyanide,    Nja[Co(CN)t]jH- 
12H20. 

Insol.  in  H2O  and  acids.    Not  attacked  by 


boiling    HCl-fAq       Sol 
Decomp.  by  KOH+Aq 


in    XH4OH+Aq 


1  Thallium    cobalticyanide,    Tl,Co(CX),. 

100  pts.  H2O  dissolve 3.0  pts  at  0°,  5.S6  pts. 
at  9,5°,  10.04  pts.  at  19  5°  { Fronmuiler,  B. 
11.91.) 

yttrium    cobalticyanide,    YCo(CN)fc-f2Hj() 
Nearly  insol  in  H20      ( Clevc.) 

Zinc  cobalticyanide,  Zn3[Co(CX)6]2+12H20. 


Nickel  cobalticyanide  ammonia, 

Nii[Co(CN;B]a,  4NH3-h7H2O 
Insol.  in  H/) 

Potassium   cobalticyanide,    K3Co(CN)6. 
Easily  sol.  m  H2O.    Insol.  in  alcohol 

Potassium  strontium  cobalticyanide, 

KSrCo(CN)»H-9EaO. 
Sol   in  F20.    (Weselsky.j 

Potassium  thallium  cobalticyanide, 

K8Tl3[Co(CN)o]2 

More  sol.  in  B^O  than  con*esponding 
K  salt.  (Fischer  and  Benzian,  Ch.  Z.  1902, 
26.  49.) 

Potassium  zinc  cobalticyanide, 

(Fischer  and  Cuntze,  Ch.  Z.  1902,  26.  873.) 

Potassium  cobalticyanide  mercuric  chloride, 

2K8Co(CN)6?  3HgCI2. 

(Soenderop,  Dissert.  1899.) 

Potassium  cobalticyanide  mercuric  iodide, 
4K8Co(CN)<j,  HgI2. 

Sol.   in   H20   with   subsequent   decomp. 

Sol.  in  alcohol  and.  ether  with  decomp. 
(Soenderop,  Dissert,  1899.) 

Silver  cobalticyanide,  Ag8Co(CN)6. 

Insol.  in  H20  and  acids.  SoLinNH4OH+ 
Aq. 

Salver  cobalticyanide  ammonia,  Ag8Co(CN)«, 


Sol  in  HCl+Aq  and  salt  is  pptd.  by  dilu- 
n with  H2O.    Decomp  by  HsSO4.    Insol. 
in  K4Co(CN)6-f  Aq.     Sol.  in  NH,OH  and 


Insol.  in  H20.    (Zwenger.) 


NH4Cl+Aq.  '"(Fischer  jmd'CunteeT  ChiTf. 
1902,  26.  873  ) 

Zinc    cobalticyanide    ammonia, 
Zn3[Co(CN)6]2,  5NH3. 

Decomp  by  H20  and  acids     (Fischer  and 
Cuntze,  Ch.  Z.  1902,  26.  873  ) 

Zn3[Co(CN)6]2,     6NH^.       (Fischer     and 
Cuntze ) 

-f-3H2O     (Fischer  and  Cuntze.) 

Zn,[Co(CN)6]2,   10XH3+9H,O.     Decomp 
by  H2O.    (Fischer  and  Cuntze.) 

Cobaltimolybdic  acid. 

Ammonium  barium  cobaltous  cobaltimolyb- 
date, H(NH4)20,  IHBaO,  CoO,  Co08, 
lOMoOa-f  18HH20. 
Difficultly  sol.  in  H2O.     (Friedheim  and 

KeUer,B.  1906,  39.4306.) 

Ammonium  cobaltous  cobaltimolybdate, 
2(NH4)2O,  CoO,  CoO2, 10  MoO3+12H20. 


Much  more  sol  in  H20  than  3(NH4)20 


CoO,  Co02,  12Mo03-f-20H20.  Sp  gr.  of 
cold  sat.  solution =1.096.  (Friedheim  and 
Keller.) 

3(NH4)2O,  CoO,  Co02,  12Mo03-h20H20. 

100  cc,  cold  sat.  aqueous  solution  contain 
3  g,  of  the  salt.  Sp.gr.  of  the  solution  - 1.0234. 

Sol.  in  cone.  HCL 

Decomp.  by  cone.  H2S04,  by  KOH+Aq 
and  by  NaOH  +Aq.  (Friedheim  and  Keller.) 

Barium    cobaltous    cobaltimolybdate, 
3BaO,  CoO,  CoO2,  9MoO8-f-25H2O. 

SI.  sol.  in  H20.    (Friedheim  and  Keller.) 
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Cobaltous  potassium  cobaltimolybdate, 

CoO,    3K20,    Co02,    lOMo 
(Kurnakoff,  Ch.  2.  1890,  14.  113.; 

4-11H..O.  Sol.  in  cone  HC1.  Doeonip  by 
KOH+Aq  and  by  XaOH+Aq.  (  Friedhoim 
and  Keller  ) 

3KA  CoO,  CoO,,  12MoOu+15H,0  Si 
sol.  in  H20.  Sol.  m  cone*  HC1.  Decomp.  by 
KOH+Aq  and  by  NaOH+Aq.  (Fnedheim 
and  Keller.  ; 


+20H«0. 
113.) 


(Kurnakoff,  Ch.  2.  1890,  14. 


Potassium  cobaltimolybdate, 

3K20,  Co02,  OMo 
Ppt.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
703) 

Cobaltinitrocyanhydric  acid. 

Potassium  cobaltinitrocyanide, 
3H30. 


Very  sol.  in  H2O   but  quickly  decomp. 
Insol.  m  alcohol.     (Rosenheim  and  Kop- 
pel,  Z.  anorg.  1898,  17.  68  ) 

Silver  cobaltinitrocyanide. 
Co2Ag5:S702(CN)io+6H20,  and  +21H/X 
(Rosenheim  and  Koppel.) 

Sodium    cobaltinitrocyanide, 
3N  )10 


10+11H20. 

Very  deliquescent.    Sol.  in  H2O.     (Rosen- 
heim and  Koppel  ) 

Cobaltisulphurous  acid,  H6Co2(SO3)c. 

Not  obtained  m  a  solid  state.    (Berglund, 
Acta  Lund.   1872.) 

Cobaltisulphites. 

The  cobaltisulphites  are  insol.  or  at  least 
very  si.  sol.  in 
1872.  23.) 


20.    (Berglund.  Acta  Lund. 


Ammonium  cobaltous  cobaltisulphite, 

(NH4)2S03,  2CoS03,  Co2(S03)3H-14H2O  = 
(NH4)2Co2Co2(S03)6+14H20. 

Scarcely  sol.  in  H20,  but  decomp.  thereby. 

Easily  sol.  in  acids,  when  finely  divided; 
alsoinfrjSOs-fAq.   (Berglund) 

2(NH4)2SO,,   CoS03,   Co2(S08)3+8H2O  = 
(NH4)4CoCo2(S03)6-h8i:I20      As    above. 
(Berglund.) 

Barium  cobaltisulphite,  3BaS08,  Co2(SO8)8+ 

12H20  =Ba8Co7(S08)6-M26[20. 
Ppt.   Insol  in  H20.   Not  attacked  by  cold 
acids  even  H2S04,  but  is  decomp.  by  bofling 
therewirth.    (Berglund,  Acta  Lund.  1872.) 

Bismuth   cobaltisulphite,    BigCosfSOjV 

Insol.  in  H20,  dil.  HN03,  or  HCl+Aq. 
(Berglund,  Acta  Lund.  1872.  31.) 


Calcium  cobaltisulphite,  Ca3Co2(SO)3)o. 

Ppt     Insol.  in  HaO  or  HCl+Aq.    (Berg- 
-lund,  Acta  Lund.  1872.  30  ) 


Cobaltous     cobaltisulphite,    C 

3CoSO3,  Co2(S03)3. 
Ppt.    (Berglund,  B.  7.  470.)' 


Cobaltous   potassium   cobaltisulphite, 

CoKiCo.(SO,)6. 
Insol.  in  H2O.    (Berglund.) 

Silver  cobaltisulphite,  Co2(S03)3,   3Ag2S03. 
Properties  as  the  followmg  comp.    (Berg- 
lund.) 

Silver   cobaltous    cobaltisulphite,    CoS03, 

Co2(SO3)3,    2Ag2S03+9H2O. 
Insol.  in  H20.    Insol.  hi  HN03+Aq.    De- 
comp. by  HC1  or  H2S+Aq     (Berglund.) 

Sodium  cobaltous  cobaltisulphite. 

Decomp  by  H2O,  so  that  it  has  not  been 
obtained  pure.  (Berglund,  Acta  Lund.  1872, 
29.) 

Cobaltoctamine  sulphurous  acid. 
See  Octamine  Cobaltisulphurous  acid. 

Cobaltocobalticyanhydric  acid, 

H3Co3(CN)n. 

Unstable.  (Jackson  and  Comey,  Am.  Ch. 
J.  1897.  19,  277.) 

Barium  cobaltocobalticyanide, 


Somewhat  sol.  in  H20  when  pure. 
The  crude  salt  is  insol   even  in  hot  H20. 
(Jackson  and  Comey.) 

Cupric  cobaltocobalticyanide,  Cu3Co6(CN)32 

+4H20. 
Ppt.    (Jackson  and  Comey  ) 

Potassium  hydrogen   cobaltocobalticyanide, 

K2HCo3(CN)n+2H20. 

SI.  sol  in  cold,  easily  sol.  m  hot  H20. 

Insol.  in  alcohol.    (Jackson  and  Comey.) 

KH2Co3(CN)n-fH20.  Insol.  in  cold  or 
hot  H20  when  impure. 

The  pure  salt  is  slowly  sol.  in  cold  H20. 

More  sol.  in  warm  H20.  (Jackson  and 
Comey.) 

Silver  cobaltocobalticyanide,   Ag3Co3(CN)u 
-fH20. 

Ppt.  (Jackson  and  Comey,  B.  1896.  29. 
1021.) 

Zinc    cobaltocobalticyanide,    ZnHCo8(CN)n 
•f3H20. 

Ppfc.    (Jackson  and  Comey.) 
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Cobaltocyanhydric  acid,  H4Co(CN)6. 

Very  unstable.  Sol.  in  H2O.  Insol.  in 
alcohol. 

Cuprous  potassium  cobaltocyanide, 

K3CuCo(CN)6. 
(Straus,  Z.  anorg.  1895,  9.  17  ) 

Potassium  cobaltocyanide,  K4Co(CN)6. 

Decomp.  on  air.  Very  deliquescent,  and 
sol.  in  H20.  Insol.  in  alcohol  and  ether. 
(Descamps,  Zeit.  Ch.  1868.  9520 

Cobaltous  acid. 

Barium  cobaltite,  BaCo03. 

Insol.  in  H20  or  dil.  HC2H502+Aq.  Sol. 
in  HCl+Aq,  (Rousseau,  C.  R.  109.  64.) 

BaCo205.    As  above.    (Rousseau.) 

Cobaltous  potassium  cobaltite,  3CoO2,  CoO, 
K2O. 

Rapidly  hydrolysed  by  H2O. 

Sol.  in  cone.  HCL  (Bellucci,  Chem.  Soc, 
1907,  92,  (2)  354.) 

Magnesium  cobaltite,  MgCoO3. 

Insol.  in  H20,  NH4OH.  or  (NH4)2C03-hAq. 
Easily  sol.  in  NH4Cl+Aq,  from  which  it  is 
pptd.  by  KOH-j-Aq.  (Berzelius,  Pogg.  33. 
126.) 

Sol.  in  HF,  HC1,  HN03+H2S04;  decomp. 
and  partially  dissolved  by  NH4OH+Aq;  quite 
stable  when  heated.  (Dufau,  C.  R.  1896, 
123.  240.) 

Potassium  cobaltite. 

According  to  Bellucci  and  Dominici  the 
compounds  formerly  described  are  more  or 
less  decomp.  by  hydrolysis.  (C.  C.  1907. 
I,  1530.) 

Sodium  cobaltite. 

Sol  in  NaOH+Aq,  but  pptd.  by  diluting 
the  solution. 

Columbic  acid  (Niobic  acid),  3Gb2O5, 
4H2O,  or  3Cb205,  7H20. 

Easily  sol.  in  HF;  very  si.  sol.  in  HCl-fAa, 
but  is  sol.  in  H20  after  being  treated  with 
HCl+Aq.  Sol.  in  cone.  H2S04.  SoL  in 
KOH+Aq.  InsoL  in  NaOH+Aq,  but  be- 
comes sol.  in  H20  by  being  treated  with 
NaOH+Aq.  Sol.  in  boiling  'Na2C08+Aq. 
(Rose,  Pogg.  113.  1090 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 


,  . 

Cb205,  7H20.    (Saafcesson,  BuU.  Soc.  (2) 
24.  52.) 

Aluminum  columbate,  A120«,  3Cb20«-f  12H20. 
Ppt.    (E.  F.  Smith,  J.  Am.  Chem.  Soc, 
1908,  30.  1652.) 


Barium  columbate,  7BaO,  6Cb206+18H20. 
Ppt.    (Bedford,  J.  Am.  Chem.  Soc.  1905, 
27.  1218.) 

Cadmium  columbate,  CdO,  Cb206. 

Sol.  in  boiling  cone.  H-SC^;  insol.  in  most 
acids;  decomp.  by  HKS04  afc  red  heat.  (Lars- 
son,  Z.  anorg.  1S96,  12.  199.) 

•f  3HH2O.  Ppt.  (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  190S,  30.  1652.) 

Caesium  columbate,  4Cs2O,  3Cb206-fl4H20. 

Very  sol.  in  H2O.  (E,  F»  Smith,  J.  Am. 
Chem.  Soc.  1908,  30.  1654.) 

7Cs20,  6Cb2O6-f30H2O,  Ppt.  (E.  F. 
Smith,  J.  Am.  Chem.  Soc.  1908, 30. 1655.) 

Calcium  columbate,  2CaO,  Cb206. 
Insol.  in  H20.    (Joly,  C.  R.  81. 266.) 
CaO,  CbaOs.    Sol.  in  boiling  cone.  E2S04; 
insol.  in  most  acids;  decomp,  by  HKSO4  at 
red  heat.    (Larsson,  Z.  anorg.  1S96,  12.  198.) 

Cobalt  columbate,  CoO,  Cb205. 

Sol.  in  cone,  boiling  H2S04;  insol.  in  most 
acids;  decomp.  by  HKS04  at  red  heat.  (Lars- 
son.) 

Copper  columbate,  CuO,  Cb20fi. 

Sol.  in  boiling  cone.  H2S04;  insol.  in  most 
acids;  decomp.  by  HKS04  at  red  heat.  (Lars- 
son.) 

+3HH2O.  Ppt.  (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1908,  30.  1652.) 

Iron  (ferrous)  columbate,  Fe(Cb08)2. 
Min.  Columbiie.    InsoL  in  acids. 

Iron  (ferrous)  columbate  tantalate,    - 

sFe(TaO,)2,  yFe(CbOs)2. 
Min.  Tantalite.    Not  attacked  by  acids. 
Fe(CbO8)2,  4Fe(TaO*)2.  (  Min.   Tapiolite* 

Lithium  columbate,  7n3O,  6Cb2O6+26H2O. 
Ppt.    (E.  F.  Smith,  J.  Am.  Chem.  Soc. 
1908,  30.  1655.) 

Magnesium  columbate,  MgO,  Cb2O6. 

Sol.  in  boiling  cone.  H2S04;  insol.  in  most 
acids :  decomp .  by  KHS04  at  red  heat .  (Lars- 
son,  Z.  anorg.  1896, 12. 196.) 

4-4H20.   Precipitate.    (Rammelsberg.) 

+7H2O.  Ppt.  (E.  F.  Smith,  J*  Am. 
Chem.  Soc.  1908,  30.  1651.) 

4MgO,  Cb2O,j.'  Insol.  in  H*O.  (Joly,C.R. 
81.  266.) 

3MgO,  CbaO*.    As  above, 

Manganous  columbate. 
Insol.  in  HaO,    (Joly,  C.  R.  81.  266.) 
3MnO,  5Cb4O5.  Sol.  in  boiling  cone.  H*SO4; 
insol.  in  most  acids;  decomp.  by  HKSO4  at 
red  heat.    (Larsson,  Z.  anorg.  1896, 12. 201.) 
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Potassium  columbate,  KCb03. 

Sol.  in  H20.    (Joly,  in  Fremy's  Encyc.  Ch.) 

KsCb*0T+5}iHaO.    InsoL  in  H20.    (San- 
tesson.) 

K2CbA<i-h5H2O,    Nearly  insol  in  H2O. 

K4Cb207-f  11H20.    Insol.  in  HaO.    (San- 
tesson,  BuU.  Soc.  (2)  24.  53.) 

K4Cb8023-HlH20,    (Santesson.) 

K6CbA84-13HaO.    Sol.  in  H2O. 

K8CbAo-t-16H20.    Efflorescent,    Sol.  in 
H2O.    C  Marignac,  A.  ch.  (4)  8.  20.) 

Very  sol.  in  H«0.    (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1908,  30.  1652.) 

KHCb12O37-h27H20.    Sol.  in  H20.    Insol 
in  alcohol.    (E.  F.  Smith.) 

a-f  32H20.    Sol.  in  H2O. 


Potassium  sodium  colunibate,  3KsO, 


Very  slightly  sol.  in  H2O.   Insol.  in  alkalies. 
(Marignac.) 

Rubidium  columbate,  3Rb20,  4Cb205-|- 


(E.  P.  Smith,  J.  Am.  Chem.  Soc.  1908,  30, 

4RbA  3Cb2064-14H2O.  Very  sol.  in  H2O. 
(E.  F.  Smith.) 

Sflver  cohunbate,  AgaO,  Cb206+2H20. 
Ppt.   (E.  P.  Smith.)  ^^ 

7Ag20,   6Cb2Os-h5H2O,     InsoL  in  H20. 

(Bedford,  J.  Am.  Chem.  Soc.  1905,  27.  1218.) 

Sodium  columbate,  NaCb03-h3^HA 

Completely  sol.  in  H2O.    (Rose). 

Ppt.  (E.  P.  Smith,  J.  Am.  Chem.  Soc.  1908, 
30.  1651.) 

+  2J^H20.  SI,  sol  in  cold  H20.  Insol.  in 
jtfaOH-hAq,  (Santesson,)  . 

2Na2O,  SCbsjOs-fOHaO.  Insol.  in  H20  or 
mOH+Aq.  (Santesson.) 

$Na20,  7Cb2O6.  1  pt.  is  sol.  in  195-200  pts. 
H20  at  14r-20Q;  in  ether  75-80  pts.  or  in  103 
pts.  boiling  water.  (Rose.) 

7Na20,  6Cb205+32H20.     Yery  stable. 

Sol.  m  H20.  (Bedford,  J.  Am.  Chem.  Soc. 
1905,  27,  1217.) 

Thorium  columbate,  5Th20,  16Cb2Ofi. 

Sol.  in  boiling  cone.  H^SCU;  insol.  in  most 
acids;  decomp  ,  by  HKS04  at  red  heat.  (Lars- 
son,  Z.  anorg.  1896,  12.  202.) 

yttrium  columbate,  Y20a,  Cb20&. 
Jnsol.  in  H?0.    (Joly,  C.  R.  81.  1261.) 
SoL  in  boiling  cone.  H2S04;  insol.  in,  most 
*acids;  decomp.  by  HKS04  at  red  heat.   (Lars- 

sson.) 

2inc  columbate,  ZnO,  Cb20«. 

Sol.  in  boiKng  cone.  H2S04;  insol.  in  most 
acids;  decomp.  by  HKS04  at  red  heat,  (Lars- 
son.) 


7ZnO,  6Cb.O5+25H2O.    Insol.  in  H20. 
(Bedforel,  J.  Am  Chem.  Soc.  1905,  27.  1218.) 


Zirconium  columbate,  ZrOs, 

Sol.  in  boiling  cone.  H2SO4;  insol.  in  most 
acids;  decomp,  by  HKSO4  at  red  heat.  (Lars- 
son.) 

Percolumbic  acid. 
See  Percolumbic  acid. 

Columbium  (JSiobium),  Cb. 

Scarcely  attacked  by  HC1;  HNO3,  or  aqua 
regia.  Cone.  H2S04  dissolves  easily  on  warm- 
ing. 

SoL  in  fused  oxidizing  agents;  sol  in  hot 
cone.  H2S04  and  in  HF;  also  in  HF+HN03; 
insoi  in  other  acids.  (Moissan,  C.  R.  1901, 
133.  24.) 

Columbium  pentabromide,  CbCr6. 
(Rose,  Pogg.  104.  422.) 

Columbium  carbide  nitride,  3CbC,  2CbN. 
(Joly,  BuU.  Soc.  (2)  25.  506.) 


Columbium  inchloride, 

Not  deliquescent;  not  attacked  by  HaO, 
but  easily  oxidised  by  HN08+Aq  Insol.  in 
NH4OE+Aq.  (Roscoe,  C.  N.  37.  25.) 

Columbium  pentachloride,  CbCl6. 

Decomp  by  HaO  with  separation  of  a 
hydrate  of  Cb206.  Sol.  in  cold  HCl+Aq, 
forming  a  solution  which  soon  gelatinises,  and 
separates  out  Cb206  by  heat  or  dilution;  with 
hot  HCl+Aq,  forms  a  cloudy  solution  which 
does  not  gelatinise.  Sol  in  H2SO<  to  form  a 
clear  liquid  which  gelatinises  on  heating.  Sol. 
in  KOH4-Aq.  SoL  in  alcohol  with  slight 
residue.  (Rose,  Pogg.  104.  432.) 

Columbium  pewtafluoride,  CbF6. 

Very  hydroscopic;  sol.  in  HgO  without 
separation  of  columbic  acid.  (Ruff,  B.  1909, 
42.  492.) 

Columbium  fluoride  with  MF. 
See  Fluocolumbate,  M. 

Columbium  hydride,  CbH(?). 

InsoL  in.HCl,  HNO?,  and  dil.  H2S04-f  Aq, 
even  on  boiling.  Sol.  in  boiling  cone.  HaSO< 
and  in  fused  KHSO4.  Sol.  in  cold  HF+Aq 
If  not  too  dilute.  Also  attacked  by  KOH-h 
Aq.  (Marignac,  N.  Arch.  Phvs.  Nat,  31.  89.) 

Not  attacked  by  boiling  H20,  or  boiling 
HCL 

Oxidized  by  hot  E2S04.  Insol.  in  boiling 
HN03.  (Muthmann,  A.  1907,  355.  90.) 

Columbium  hydroxide  Cb205, 
See  Columbic  acid. 
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Columbium  nitride. 

Not  attacked  by  boiling  nitric  acid  or  aqua 
regia,  but  sol  in  a  cold  mixture  of  HNO3  and 
HF.  (Rose,  Pogg.  111.  426.) 

Cb3N5.  Not  attacked  by  boiling  HS0  or 
HCL  Insol  in  cone.  HNO3,  and  H2S04. 

Decomp.  by  fused  KOH.  Not  attacked  by 
boiling  with  KOH-j-Aq.  (Muthmann,  A. 
1907,  355.  94.) 

Columbium  dioxide,  Cb202. 

Sol.  when  still  moist  in  boiling  dil  HC1+ 
Aq.  Insol  in  hot  HN03;  loss  sol  in  aqua 
regia  than  in  HCl-f-Aq.  Sol.  in  cone.  H2S04 
after  long  heating  (Rose  ) 

Insol.  in  H20,  KOH,  or  cone,  acids,  even 
when  boiling.  (Delafontaine.) 

Columbium  Zramde,  Cb2O3. 

Insol.  in  acids  except  HF.  (Smith,  Z. 
anorg.  1894,  7.  28.) 

Columbium  tefroxide,  Cb2O4. 

Not  attacked  by  cold  or  hot  H20,  HC1, 
HNOS,  H2S04,  9r  aqua  regia.  Slightly  at- 
tacked by  boiling  KOH+Aq.  (Delafon- 
taine.) 


Columbium  peroxide, 

When  ignited  insol.  in  hot  cone.  H2S04. 
When  it  haj3  not  been  ignited  it  forms  a  clear 
solution  with  H2S04,  which  can  be  diluted 
without  forming  any  precipitate.  (Rose, 
Pogg.  112.  549.) 

Sol.  in  fused  KHS04,  which  can  be  diluted 
with  H20  without  causing  pptn.  Insol.  in 
HF. 

Columbium  oxybromide,  CbOBr3. 

Decomp.  by  H20  into  Cb205  and  HBr.  Sol. 
in  hot  H2S04  and  cone.  HCl+Aq,  (Rose, 
Pogg.  104.  442.) 

3H20,  Cb204,  HBr(?)  Easily  sublimed. 
(Smith,  Z  anorg.  1894,  7.  97.) 

Columbium  oxybromide  rubidium  bromide, 

CbOBrs,  2RbBr. 

Unstable  in  moist  air.  Decomp  by  H20. 
(Wemland,  B  1905,  39.  3059.) 

Columbium  oxycbloride,  CbOCls. 

Attracts  H20  from  air  without  deliquescing 
and  decomposed.  Decomp.  with  H20  with 
evolution  of  heat.  Insol.  in  hot  or  cold  HC1  + 
Aq.  Sol.  by  long  contact  with  H2S04  to  a 
cloudy  liquid,  which  clears  up  on  warming. 
but  soon  separates  out  Cb205.  Sol.  in  cold 
KOH+Aq  and  hot  K8C03+Aq.  fRose) 

Sol.  in  alcohol,  from  which  it  is  precipitated 
by  ether.  (Blomstrand.) 

3H20,  Cb204,  HCL  Sublimate.  (Smith, 
Z.  anorg.  1894,  7.  97.) 

Columbium  oxychloride  rubidium  chloride, 

CbOCl3,  2RbCL 

Decomp.  by  H20.  (Weinland,  B.  1906, 
39.  3057.) 


Columbium  oxyfluoride,  CbOF3. 
ttoly,  C.  R.  81.  1266 ) 

Columbium  oxyfluoride  with  MF. 

See  Fluoxycolumbate,  and  Fluoxyhypo- 
columbate,  M. 

Columbium  oxysulphide,  Cb2OS3. 

Insol  in  boiling  HCi-fAq.  Slowly  decomp. 
into  Cb206  by  boiling  with  HNOs  or  aqua 
regia.  Insol.  in  boiling  dil  H2S04+Aq. 
Converted  into  columbic  sulphate,  sol  in  H2O, 
by  boiling  cone.  H2S04.  SI.  sol.  in  hot  HF. 
Insol  in  boiling  K2S+Aq.  (Rose.  Pogg.  111. 
193.) 

Copper,  Cu. 

Copper  is  not  attacked  bv  distilled  H20,  or 
by  NH4N03,  KN03,  or  (Nfl4)2S04+Aq,  or  by 
a  mixture  of  those  salts  in  solution.  (Muir, 
cited  by  Carnelly,  Chem.  Soc  30, 1.) 

Distilled  H^O  has  slight  action  on  Cu.  100 
ccm  H2O  dissolved  from  2  sq.  dcm.  Cu  from 
0.035  mg.  Cu  in  one  hour  up  to  0.280  mg.  in 
72  hours.  100  ccm.  H20  dissolved  0  44  mg. 
from  6  sq.  dcm.  in  48  hours.  Presence  of 
solder  diminishes  solubility  about  one-half. 
At  90-100°  the  amount  dissolved  is  about  one- 
half  that  at  ord.  temp.  (Carnelley,  Chem. 
Soe.  30.  1.) 

100  ccm.  distilled  H20  dissolved  only  1 
mg.  Cu  from  11.8  sq.  cm.  during  a  week,  while 
air  free  from  C02  was  conducted  through  the 
solution  When  the  air  contained  C02,  3  mg. 
were  dissolved.  (Wagner,  Dingl.  221. 259  ) 

100  1.  sea  water  dissolved  12.96  g.  Cu  from 
1  sq.  m.  (Calvert  and  Johnson,  C.  N.  11. 
1710 

Solubility  in  H2S04. 

Not  attacked  by  dil.  H2S04+Aq.  (Vogel, 
Schw.  J.  32.  301.) 

Action  of  HsS04  at  ordinary  temp,  is  very 
slight  even  after  a  long  time.  (Barruel,  J. 
Pharm.  20.  13  [1834].) 

H2S04  has  no  action  below  130°.  (Calverfc 
and  Johnson,  Chem.  Soe.  19.  438.) 

H2S04  acts  slightly  even  at  20.° 
16.3  g.  H2SO4  (1 843  sp.  gr.)  dissolved  the 
following  amts.  from  3  g.  Cu,  having  a 
surface  of  65  sq.  cm.  at  the  given  temp. 


Temp. 

Time 

%  Cu  dissolved 

19° 

14  days 

About  6 

60 

120  min. 

2  5 

80 

30     " 

1.5 

100 

30     " 

3  1 

124 

30     " 

22.7 

130 

30     " 

32.6 

137 

30     " 

35  0 

150 

30     " 

69  2 

170 

10     " 

51  92 

195 

2     " 

53  5 

220 

%     " 

70  57 

270 

few  seconds 

nearly  100 
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With  dilute  acid  the  action  was  much  less 
violent,  as  is  seen  in  the  following  table — 


Tern  1      Time 


100C 
100 
100 
100 
130 
130 
130 
165 
165 
165 


30min 

30 

30 

30 

30 

30 

30 

15 

30 

30 


Acid 


H2S04 

2H2S04,  H20 
H2S04,  H20 
H2SC4t  2H20 

H2S04 
H2S04,  H20 
H2S04.  2H20 


H2S04,  H20 
H2S04,  2H20 


Sp   gr. 


%  Cu 
dissolved 


843 
8295 
780 
.620 
.843 
.780 
.620 
843 
,780 
620 


2  380 

0  585 

0 

0 
32.6 

1.18 

0 

70 
16  5 

2  7 


(Pickering,  Chem.  Soc.  33.  112  ) 

Cu  is  very  si.  attacked  by  cold  HCl+Aq  of 
1.12  sp.  gr.,  but  somewhat  more  on  warming. 
Even  less  sol.  in  dil.  HCI+Aq.  (Lawe,  It. 
anal.  4.361.) 

Sol.  in  warm  cone.  HI-f-Aq.    (Rose.) 

Slowly  attacked  by  H2S03+Aq.  (Causse, 
Bull.  Soc  (2)45.3.) 

More  or  less  sol.  in  all  dil.  mineral  acids  and 
also  in  organic  acids,  as  acetic,  tartaric,  etc., 
when  supply  of  air  is  afforded;  but  absolutely 
insol.  in  the  latter  acids  when  air  is  wholly 
excluded.  The  importance  of  this  fact  in  the 
use  of  Cu  cooking  utensils  is  manifest. 

Easily  attacked  by  ord.  HNOs+Aq. 

With  very  cone.  fiN03-f  Aq  (sp.  gr.  1.52)  it 
becomes  passive,  as  in  the  case  of  Fe. 

Pure  dil.  HN03+Aq  of  1.07  sp.  gr.  or  less 
does  not  attack  Cu  at  20°,  but  if  N02  or 
KN02,  is  added  the  action  begins  at  once.  If 
HNOs+Aq  is  more  cone,  the  Cu  is  attacked. 
HN03-(-Aq  of  1.108  sp.  gr.  begins  to  act  at 
—2°,  and  of  1.217  sp.  gr.  at  -10  . 

HNOj-f  Aq  of  1.512  sp.  gr.  attacks  Cu  vio- 
lently at  20°,  but  action  soon  ceases  on  ac- 
count of  formation  of  a  crust  of  Cu(N08)2, 
insol.  in  pure  HN03.  (Millon,  A.  ch.  (3)  6. 
95,) 

Easily  sol.  in  2N-HC103+Aq  at  50°. 
(Hendnxson,  J.  Am.  Chem.  Soc.  1904,  26. 
756.) 

Not  appreciably  sol.  in  anhydrous  HF. 
(Poulenc,  A.  ch.  1894,  (7)  2. 12.) 

When  in  contact  with  the  air,  Cu  is  soon 
oxidised  by  acids,  alkalies  (especially  NH4OH 
•fAq),  and  many  fatty  bodies. 

Sol.  in  (NH4)2CO*+Aq.  (Traube,  B.  18. 
1887.) 

Slowly  sol.  in  NH4OH+Aq.  (Schdnbein, 
B.  A.  B.  1856.  580 ) 

Sol.  in  KI+Aq  when  warm  and  cone. 
(Rose.) 

When  finely  divided,  Cu  is  easily  sol.  in  hot 
FeCls4-Aq. 


Action  of  dilute  solutions  of  salts  on  solubil- 
ity of  Cu  in  H20. 

100  ccm.  solution  of  the  following  salts  dis- 
solve the  amts.  of  Cu  given  below,  from  a 
surface  of  1  sq.  dcm  in  48  hours. 


Salts 


H2O 


KNOs 


NaK03 


CaSO4 


K2S04 


MgS04 


Na2C03 


K2C03       { 


NaCl 


KC1 


(NH4)2S04 


NH4N03 


NH4C1 


G   salt  dissolvec 
m  100  ccm   HaO 


0  01 
0  05 
5.00 


0.05 
5.00 


0.05 


0  05 
5.00 


0  05 
5.00 


0  01 
0.05 
5  00 


0.05 
5.00 


0  01 
0,05 
5  00 


5  00 


0  05 
5.00 


0  01 
0  05 
5.00 


0.05 
5  00 


Mg    Cu  dis- 
soh  ed 


0.11 


0  07 
0.13 
0  16 


0  18 
0  19 


0  11 


0.12 
0.28 


0.16 
0.34 


0  05 
0.11 
2  80 


0  14 
2  35 


0  05 
0  18 
7.50 


8  17 


0  66 
28.50 


0  17 

0  66 

60.00 


0  92 

158  75 


At  100°  the  action  of  KN08,  K2S04,  and 

HaNOs  is  diminished,  while  that  of 
(NH4)2S04,  Na2COa,  and  NaCl  is  increased. 

Tables  are  also  given  for  mixtures  of  the 
above  salts.  (Carnelley,  Chem.  Soc.  30.  1.) 

Solubility  of  Cu  in  dilute  salt  solutions. 

11.8  sq.  cm.  Cu  were  used,  and  the  action 
continued  one  week,  while  air  with  or  without 
C02  was  passed  through  the  solution  con- 
tinually. 
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100  ccm.  solution  of  the  following  salts  dis- 
solved the  given  amts.    Cu. 


Salt 

G    salt  dis- 
solved m 
100  com  H^O 

Mg   Cu  dis- 
soKed  with- 
out COa 

Mg  Cu 
dissolved 
with  CO> 

NaCl 

0  50 

4 

115 

KC1 

0.50 

4 

115 

MgCl2 

0.83 

5 

112 

NH4C1 

1  00 

904 

138 

K2S04 

1  00 

0 

4 

KNO3 

1.00 

0 

3 

Na2C03 

1  00 

0 

NaOH 

0  923 

0 

CaO2H2 

sat. 

0 

•• 

(Wagner,  Dingl.  221.  260.) 

Distilled  H20  dissolved  no  Cu  from  420  sq. 
mm.  in  150  hours  at  ord  temp. 

NH4N08+Aq  with  less  than  0.4  g.  per  litre 
showed  the  same  result. 

KNOs+Aq  or  (NH4)2S04+Aq  contain- 
ing 0.1  to  0.2  g.  per  litre  dissolved  no  Cu. 

H2O  containing  carbonates +mtrates,  car- 
bonates+sulphates,  or  chlorides +nitrates 
also  dissolved  no  Cu. 

NH4NOs+Aq  containing  0.4  g.  per  litre 
dissolved  3  mg.  per  litre  after  150  hours 
contact. 

From  a  surface  of  2100  sq.  m.  of  Cu,  H20 
charged  with  CO2  at  ord.  pressure,  and  con- 
taining the  following  salts  in  solution,  dis- 
solved the  given  amts.  Cu.  in  120  hours. 


in   110  cc.  dissolves  0.2050-0.2279  g.  Cu. 
(Turrentine,  J  phys.  Chem.  1907,  11.  625.) 
SI.  attacked  by  liquid  NH3.     (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 

Amts  Cu  dissolved  by  action  of  various  oils 
on  8  sq.  in.  Cu  by  10  days'  exposure  and 
subsequent  67  days  — 

Linseed  oil 
Olive  oil  . 
Colza  oil  . 
Almond  oil 
Seal  oil    . 
Sperm  oil 
Castor  oil 
Neatsfoot  oil 
Sesame  oil 
Paramne  oil 

Amt   Cu  dis- 
solved m  10  dajs 

Amt  Cu  difesolved 
in  subsequent  (37 
days 

0  3000  gr 
02200 
0  0170 
0  1030 
0.0485 
0  0030 
0  0065 
0.1100 
0  1700 
0  0015 

ain 

0  2435  grain 
0  0200 
0  1230 
0  1170 
0  0315 
0  0575 
0  0035 

0  0015*  "   " 

Salt 

G  salt  dissolved 
in  3  1  HaO 

Mg  Cu 

dissolved 

H20 

1  0 

K2C08 

6'.2* 

0.2 

CaCl2 

0  2 

1  80 

NH4N08 

0  02 

1  40 

NE4N08 

0.04 

1  40 

K2C08+     { 

0.1 

NH^Oa       1 

0.02 

1  00 

K2C08+ 

0.2 

NH4N08       1 

0  04 

0.1 

NH4N08+  J 

0  2 

CaCl2        1 

0  2 

3  6 

From  a  surface  of  2100  sq.  m.,  H20  charged 
with>C02  at  pressure  of  6  atmos.  dissolved  0.6 
mg.  in  48  hours. 

H20  when  charged  with  C02  at  6  atmos.  and 
containing:  * 

16  mg.  NH4N05  per  litre,  dissolved  0.8  mg. 
in  48  hours. 

80  mg.  NH4N08  per  litre,  dissolved  1.4 
mg.  in  48  hours. 

40  mg.  K2C08,  per  litre,  dissolved  1.2  mg 
in  48  hours.  (Mtur,  Proc.  Soc.  Manchester, 
15.  31.) 

Sol.  in  KCNT+Aq.  (Goyder,  C.  N.  1894, 
69.  262.) 

A  solution  of  (NH*)2S2O8  containing  0-.829  g. 


(Watson,  C.  N.  36.  200.) 

Qualitative  results  of  the  action  of  various 
oils  on  Cu  are  also  given  by  Thompson. 
(C.  N  34. 176,  200,  219.) 

Yz  ccm.  oleic  acid  dissolves  0.0157  g.  Cu 
in  6  days.  (Gates,  J.  phys.  Chem.  1911, 
15. 143.) 

Sol.  in  an  alkaline  solution  of  gelatine  (3  54 
%)  copper  gauze  dissolved  in  48  hours. 
(Lidoff,  C.  C.  1899,  II.  471.) 

Cuprous  acetylide,  Cu2C2. 

Decomp.  by  heating  with  H2O  or  KCN-f 
Aq.  Decomp.  by  HN03.  (Keiser,  Am.  Ch. 
J.  1892,  14.  289.) 

Not  decomp.  by  H2S04,  NH4OH?  KOH  + 
Aq  or  acetic  acid,  even  on  warming.  The 
dry  salt  is  sol.  in  very  dil.  HCl+Aq  without 
evolution  of  gas.  Sol.  in  cone.  KCN-f  Aq. 
(Battger,  A.  1859,  109.  356.) 

Cupric  acetylide,  CuC2. 

Easily  sol.  in  HC1.  Turns  brown  in  the  air, 
and  becomes  insol.  in  acids.  (Phillips,  Z. 
anorg.  1894,  6. 241.) 

3Cu4C80+2H20.  Solubility  as  that  of 
Cu8Cl7H408.  (Soderbaum,  B.  1897,  30.  764.) 

CusCarEUOa.    Insol.  in  BL20. 

When  dry  is  violently  decomp.  by  cone. 
H2S04  or  not  too  dil.  HNOa.  _  Rapidly,  de- 
comp. by  warming  with  dil.  acids,  especially 

Insol.  in  ]STH4OH-|-Aq  in  absence  of  air, 
partially  sol.  in  presence  of  air. 

Insol.  in  organic  solvents.  (Sb'derbaum, 
B.  1897,  30.  762.) 


Cuprous  acetylide  iodide,  Cu8C2I,  Cul. 
Ppt.     (Berthelot   and   Detepine,    A. 
1900,  (7)  19.  54.) 
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Cupric  arsenide,  Cu5As2, 

(Remsch,  J.  pr.  24.  244.) 

Cu4As2.    (Gehlen.) 

CusAsa.  Ppt  Decomp.  by  acids.  (Kane, 
Pogg.  44.  471) 

Cu3As.  Min  Domeykite.  Insol.  in  HC1 
+Aq;  sol  in  HNO3. 

CueAs.     Min    Algodomte. 

CuoAs     Min.  Darwimte. 

Cuprous  azoimide,  CuN3. 

Insol  in  H20.    (Curtms.) 

Sensitive  to  sunlight.  (Wohler,  B.  1913, 
46.  2053.) 

Cupric  azoimide,  basic,  CuO,  CuN6. 
Insol.  in  H20.    (Wohler,  B.  1913, 46.  2055.) 

Cupric  azoimide,  CuN6. 

Very  explosive. 

Very  si  sol.  in  H20.  Decomp.  by  boiling 
with  HA  (Curtius,  J.  pr.  1898,  (2)  58. 
296.) 

Copper  azoimide  ammonia,  CuN3,  2NH3 

Ppt  Insol  in  H2O.  Easily  sol.  in  dil. 
acids.  (Dennis,  J.  Am.  Chem.  Soc  1907. 
29,  19 ) 

Copper  boride,  Cu3B2. 

(Maxsden,  J.  B.,  1880.  330.) 

Cuprous  bromide,  Cu2Br2. 

1  l.H2O  dissolves  at  18°-20°. 
0  4320  milhrnols  bromine. 
0.3157         "       cupric  copper. 
0.1061        "       cuprous  copper. 
(Bodlander,  Z.  anorg.  1902,  31.  460.)     • 

Sol.  in  HBr,  HC1  without  decomp.,  or 
HNOs+Aq  with  decomp.,  also  in  NH4OH 
-j-Aq.  Insol.  in  boiling  cone.  H2S04  or 
HC2HsO2H-Aq.  (Berthemot,  A.  ch.  44.  385.) 

Sol.  in  H2S03-{-Aq.  (Lean  and  What- 
mough,  Chem.  Soc.  1898,  73.  151.) 

Sol.  in  NaCl,  and  Na2S203+Aq.  (Re- 
nault, C.  R.  59. 319.) 

Solubility  of  Cu2Br2  in  KBr+Aq. 
All  values  recorded  in  millimols  per  litre. 


KBr 

Total  copper 

Cupnc 
copper 

Cuprous 
copper 

25 
40 
60 
80 
100 
120 
500 

0.119 
0.200 
0  310 
0.423 
0  5836 
0  6934 
8  719 

0  012 
0.013 
0.025 
0.012 

0.107 
0.187 
0.285 
0.411 
0.5836 
0  6934 
8  719 

(Bodlander  and  Storbeck,  Z.  anorg  1902,  31. 
462 ) 


Difficultly  sol.  in  methyl  acetate.     (Nau- 
mann,  B.  1909,  42.  3790  ) 
Sol  in  ethyl  acetate     (Naumann,  B.  1910, 

43.  314 ) 

Insol  in  acetone.  (Naumann,  B.  1904, 
37.  4329;  Eidmann,  C  C  1897,  II.  1014.) 

100  g  acetomtnle  dissolve  3.86  g  Cu2Br2 
at  18°  (Naumann  and  Schier,  B  1914,  47. 
249) 

Sol.  m  pyridme.  (Naumann,  B.  1904,  37. 
4609.) 

Mol.  weight  determined  in  pyridme, 
methyl  and  ethyl  sulphides.  (Werner,  Z. 
anorg  1897,  15.  19,  26,  and  28.) 

Cupric  bromide,  CuBr2. 

Deliquescent.  Very  sol.  m  H20,  Insol.  in 
benzene.  (Franchimont,  B.  16.  387.) 

Very  si  attacked  by  cold  or  even  hot 
H2S04.  (Viard,  C.  R.  1902,  135.  169.) 

Moderately  sol.  in  liquid  NH3.  (Horn, 
Am.Ch  J.  1908,  39.219.) 

100  g.  95%  formic  acid  dissolve  0  16  g.  at 
21°  (Aschan,  Ch.  Z.  1913,  37.  1117.) 

100  g.  acetomtrile  dissolve  24  43  g  CuBr2 
at  18°.  (Naumann  and  Schier,  B  1914,  47. 
249.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.)  . 

Sol.  in  acetone  with  a  brown  color.  (Eid- 
mann, C.  C  1899,  II.  1014.) 

+2H2O(?).      (Berthemot,    A.    ch.    1830, 

44.  385.) 

+4F2O  Very  sol  in  H20.  (Sabatier, 
Bull  Soc.  1894,  (3)  11.  677 ) 

Cupric  hydrogen  bromide,  CuBr2,  HBr+ 
2H2O 

Decomp.  by  H20.  (Sabatier,  Bull.  Soc. 
1894,  (3)  11.  681.) 

+10H20.  (Weinland  and  Knoll,  Z.  anorg. 
1905,  44.  116.) 

Cupric  lithium  bromide,  CuBr2, 2LiBr-J-6H20. 

Very  hydroscopic.  (Sementschenko,  Z. 
anorg.  1899,  19.  336.) 

Very  hydroscopic;  decomp.  by  H20. 
(Kurnakoff,  C.  C.  1899, 1.  16.) 

Cupric  potassium  bromide,  CuBr2,  KBr. 

Decomp.  by  H2O.  (Sabatier,  Bull.  Soc. 
1894,  (3)  11.  683.) 

Cuprous  bromide  ammonia,  Cu2Br2,  2NH8. 

Stable  when  dry. 

Easily  sol.  in  HNO3  and  NH4OH-HAq. 
Other  mineral  acids  and  acetic  acid  separate 
Cu2Br2.  (Richards,  Z  anorg.  1898,  17.  245.) 

Cu2Br2,  6NH8.    (Lloyd.) 

Cu2Br2,  3NH8.  (Lloyd,  J.  phys.  Chem. 
1908,  12.  399.) 
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Cupric  bromide  ammonia,  CuBr2,  2NH3. 

Sol.  in  NH4Br+Aq  without  decomp. 
(Richards,  B.  23.  3790.) 

3CuBr2,  10NH8.  Decomp.  by  HoO. 
(Richards,  Am.  Ch.  J.  15.  651.) 

CuBr2,  3NH3.  Completely  sol.  in  a  little 
H20,  but  is  decomp.  by  dilution.  Insol.  in 
alconol.  (Rammelsberg,  Pogg.  65. 246.) 

CuBr2,  4NH3+H20.  100  pts.  H2O  dis- 
solve 69  03  pts  CuBr2,  4NHd  at  25°.  (Pud- 
schies,  Dissert ) 

CuBr2,  5NH3.  As  above.  (Rammels- 
berg.) 

CuBr2,  6NH3.  Sol.  in  small  amis,  of  H20, 
but  decomp.  on  dilution.  (Richards.) 

Cupric  bromide  nitric  oxide,  CuBr2,  NO. 

Decomp.  by  H2O.  (Manchot,  B.  1914, 
47.  1607.) 

Cuprous  chloride,  Cu2Cl2. 

1.53  g.  Cu2Cl2  dissolve  in  100  g.  H20  at 
21.5°;  1.55  g.  at  26.5°.  (Kremann  and  Noss, 
M.  1912,  33. 1206.) 

Solubility  of  Cu2Cl2  in  H20  in  an  atmosphere 

of  hydrogen. 
Solubility  is  recorded  in  mg-atoms  per  1. 


t* 

Total 
Cu 

CuCl> 
by 
analysis 

Cl 

CuaCh 
calc 

CuiCh 
by 
analysis 

20  2 
19.6 
19  3 

2  752 
2  919 
2  971 
2  861 

2.124 
2  254 
2  294 
2  245 

5.672 
5  525 

5.464 
5.464 

0  628 
0  665 
0  677 
0  616 

0*420 
0  474 
0  499 

(Bodlander,  25.  anorg.  1902,  31. 12.) 

Solubility  of  Cu2Cl2  in  H20  in  an  atmosphere 

ofC02. 
Solubility  is  recorded  in  mg-atoms  per  1. 


t° 

20.6 
21.7 

19*7 

Tolal 
Cu 

2  818 

2  805 
2  880 
2  805 

CuCl2 
by 
analysis 

Cl 

Cu2Cl2 
by 
analysis 

CusCla 
calc. 

2  243 
2  258 
2  138 

5.235 
5.430 
5  312 
5.390 

0  525 
0  516 
0  391 
0.336 

0*562 
0  662 
0.667 

(Bodlander,  1.  c.) 

Sol.  in  cone.  HCl+Aq;  insol.  in  dil.  HN03; 
or  H2S04+Aq.  Not  attacked  by  cold  cone. 
H2S04,  and  only  si.  on  warming.  (Rosen- 
feld,  B.  12.  954.1  Sol.  in  NH4OH-f  Aq;  sol. 
in  hot  NaCl,  KCL  FeCls,  ZnCla,  MnCl2,  etc. 
H-Aq.  1  mol.  Najs^Os  in  aqueous  solution  dis- 
solves 1  mol.  Cu2Cl2.  (Winklrr,  J.  pr.  88. 
428.)  Sol.  in  KI,  I2,  KCN,  or 
Aq.  (Eenault,  C.  R.  59.  558.) 


Solubihty  in  HCl+Aq  at 


Cu2Cl2 

2 

H  mols.  CuClo  in  mgs.  in  10  ccm.  solu- 
tion.   HCl=mols.  HCl  in  ditto. 


CuaCb 

HCl 

Sp  gr. 

2 

0.475 
1.4 
1.575 
4  5 

8.25 
11  5 

8.975 
15,7 
18  2 
34.5 
47.8 
57  0 

1.050 

1.080 
1.135 

(Chafcelier,  calc.  by  Engel,  A.  ch.  (6)  17.  377.) 
Solubility  of  Cu2Cl2  in  HCl+Ao  at  0°. 


CuaCls 

HCl 

Sp  gr 

2 

1  5 
2  9 
8  25 
15  5 
33.0 

17.5 
26.0 
44.75 
68.5 
104  0 

1.049 
1.065 
1  132 
1.261 
1.345 

CEngel,  I.  c.) 

Freshly  pptd.  Cu2Cl2  is  sol.  in  H2S08+Aq. 
(Lean  and  Whatmough,  Chem.  Soc.  1898, 
73.  150.) 

SI.  sol.  in  normal  NH4OH+Aq  only  by 
shaking  several  hours,  a  0.02  normal  solution 
of  cuprous  copper  being  obtained.  (Gaus, 
Z.  anorg.  1900,  25. 258.) 

Insol.  in  Na2S206+Aq.  (Siewert,  Gm.  K. 
5.  1,  893.) 

Sol  in  alkyl  triphosphites.  (Arbusoff, 
C.  C.  1906,  II.  750.) 

Solubility  in  FeCl3,  4H20+Aq  at  21.5°. 


In  100  g  HsO 

Solid  phase 

g.  FeCb 

g.  CusCls 

1.535 

Cu2Cl? 

6.615 

1  33 

11.62 

1  81 

16.30 

3.11 

26.305 

7.125 

29.35 

8.06 

33.125 

9  565 

43.75 

12.44 

54  00 

17.04 

66  40 

21.60 

73.20 

23.20 

Cu2Cl2+FeCl2,  4H20 

71  895 

21.655 

FeCl2  4H20 

69.34 

11.895 

65.10 



(Kremann  and  Noss,  M.  1912,  33.  1208.) 
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Solubility  of  Cu2Cl2  in  KCl-f  Aq  at  t°.    De- 
termined in  an  atmosphere  of  COj». 

Solubility  of  Cu2Cl2+KCl  in  H20  at  22°  — 
Continued 

t° 

g  mol  KCl  per  1 

g  atoms  Cu  per  1 

G   m  1  «  of  solution 

18.3 

0  05 

0  002411 

CuaCh 

KCl 

Solid  Phase 

16 

0  1 

0  004702 

16 

\J     JL 

0  2 

0  009458 

0  1621 

0  2330 

Cu2Cl2 

19  2 

1  0 

0.0970 

0  1723 

0  2384 

cc 

16.4 

2  0 

0  3840 

0  1907 

0.2374 

(C 

It 

(Bodlander  and  Storbeck,  Z  anorg  1902,  31. 

0  2145 

0  2506 

Cu2Cl2+Cu2Cl2,  4KC1 

17) 

0.2149 

0  2549 

Cu2Cl2,  4KC1 

0  1548 

0  2387 

u 

Solubility  of  Cu2Cl2  in  KCl+Aq  at  t°.    De- 
termined in  an  atmosphere  of  CO2. 

0  1473 
0  1399 

0  2363 
0  2357 

Cl 

tt 

All  values  recorded  in  millimols  per  litre. 

0  1439 

0  2389 

1 

0  1451 

0.2363 

t° 

KCl 

Cupnc 

Total 

Cuprous 
copper 

Cl 

0  1155 

0.2320 

< 

copper 

copper 

calc 

0  1139 

0  2350 

t 

OAQKO 

20° 

0 

2.222 

2.851 

0  629 

5.436 

uyoo 
0  0735 

0*2349 

t 

19 

1 

1.901 

2  385 

0.484 

5.287 

0  0555 

0  2389 

t 

19 

2 

1  571 

2  150 

0.589 

5  614 

0  C453 

0.2404 

t 

19 

2.5 

1.421 

1  955 

0  534 

6  015 

0  0366 

0  2433 

t 

19 

3 

1.523 

1.983 

0.460 

6.247 

0  0314 

0  2503 

t 

16 

5 

1.C08 

1  522 

0.514 

7.525 

0.0285 

0  2499 

f 

18 

10 

0.475 

1.236 

0  761 

11.735 

0  0265 

0  2523 

t 

20 

15 

0.322 

1  344 

1  022 

16  437 

0.0220 

0.2628 

t 

19 

20 

0.324 

1.446 

1.122 

21.356 

0  0193 

0.2687 

f 

19 

30 

0  1308 

1.761 

1.630 

31  911 

0  0176 

0.2698 

t 

18 

50 

0.1038 

2  411 

2.302 

.    . 

0  0193 

0  2703 

Cu2Cl2,  4KC1+KC1 

16 

100 

0 

4  702 

4  702 

0  0160 

0.2706 

KCl 

16 

200 

0 

9.485 

9  485 

t 

0  0124 

0.2668 

19 

1000 

0 

97.0 

97  0 

0.0058 

0  2632 

« 

16 

2000 

0 

384.0 

384,0 

•    • 

0.0000 

0.2568 

1C 

(Bodlander  and  Storbeck,  Z.  anorg  1902,  31. 
24.) 

Solutions  of  0.05=0.4  normal  KCl  dis- 
solve Cu2Cl2  with  the  formation  of  KCuCl2; 
those  of  higher  concentration  with  the  forma- 
tion of  K2CuCl3.  (Bodlander  and  Storbeck, 
Z.  anorg.  1902,  31.  41 ) 

Solubility  of  Cu2Cl2+KCl  in  H20  at  22°. 


(BrSnsted,  Z.  phys.  Ch.  1912,  80.  208.) 


Solubility  in  NaCl+Aq. 

Sat.  NaCl+Aq  dissolves  16.9  %  Cu2Cl2  at 
90°;  11.9  %  at  40°;  and  8.9  %  at  11°. 

15  %  NaCl-f  Aq  dissolves  10.3  %  Cu2Cl2  at 
90°;  6.0  %  at  40°;  and  3.6  %  at  14°. 

5%  NaCl+Aq  dissolves  2.6  %  Cu2Cl2  at 


G.  in  1  g  of  solution 

Solid  Phase 

yu  ,  ana  1.1  ~/0  ai  *tu.      ^uni;.  DILI.  .am.  j. 
(2)  49.  154.) 

Solubility  in  NaCl+Aq  at  26.5°. 

CusCIz 

KCl 

0.00115 
0.00405 
0.00861 
0.0137 
0.0219 
0.0390 
0.0484 
0.0675 
0.0719 
0.0863 
0.1043 
0.1084 
0.1021 
0.1204 
0.1332 

0.0387 
0.0656 
0.0824 
0.0984 
0.1133 
0,1406 
0.1530 
0.1639 
0  1747 
0.1839 
02027 
02018 
0.2031 
0  2095 
0  2164 

Cu2Cl2 

In  100  g  H20 

Solid  phase 

CujClz 

JSTaCl 

1.55 
3.15 
7.30 
40.60 
49.10 
57.21 
41.40 
18.70 

io!so 

20.70 
27.00 
36.48 
44.14 
55.95 
50.90 

Cu2Cl2 

cc 
t( 
tt 

tt 

Cu2Cl2+NaCl 
NaCl 

cc 

(Kremann  and  Noss,  M.  1912,  33.  1210.) 
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Solubility  of  Cu2Cl2  in  Cu804+Aq  at  t°. 
Values  recorded  m  nullimols  per  L 

Sat.  CuClo+Aq.  contains  at: 
-20°     -5°       +12°    17°      32° 
37         38  8    39  3      41  7    43  2%  CuCl2, 
39°       55°      68°        73°      91° 
44  0     46  5    47  9      48.6    51  0^  CuCl2. 
ffitard,  A.  ch.  1894,  (7)  2.  536.) 
Sp.  gr.  of  CuCl2+Aq  at  17  5°. 

t° 

19  7 
16  3 
18  6 
17.5 
19  4 
20.4 
20.5 
20.1 

Cone  of 
CuSOi 

Cupnc 
copper 

Total 
copper 

Cuprous 
coppei 
calc 

Cl 

5  312 

4  805 
4  908 
4  530 
4  687 
4  287 
4  256 
4.329 

0  49375 
0  9875 
1  4812 
1  975 
2.4687 
2.9625 
4  9375 

2  258 
2  746 
3  145 
3  315 
4  131 
4  349 
4.625 
6.546 

2  880 
3  125 
3  602 
3  915 
4  553 
4  786 
5  193 
7.276 

0  622 
0  379 
0  457 
0  600 
0  422 
0  437 
0  509 
0  730 

%  CuCh 

Sp.  gr 

%  CuCla 

Sp   gr 

5 
10 
15 
20 

1.0455 
1.0920 
1.1565 
1.2223 

25 
30 
35 
40 

1.2918 
1.3618 
1.4447 
1  5284 

(Bodlander  and  Storbeck,  Z.  anorg  1902,  31. 

22.) 

(Franz,  J.  pr.  (2)  5.  274.) 

1904, 


(Nau- 


Insol.  m  SbCl3.  (Klemensiewicz,  Bull. 
Acad.  Crac.  1908,  6,  485.) 

SI.  sol  in  liquid  NH3.  (Franklin.  Am. 
Ch.  J.  1898,  20,  827.) 

Insol.  in  alcohol, 

SI  sol.  in  ether.    (Gehlen.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

Sol.  in  pyridine.  (Schroeder.  Dissert. 
1901.) 

Insol.  in  phosgene  (Eidmann,  Dissert. 
1899.) 

Insol.  in  acetone.     (Naumann,  B, 
37.  4329.) 

Insol.  in  acetone  and  in  methylal. 
mann,  C.  C.  1899,  II.  1014.) 

Difficultly  sol.  in  methyl  acetate. 
mann,  B.  1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Alexander,  Dis- 
sert. 1899.)  (Naumann,  B.  1904,  37.  3601.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  43.  314.) 

100  g.  acetonitrile  dissolve  13.33  g.  Cu2Cla 
at  18°.  (Naumann  and  Schier,  B.  1914,  47. 
249) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369,) 

Sol.  in  hot  benzonitrile  and  other  aro- 
matic nitriles.  (Werner,  Z.  anorg.  1897,  15, 

Mol.  weight  determined  in  pyridine 
methyl  and  ethyl  sulphides.  (Werner,  Z. 
anorg.  1897,  15.  19,  25  and  28.) 

Min.  NantoUte.  Sol.  in  HC1,  HNOs,  or 
NH4OH+Aq. 

Cupric  chloride,  CuCl2. 

Deliquescent.  100  pts.  H20  dissolve  70.6 
pts.  CuCl2  at  0°;  100  pts.  CuCl2-f  Aq  contain 
41.4  pts.  Cu012.  (Engel,  A.  ch.  (6)  17.  350.) 

100  pts.  H20  dissolve  76.2  pts.  CuCl*  at 
16.1°,  or  100  pts.  CuCl2+Aq  sat.  at  16.1°  con- 
tain 43.25  pts.  CuCl2.  (Rudorff,  B.  6.  484.) 

100  pts.  CuCl2+Aq  sat.  at  17°  contain 
43.06  pts.  CuCl2;  at  31.5°,  contain  44.7  pts. 
CuCli.  Coefficient  of  solubility  =41,44- 
0.105t.  (Reicher  and  Deventer,  Z.  phys. 
Ch.  5.  560.) 


Sp.  gr.  of  CuCl2+Aq  at  22.9°,  containing  in 

1000  g,  H20,  g.  CuCl2-f2H20. 
85.5  ( =  y*  mol.)  171      255.5  g.  CuCl2  -J-2H2O, 


1.057 

1.108    1.154 

342 
1.197 

427.5         513          g.  CuCl2+2H20, 
1.238         1.275 

598.5 
1.309 

684         g.  CuCl2+2H20, 
1.341 

769,5 
1.371 

855          g.  CuCl2+2H20, 
1.399 

940.5 
1.425 

1.026       g.  CuCl24-2H20. 
1.449 

(Eid-  Containing  CuCl2  (anhydrous) 


1.059 

337.5 
1.257 

540 
1.37& 


135     202  5 
1.114  1.165 

270g.CuCl2, 
1.213 

405      472.5 

g.  CuCl2. 

1.299    1.30 

607.5   675 

g.  CuCl2. 

1.416    1.453 

(Gerlach,  Z.  anal.  28.  468.) 


Sp.  gr.  of  CuCla+Aq  at  0°.  S=pts.  CuCl2 
in  100  pts.  solution;  Si=mols.  CuCl2  in 
100  mols.  of  solution. 


s 

Si 

Sp.gr. 

39  4170 
35  3839 
30.9255 
26  1129 
20  6697 
14.5820 
8  0732 

8  00 
6.82 
5.65 
4.51 
3  36 
2.23 
1.16 

1.4797 
1.4173 
1.3529 
1.2881 
1  2204 
1.1494 
1.0796 

(Charpy,  A.  ch.  (6)  29.  25.) 

Tables  for  7°,  30.5°,  49.2°,  and  65°  are  also 
given  by  Charpy. 

Sp.  gr.  of  CuCl2+A<j  at  room  temp., 

containing: 

12.006     21.349     33.027%  CuCl2. 
1  1037      1.2154      1.3312 
(Wagner,  W.  Ann.  1883, 18. 273.) 
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Sp.  gr.  at  20°  of  CuCl24-Aq  containing  M. 

mols.  CuClo  per  liter* 

M.  0,01  0  05  0.075 

Sp.gr.       1  001208       1  00637         1.009264 
M.  0  10  0  20  0  50 

Sp.  gr.      1  012614      1  030991        1  051479 
M.  0  75  10 

Sp.gr.      1.090912  1  120249 

M.  1.5  2  0 

Sp.  gr.       1  17761S  1  234551 

(Jones  and  Pearce,  Am.  Oh.  J.  1907,  38.  717.) 
Sp.  gr.  of  CuCls-f-Aq  at  25°. 


Concentration  of  CuCl>  +Aq 

Sp,  fir 

1  —  normal 

1.0624 

Vf-      " 

1  0313 

Vc-      " 

1  0158 

1  0077 

(Wagner,  Z.  phys.  Ch.  1890,  5.  38.) 

Much  less  sol.  in  HCl+Aq  than  in  H20. 
1  1.  HCl+Aq  containing  45  pts.  HC1  to  100 
pte.  H20  dissolves  only  290  g.  CuClo  at  12°, 
whereas  1 1.  H20  at  12°  dissolves  630  g.  CuCl2. 
(Ditte,  C.  R.  1881,  92.  353.) 

Solubility    in    HCl+Aq    at    0°. 

a 

y%  mols.  in  milligrammes  in  10  ccm. 
solution.   HC1 = mols.  HOI  in  ditto :  #20 


CuCh 

HCl 

Sum  of 
equi\. 

Sp.gr 

H20 

2 

91.75 

0 

91  75 

1.490 

8  73 

86.8 

4.5 

91.3 

1  475 

874 

83  2 

7  8 

91 

1.458 

79  35 

10  5 

89  85 

1.435 

8  64 

68.4 

20  25 

88.65 

1  389 

8  56 

50.0 

37  5 

87  5 

1  319 

8  47 

22.8 

70  25 

93.05 

1.231 

8  21 

23.5 

102  5 

126 

1  288 

7.56 

26.7 

128 

154  7 

1.323 

6  77 

(Engel,  A.  ch.  (6^  17  351.) 

Not  decomp.  by  cold  H2  S04. 
Sol    in  NH4Cl-f-Aq      Very  sol.  in  cone 
NaCl+Aq     (Boussingault.) 

Solubility  of  CuCl2  in  NH^Cl+Aq  at  30°. 


NH^CI 

A 

Solid  phase 

29  5 

0 

NKUCl 

28.6 
12.1 
2  03 

1.9 
15.6 
43  2 

NH4Cl+CuCh,  2NH4CL  E20 
CuCk2NH4Cl,  Ho6 
CuClj,  2NH4C1,  H20-fCuCl2, 

2H20 

0 

43  95 

CuCl2,  2H20 

(Schreinemakers,  Z.  phys.  Ch.  1909,  66.  688.) 
See  also  NE^Cl-f  CuCIs  under  ammonium 
chloride. 


Solubility  of  CuC]2+HgCl2  in  H20  at  35° 


%  HgCb 

%  CuCla 

Solid  Phase 

0 

44.47 

CuCl2,  2H20 

21  03 

33  50 

a 

37  30 

26  07 

u 

44  47 

23  31 

It 

50  47 

21  50 

CuCl2+HgCI2 

52  44 

19  40 

HgCl2 

52  54 

18  46 

(C 

52  81 

18  06 

t 

51  03 

14  73 

e 

49.50 

5  94 

t 

23  87 

2  64 

i 

8  51 

8  51 

t 

litClS  CU.LU.    JLJ.iXM.n-io,   J.  JLV. 

Wet.  1912,  15.  472.) 
Solubility  of  CuCl2-HKCl  in  H20  at  t°. 


Cl  per  g 
of  solution 

Mols  per 
100  mols 
H80 

t° 

1 

AsKCl] 

1 

0 

39  4 

0  120 

0  107 

5  56 

9  93 

CuClo,  2KC12H2O-h 
KC1 

49  9 

0  129 

0  115 

6  39 

11  4 

' 

60  4 

0  142 

0  125 

7  71 

13  6 

* 

79  1 

0  168 

0  142 

11  1 

1$  8 

* 

90  5 
93  7 

0  188 
0  194 

0  154 
0  156 

14  9 
16  2 

24  4 
26  0 

CuCls,  KCI-j-KCI 

9$  8 
0 

0  197 
0  214 

0  162 
0  021 

17  5 
9  84 

28  7 
1  94 

CuCl2,  2KC12HaO-f 
CuCU  3H2O 

39  6 

0  232 

0  049 

12  9 

5  44 

** 

50  1 

0  233 

0  059 

13  7 

6  90 

11 

52  9 

60  2 

0  241 
0  246 

0  062 
0  066 

14  8 
15  8 

7  63 
8  49 

CuCb,  KCl-l-CuCla. 

72  6 
64  2 

0  255 

0  063 

16  8 
14  9 

8  35 

11  6 

CuCl*.  2KC12H3O-f 
CuCb,  KC1 

72  5 

14  8 

1  50 

CuCl2,  KC1 

(Meyerhoffer,  Z.  phys.  Ch.  1890,  6.  102.) 

100  g.  H20  dissolve  72.6  g.  CuCl2+16.  Og 
NaCl.    (Rudorff,  B.  6.  684.) 

Solubility  of  CuCl2+NaCl  in  H20  at  30°. 


%  NaCl 

%  CuCls 

Solid  Phase 

0 

43  95 

CuCli,  2H20 

3  10 

41  14 

it 

4  28 

41  06 

u 

6  41 

39  40 

<( 

10  25 

36  86 

CuCl2+NaCl 

12  02 

32  38 

NaCl 

12  25 

32.40 

ct 

13.54 

28.64 

It 

15.40 

23  72 

u 

18.44 

16.98 

tt 

20  61 

11  03 

t( 

26  47 

0 

tt 

(Schreinemakers  and  de  Baat,  Z.  phys.  Ch. 
1909,  65.  586.) 
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Solubility  of  CuCl2  in  CuS04-fAq  at  30°. 

Easily  sol.  in  acetone.    CKrug  and  M'Elroy. 
J.  Anal.  Ch.  6.  184.) 
Insol.  in  benzene. 

Solubility  in  organic  solvents. 

Composition  of  the 
solution 

Solid  phabe 

% 
bv  wt 
CuCla 

%  by  wt 
CuSOi 

.Solvent 

Sat  solution 
t°               contains  ("c 
CuCb 

0 
6  58 
15  68 
25  67 
39  48 
42  77 
42  47 
43  25 
43.95 

20  32 
13  62 
8  93 
4.77 
3  21 
2.89 
2.90 
1.14 
0 

CuS04,  5H20 

a 
u 

K 

tt 

CuS04}  5H20+CuCl2,  2H2O 

CuCl2,  2H20 
u 

M  ethyl  alcohol 

22 

40 
50 
60 

36  8 
37  5 
37.1 
37  5 

Abs.  ethyl  alcohol 

0 
19 
20 
38 
50 

32.0 

35  7 
35  9 
38  5 
41  7 

(Schrememakers,  Z.  phys.  Ch.  1909,  69.  561.) 

Insol   in  liquid  NH3.    (Gore,  Am   Ch.  J. 
1898,  20.  827  ) 
SI.  sol.  m  liquid  HF.    (Franklin,  Z.  anorg. 
1905,  46.  2.) 
Sol.  in  alcohol  and  ether. 
Sol.  in  1  pt.  strong  alcohol. 
100  pts.  absolute  methyl  alcohol  dissolve  68 
pts.  CuCl2  at  15.5°;  100  pts.  absolute  ethyl 
alcohol  dissolve  53  pts.  CuCl2  at  15.5°.    (de 
Bruyn,  Z.  phys.  Ch.  10,  783  ) 
See  also  under  CuCl2+2H2O. 

Solubility  of  CuCl2+KCl  in  absolute  alcohol 
at  25°. 

Propyl  alcohol 

—  15 
19 
37 
57 
62 

26  8 
30  9 
30  7 
30  3 
30  5 

Allyl  alcohol 

-20 

-   4 
27 
32 

23.4 
23  6 
22  9 
23.3 

N-butyl  alcohol 

0 
23 
37 
55 
84 
92 

15  2 
15  S 
15  7 
16.1 
16  2 
16  7 

CuCh 

K% 

Solid  Phase 

1  27 
1.51 
2  15 
5.25 
30  16 
34.17 
34.45 
34  29 
33.97 

0.281 

0  28  j 

0  21) 
0  21 
0  21 
0.00 

KC1+KC1,  CuCl2 
tt 

KC1,  CuCl2 
a 

tt 

KC1,  CuCl2+CuCl2,  C2HfiOH 

tc 

CuCl2,  C2H5OH 

Ethyl  formate 

-20 
+24 
37 
50 

10  2 
9  4 
7.4 
7  2 

Ethyl  acetate 

+20 
40 
72 

3.0 
2.5 
1.3 

(Foote  and  Walden,  J.  Am.  Chem.  Soc.  1911, 
33.  1032.) 

Solubility  of  CuCl2+KCl  in  acetone  at  25°. 

Acetone 

-20 

+  8 

18.4 
18.8 

Isopropyl  alcohol 

32 
70 

84 

11  0 
28.3 
28.7 

Cu&la 

Jk,                           Solid  Phase 

JLvOl 

0.34 
0.48 
1  50 
2.06 
2.49 
2.32 

0.38              KC1+KC1,  CuCl2 
KC1,  CuCl2 

tc 
tt 

6  .  27      KC1,  CuCl2+CuCl2,  CsHeO 

(fitard,  A.  ch.  1894,  (7)  2.  565.) 
See  also  under  CuCl2+2E20.. 

1  g.  CuCl2  is  sol.  in  181  g.  methyl  acetate 
at  18°.    Sp.  gr.  1874°  of  the  sat.  solution  » 

(Foote  and  Walden,  J.  Am.  Chem.  Soc.  1911, 
33,  1032.) 

100  g.  of  sat.  solution  of  CuCl2  in  ethyl 
alcohol  contains  33.97  g.  CrCl2.  (Foote  and 
Walden,  J.  Am.  Chem.  Soc.  1911,  33.  1032.) 


0.939.    (Naumann,  B.  1909,  42.  3793.) 

1  g.  CuCl2  is  sol.  in  249  g.  ethyl  acetate 
at  18°.  Sp.  gr.  of  sat.  solution  1874° = 0.9055. 
(Naumann,  B.  1904,  37.  3603.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  43.  314.) 
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1  pt.  sol.  in  249.3  pts.  ethyl  acetate  at  10° 
(Alexander,  Dissert.  1899.) 

Solubility  in  acetone. 

34.7  g  acetone  dissolve  1  g  CuCl2  at  18°. 
Sp  gr  of  sat.  solution  lS°/4°  =0.8154.  (Nau- 
mann,  B  1904,  37.  4329  ) 

1.40  pts  are  sol  in  100  pts  acetone  at  56°. 
(Laszczynski,  B.  1894,  27.  2287.) 

Sol.  in  acetone  and  methylal.  1  gram  dis- 
solves in  34,08  grams  of  acetone  at  18°. 
(Eidmann,  C.  C.  1899,  II,  1014.) 

100  pts.  absolute  ether  dissolve  0.043  g. 
CuCl2.  (Bodtker,  2.  phys.  Ch.  1897,  22. 
511.) 

Mol.  weight  determined  in  pyridine  and 
methyl  sulphide.  (Werner.  Z.  anorg.  1897. 
15.  20  and  25.) 

100  g.  sat  solut'on  in  aeetonitrile  contains 
1.57  g.  CuCl>.  (Naumann  and  Schiei.  B. 
1914,  47.  249  ) 

SI.  sol  in  benzonitrile.  (Xaumann.  B. 
1914,  47. 1369.) 

Sol.  in  boiling  dipropylamine.  (Werner. 
Z.  anorg.  1897, 16.  34.) 

Sol.  in  uretnane.  (Ley,  Z.  phys.  Ch.  1897, 
22.  81);  (Castoro  Z.  anorg.  1899,  20,  61.) 

-f  HaO.    (Ditte,  A.  ch.  (5)  22.  551.) 

Sol.  in  H20  with  slight  decomp.  (Sabatier, 
Bull.  Soc.  1895,  (3)  13,  601.) 

+2H20,    Deliquescent.    100  g.  H20  dis- 
solve 121.4  g.  CuCl2+2H20  at  16.1°.    (Ru- 
dorff.) 
Aq.  sol.  at  35°  contains  9.689  Mol.  %  CuCl2. 


15° 


8.934 


(Schreinemakers,  C.  C.  1911,  II.  349.) 

CuCl24-2H20-j-Aq.  sat.  at  30°  contains 
43.95%  CuCU.  (Meerburg,  C.  C.  1904,  II. 
1362.) 

43.95  g.  anhydrous  CuCl2  are  dissolved  in 
100  g.  CuCl2+Aq  at  30°.  (Schreinemakers, 
Arch,  neer,  Sc.  1910  [2],  15. 1170 

44.47%  by  weight  anhydrous  CuCl2  is  dis- 
solved in  H20  at  35°.  (Schreinemakers  and 
Thonus,  Verb.  k.  Akad.  Wet.  Amst.  1912, 
21*  333.) 

Solubility  of  CuCl2-f-2H2O  in  ethyl  alcohol 
•f  Aq  at  11.5°. 


Percent  of  ethyl  alcohol 
by  volume 

Grams  CuCla  dissolved 
m  5  cc 

99.3 
98  3 
96,3 
95.3 
94.3 

1  175 
1  116 
1.097 
1.070 
1.059 

Anhydrous  salt  dissolves  readily  in  absolute 
ethyl  alcohol;  CuCl2+2H20  is  precipitated 
by  HaO. 


Solubility  of  CuCl2-h2H20  in  ethyl  alcohol + 
Aq  at  11,5°  G    under  addition  of  in- 
creasing amounts  of  CuCL. 
P= Percent  of  ethyl  alcohol  by  volume. 
G= Grams  of  CuCl3  added. 
Cc  =»  Grams  of  CuCl2  in  5  cc.  of  the  solution. 
Cw  =  Grams  of  water  in  5  cc.  of  the  solution, 
calculated  from 

(1)  the  water  content  of  the  alcohol. 

(2)  the  water  of  crystallization  which  had 

gone  into  solution. 

(3)  the  water  held  mechanically  in  CuCl2 

+2H20. 


p 

G 

Cw 

Cc 

89  3 

0  000 

0  794 

1  137 

90.3 

0.744 

1  122 

91  3 

0  695 

1  104 

92  3 

0.648 

1  090 

94.3 

0  561 

1  096 

95,3 

0  517 

1.095 

96.3 

0.478 

1.116 

97  3 

0  440 

1.140 

98  3 

0  396 

1.194 

99  3 

0.369 

1  208 

0  223 

0.330 

1.295 

0  444 

0.290 

1  395 

0  665 

0.270 

1.506 

0.887 

0.247 

1  639 

1.106 

0  223 

1  772 

1  324 

0  205 

1  921 

1  540 

0.191 

2  086 

1  739 

0  179 

2  236 

1  957 

0.164 

2.400 

(Bodtker,  Z.  phys.  Ch.  1897,  22.  506-507.) 

100  pts.  absolute  ether  dissolve  0.061  g. 
CuCl2+  2H2O.    (Bodtker,  Z.  phys.  Ch.  1897, 

.« oll.J 

0.11  pts.  are  sol.  in  100  pts.  ether  at  16°. 
0.11  "  "  "  "  100  "  "  "  35°. 
8.86  "  "  "  «  100  "  acetone "  0°. 
8.92  "  "  "  "  100  "  ' "  "  13.5°. 
(Laszczynski,  B.  1894,  27.  2286  and  2287.) 

Solubility  in  organic  solvents  at  t°. 


Solvent 

t° 

Pts.  of 

solvent 
required 
to  dis- 
solve 
1  pt. 
Outfit  + 

at  t°. 

Pure  methyl  alcohol 

u 

Ethyl  alcohol  (95°) 
it 

Pure  acetone 

90  pts.  ethyl  alcohol  (98°)  +10  pts 
H20 

20° 
18.9 
20.3 
19.6 
22  1 
20.0 

21  8 
23.0 

7  3 
7.6 
11  6 
11.9 
43.6 
44.2 

9.0 

8.5 
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Solubility  in  organic  solvents  at  t°.  —  ConL 

CuCL>,  2HC1     Deliquescent.    Very  sol.  in 

HjO.    (Alexander,  Dissert  1899.) 

Pts  01 

+5HoO.      Properties    as    above.       (Sa~ 

required 
to  dis 

batier,  C.  R.  106.  1724  J 
CuCl2,3HCL     Sol.  in  H2O.     (Neumann 

Solvent 

t° 

feohe 
1  nt 

M.  1894,  15.  493.) 

CuCh  + 
2H20 

Cupric    gold    (auric)     chloride,    CuCl2> 

4 

at  t° 

2AuCl3+6H2O. 

SO  pts  abs  alcohol  +20  pts  HaO 

28  1 
20  7 

6  0 
6  2 

109J  is  sol    in  H20  at  18°.     (Mvliua,  Z. 
anorg  1911,  70.  210  } 

80  pts  acetone  +20  pts  HaO 

23  1 

21  8 

5  3 

5.6 

Cupric    lithium    chloride,    CuClj,     LiCl+ 

80  pts  acetone  +20  pts  methyl 
alcohol 

10  pts  methyl  alcohol  +90  pts 

23  1 
24  0 

12.0 
11  6 

Decomp.  on  air.   Decomp.  by  dissolving  in> 
H20.  Sol.  in  cone.  LiCl+  Aq  without  decomp. 
Decomp    by  alcohol.     (Chassevant,  A.  ch. 
(6)  30  33  ) 

ethyl  alcohol  (98°) 

24  2 
25  0 

5  4 
5  1 

+2H20'.    (Meyerhoffer,  W.  A.  B.  100,  2b. 
621.) 

20  pts  methyl  alcohol  +80  pts.  or  J 

ether 

24  1 

15  1 

Cupric  mercuric  chloride. 

80  pts  abs.  alcohol  +20  pts.  ord 

22  4 
24  1 

15  7 
8  8 

Easily  sol.  in  H20.    (v.  Bonsdorff.) 

ether 

Cupric  mercuric  potassium,  chloride,  CuCl2, 

" 

25  0 

8.5 

3HgCl2,  6KC1+2H20. 

Comm  methyl  alcohol 
So  pts  pyndme+15  pts  H20 

23  9 
23  0 

24  4 

5  4 
5  6 
63  4 

Deliquescent  in  moist  air.    Sol.  in  boiling 
H20  without  decomp  ,  and  recrystallises  if 
cooled  slowly.     Insol.  in  absolute  alcohol. 

60  pts  pyridme  +40  pts  HaO 

23  6 
27.3 

63  7 
26  7 

(v.  Bonsdorff,  Fogg  33.  81.) 

75  pts  a  picoline  +25  pts.  H20 
70  pts,  a  picolme  +30  pts.  H^O 

28  0 
26.1 
25  1 
26  1 

26  2 

51  6 
52  3 

47.3 

Cuprous  nitrosyl  chloride,  Cu2Cl2,  2NOC1. 
Very  deliquescent  and  sol.  in  H20  with  im- 
mediate decomp.    (Sudborough,  Chem.  Soc. 
59.  658.) 

(de  Coninck,  C.  R.  1900, 131.  59  ) 

Solubility  in  organic  solvents. 

Sol.  in  propyl  alcohol,  hot  glycol,  hot 
glycerine,  hot  paraldehyde,  hot  crys.  acetic 
acid,  pure  acetone,  30%  methylamine+Aq, 
pure  pyridine,  pure  a-picoline,  acetonitrile; 
si.  sol.  m  isobutyl  and  amyl  alcohols,  crystaJ- 
lizable  formic  acid,  ethyl  acetate;  insol.  in 
cold  glycol,  cold  glycerine,  cold  paraldehyde, 
benzaldehyde,  cold  crystallizable  acetic  acid, 
ord.  ether,  abs.  ether,  hot  and  cold  CS2,  cold 
aniline,  cold  orthotoluidine,  methylene  chlor- 
ide, ethyl  iodide,  propyl  iodide,  ethylene 
bromide,  benzene,  toluene,  xylene,  ligroin, 
nitrobenzene,  cold  piperidine  and  essence  of 
terebenthine.  (de  Coninck,  C.  R.  1900, 131. 
59.) 

+5H20. 

Aq.  sol.  at  35°  contains  2.921  Mol.  %  CuCl2. 

15°       "       1.11 
(Schreinemakers,  C.  C.  1911,  II.  349.) 

Cuprous  hydrogen  chloride,  CuCl,HCl. 
Sol.  in  H30.    (Neumann,  M.  1894, 15. 493.) 

Cupric  hydrogen  chloride,  CuCl2,  HC1+3H20 
Decomp,  by  H20.    Sol.  in  HCl+Aq  below 
0°    .(Engel,  C.  R.  106.  273.) 


Cuprous  potassium  chloride,  Cu2Cl2,  4KC1. 
Sol.  in  H2O.  (Mitscherlich,  A.  ch.  73.  384.) 
For  solubility  data,  see  Cu2Cl2-i-KCl  under 

cuprous  chloride. 

Cupric  potassium  chloride. 

CuCl2,KCl.  (Meyerhoffer,  2?.  phys.  Ch.  3. 
336.) 

Sol.  in  H20;  only  si.  sol.  in  cone.  HCl+Aq. 
(Groger,  Z.  anorg.  1899,  19.  330.) 

CuCla,  2KC1+2H20.  Sol.  m  H20  and 
alcohol  (Berzelius,  Pogg.  13.  458.) 

The  composition  of  the  hydrates  formed  by 
this  salt  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.  pt.  produced  by  the  salt  and  of  the  con- 
ductivifcy  and  sp.  gr.  of  its  aqueous  solutions. 
(Jones,  Am.  Ch.  J.  1905,  34.  322.) 

For  solubility  data,  see  CuCl2+KCl  under 
cupric  chloride. 

Cupric  rubidium  chloride,  CuCl2,  2RbCL 
Easily  sol.  in  H20  and  HCl+Aq.    (Godef- 

froy,  B,  8.  9.) 

+2H20.    Sol.  in  H20.    (Wyrouboff,  J.  B. 

1887.  538.) 

Cuprous  sodium  chloride. 
Very  sol.  in  H20. 
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Cupric  sodium  chloride, 

Easily  sol.  m  cone.  NaCl+Aq.  Sol.  in 
alcohol  of  0.837  sp.  gr. 

No  double  salt  exists.  (Schrememakers 
and  de  Baat,  Z  phys.  Ch,  1P09,  65.  586  ) 

Cupric  thaUic  chloride,  CuCl2,  2T1C13. 
Sol  in  H20.    (Willm,  A.  ch.  (4)  5.  55.) 
+6H20.     Can  be  cryst.  from  H2O. 

(Gewecke,  A.  1909,  366.  225.) 

Cuprous  chloride  ammonia,  Cu2Cl2,   NH3 
(Lloyd,  J.  phys.  Chem.  1908, 12.  399.) 
Cu2Ck,  2NHS.    Decomp  by  H20  or  acids, 

not  by  alcohol.    (Ritthausen/J.  pr  59.  369.) 
Cu2Cl2,  3NH3.     (Lloyd,  J.  phys.  Chem, 

1908,  12.  399.) 
Cu2Cl2, 6NH2.  (Lloyd,  J.  phys.  Chem.  1908. 

12.  399.) 

Cupric  chloride  ammonia,  CuCl2,  2NH3. 

Decomp.  by  H20.    (Kane,  A.  ch.  72.  273.) 

CuCl2,4NH8.  Sol.inH20.  (Bouzat,  C.R. 
1902, 135.  294.) 

+H2O  (Cuprammomum  chloride)*  Sol. 
in  H20  and  hot  NH4OH+Aq. 

+2H20.  Sol.  in  small  amt.  of  H20. 
Cu(OH)2  is  pptd.  by  dilution.  (Bouzat, 
A.  ch.  1903,  (7)  29.  350.) 

CuCl2, 5NH3.  (Bouzat,  A  ch.  1903,  (7)  29. 
350.) 

+1J^H20.  Sol.  in  H20.  On  dilution 
Cu(OH)a  is  pptd.  Sol.  in  NH4OH+Aq; 
solubility  decreases  as  NHa  concentration 
increases.  (Bouzat,  A.  ch.  1903,  (7)  29.  350.) 

CuCl2,  6NH3.  Completely  sol.  in  H20. 
(Rose,  Pogg.  20. 55.) 

Sol.  in  H20  but  decomp,  by  great  dilution 
with  pptn.  of  Cu(OH)2. 

Insol.  in  liquid  NHS. 
1903,  (7)  29.  350.) 


(Bouzat,  A.   cb. 


Cuprocupric  chloride  ammonia,  Cu2Cl2,  CuCl2, 

Decomp,  by  H20  or  alcohol.  Abundantly 
sol.  in  NH^CI+Aq,  but  with  partial  decom- 
position. (Ritthausen.) 

Cupric  chloride  ammonia  platinous  chloride, 

CuCl2,  4NHa,  PtCl2. 
See  Platodiamine  cupric  chloride. 

Cuprous  chloride  carbon  monoxide, 
Cu2Cl2,  2CO+4H20. 

Very  sol.  in  HC1  (sp,  gr.  1.19)  with  evolu- 
tion of  CO.  Sol.  in  NH4OH+Aq.  (Man- 
chot  and  Friend,  A.  1908,  359.  110.) 

2Cu2Cl2,CO+2H20.  Insol.  in  H20.  (Ber- 
thelot,  A.  ch.  1856,  (3)  46.  488.) 

4Cu2Cl2,3CO+7H20.  Insol.  in  H20, 
but  decomp.  therewith  very  quickly.  Sol. 
in  CuiCIs+ECl. 


Cupric   chloride   hydrazine,   CuCl2,   2N2H4. 
Easily  decomp.    (Hofmann  and  Marburg, 
A.  1899,  305.  222.) 

Cuprous  chloride  mercuric  sulphide,  Cu2Cl2, 

2HgS. 

Insol.  in  H20;  sol  in  cone,  hot  HCl+Aq; 
not  decomp.  by  boiling  dil.  H2S04+Aq,  but 
decomp.  by  cone.  H2S04.  (Heumann,  B.  7. 
1390.) 

Cuprous  fluoride,  Cu2F2. 

Insol.  in  H2O  or  HF.  Sol.  in  cone.  HC1+ 
Aq,  from  which  it  is  precipitated  by  H20. 
Insol.  in  alcohol.  (Berzelius,  Pogg.  1.  28.) 

Decomp.  by  H20  into  sol.  CuF2  Sol.  in 
boiling  HCl+Aq  and  in  HN08+Aq.  Only 
si.  attacked  by  warm  H2S04.  (Poulenc,  C.  R. 
116.  1447.) 

Cupric  fluoride,  CuF2. 

Easily  takes  up  H20  fco  form  CuF2+2H2O. 
Sol  in  HC1,  HN03,  or  HF+Aq.  (Poulenc,  C. 
R.  116.  1448.) 

Solubility  at  25°  in  HF+Aq. 


Normality  of  HF  -f-Aq 

g  atoms  Cu  m  1000  c  c 
of  solution 

0  12 
0  28 
0.57 
1  08 
2.28 

0.0307 
0.1164 
0.2494 
0  388 
0  463 

Solubility  is  decreased  by  presence  of  KF. 
(Jaeger,  Z.  anorg.  1901,  27.  29.) 

Insol.  in  liquid  NE3.  (Gore.  Am.  Ch.  J. 
1898,  20.  827.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B.  1910,  43.  314  ) 

Insol.  in  acetone,  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329  ) 

+2H2O.  SI  sol.  in  cold,  decomp.  by  hot 
H20.  (Berzelius.) 

Cupric  hydrogen  fluoride,  CuB2,  5HF+5H2O. 

Deliquescent. 

Easily  sol.  in  H20  and  dil.  acids. 

Sol  in  NH4OH+Aq  with  decomp  (Bbhm, 
Z.  anorg.  1905,  43,  329.) 

Cupric  potassium  fluoride,  CuF2,  2KF. 

Easily  sol.  in  H20. 

CuF2.  KF.  Very  si.  sol.  in  H20;  si.  sol.  in 
dil.  acids.  (Helmholt,  Z.  anorg.  3.  115.) 

Cupric  rubidium  fluoride,  CuF2,  RbF. 
As  the  K  salt.    (Helmholt.) 

Cupric  silicon  fluoride. 
See  Fluosilicate,  cupric. 
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Copper  stannic  fluoride. 
See  Fluostannate,  copper. 

Copper  tantalum  fluoride. 
See  Fluotantalate,  copper. 

Copper  titanium  fluoride. 
See  Fluotitanate,  copper. 

Copper  tungstyl  fluoride. 
See  Fluoxytungstate,  copper. 

Copper  zirconium  fluoride. 
See  Fluozirconate,  copper. 

Cupric   fluoride   ammonia,   CuF2,    4NH3+ 
5H20. 
Decomp.  rapidly  in  the  air. 
Easily  sol.  in  H20. 
Decomp.  by  boiling  with  H20  with  evolu- 
tion of  NH3. 
Easily  sol.  in  dil.  acids.    (Bohm,  Z.  anorg. 
1905,  43.  333.) 

Solubility  in  NH4OH+Aq  at  25°. 

NHs  nc  rrr. 

g  Cu  per  1 

eqmv.  CuOaHs 
per  I 

2  63 
2  00 
1  32 

3  05 
2  12 
1  08 

0  096 
0  067 
0  034 

2  540 
1  965 
1  280 
0  973 
0  870 
0.540 
0  391 

6  26 
6  28 
4.13 
3  36 
3  08 
2  36 
2  04 

0  197 
0  166 
0  129 
0  106 
0  097 
0.074 
0.064 

3  176, 
2  070 
1.272 
0  451 
0  320 

8  06 
5.72 
4.75 
2.54 
2  13 

0.253 
0  180 
0.149 
0  080 
0.067 

The  non-agreement  of  the  results  is  due 
the  presence  of  different   modifications 
Cu02H2. 

to 
of 

Cuprous  hydride,  CuH. 

Insol.  in  H20.  Sol.  in  HCl+Aq.  (Wurtz, 
C.  R.  18.  102.) 

Sol  in  warm  cone.  HC1  with  decomp. 
(Bartlett,  Am.  Ch.  J.  1895, 17. 187.) 

Cupric  hydride,  CuH2. 

Sol.  in  HC1  with  decomp,  (Bartlett,  Am. 
Ch.  J.  1895,  17.  187.) 

Copper  hydrosulphide,  7CuS,  H2S. 

(Linder  and  Picton,  Chem.  Soc.  1892,  61. 

120.) 

9CuS,H2S.    (Linder  and  Picton.) 
22CuS,  H2S.    (Linder  and  Picton.) 

Cuprous  hydroxide,  Cu20,  xH?Q. 

Sol.  in  acids  as  cupric  salt.  Insol.  in  NaOH, 
orJKOH+Aq. 

Sol.  in  NH4OH,  and  (NH4)2COS4-  Aq;  sol. 
in  Na2S203+Aq. 

Cuprocupric  hydroxide,   CuOH,    3Cu(OH)2 

+3H20. 
Sol.  in  acids.   (Francke,  Dissert.  1907.) 

Cupric  hydroxide,  3CuO,  H20. 

Insol.  in  H20  or  dil.  alkalies.  Easily  sol. 
in  warm  NH4Cl+Aq.  (Rose.)  . 

Much  more  dimculbly  sol.  than  CuC^rU  in 
KQH+Aq.  (Chodnew,  J.  pr.  28,  220.) 

True  composition  is  6CuO,  H80. 

See  ako  Cupric  oxide. 

Cu02Hj.  Insol.  in  H20,  but  decomp,  into 
6CuO,  H20  by  being  boiled  therewith. 

Extremely  easily  sol.  in  acids. 

Sol.  in  NEUOH,  and  NH4  salts+  Aq. 


(Bonsdorff,  Z.  anorg.  1904,  41.  182.) 
Solubility  in  NH4OH+Aq  at  18°. 


NHj  mols  per  1 

Cu  g   atoms  per  1 

0.20 

0  00054 

0.50 

0.0033 

1.0 

0  0109 

1.5 

0  0204 

2.0 

0.0314 

2.5 

0.0442 

3  0 

0  0548 

4  0 

0.0784 

5.0 

0.1041 

6.0 

0.1254 

8  0 

0.1599 

9  96 

0.1787 

(Dawson,  Z.  phys.  Ch.  1909,  69.  111.) 

Sol.  in  cold  NaOH,  or  KOH+Aq  (Proust); 
but  CuO  is  PPtd.  on  boiling  (Berthollet) ;  is 
not  pptd.  (Chodnew,  J.  pr.  28.  220.) 

Insol.  in  NaOH  or  KOH+Ap,  unless  they 
contain  organic  matter  (Berzelius).  This  is 
contradicted  by  Volcker  (A.  59.  34). 

Entirely  sol.  in  cone.  KOH+Aq,  but  solu- 
tion is  decomp.  by  heating.  (Fremy,  A.  ch. 
(3)  12.  5100 

Sol.  in  NaOH+Aq  (70%  NaOH).  (L5w, 
Z.  anal.  9. 463.) 

The  solubility  in  NaOH  of  Cu02H2,  pre- 
pared either  from  CuS04  or  Cu(N05)2,  de- 
creases with  decrease  in  concentration  of  the 
base.  The  solubility  of  Cu03H2  in  NaOH 
is  only  very  slightly  affected  by  the  addition 
of  sodium  or  potassium  carbonate.  (Fischer, 
Z.  anorg.  1904,  40.  41.) 
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Solubility  of  crystalline  Cu02H2  in  ammoni- 
acal  Ba(OH)2  and  NaOH  solutions  at 

Solubility  of  crystalline  Cu02H2  in  ammoni- 
acal  salt  solutions  at  18°  —  Continued 

18°. 

Sohent  contains  per  litre 

Cu  con  eent  ra- 
tion g  atoms 
per  1 

Solvent  contains  per  litre 

Cone  of  dis- 
solved Cu  g. 
atoms  per  1. 

3  mol.  NHs-HO  10  mol   (NHrtaS(>4 

0.1740 

Imol.  NH3+0      mol.  Ba(OH)2 

0  01090 

-HO  20 

0.2861 

"        +0  0025 

0  00907 

+0  40 

0.5044 

"        +0  005          " 

0  00801 

4  mol  NH3+0  00  mol    (NH4)2SO4 

0.0784 

"        +0.01            " 

0  00633 

+0  01 

0  .  0922 

+0.02           " 

0  00526 

+0  025 

0  1101 

2  mols.  NH3+0      mol.  Ba(OH)2 

0.0314 

-HO  05 

0  1397 

+0  01 

0  0277 

+0  10 

0  2002 

4  mols.  NH3+0      mol.  Ba(OH)2 

0.0784 

+0  20 

\J    fJ\J\J£t 

0  3188 

"        +0  01           " 

0.0747 

-HO  40 

0.5451 

1  mol.  NH3+0      mol.  NaOH 

0.0109 

5  mol.  NH3-K>  00  mol   (NH4)2SO4 

0.1041 

"        +0.01            " 

0.00766 

+0  01 

0.1154 

+0  02            " 

O.C0655 

-HO  025 

0  1320 

+0  03            " 

0.00531 

+0  05 

0  .  1639 

"        +0  05            " 

0.00456 

+0  10 

0^2239 

"        +0  10            " 

0.00410 

+0  20 

0.3415 

(Dawson,  Chem.  Soc.  1909,  95.  377.) 

"             +0  40              " 
1  mol  NHs  +0  00  mol  Na2S04 

0.5615 
0.0109 

Solubility  of  crystalline  Cu02H2  in  ammoni- 

+0  025 

0.0134 

acal  salt  solutions  at  18°. 

+0  10 

0.0162 

"            +0  20             '* 

Cone  of  dis- 

"           -HO  40             " 

n'rvro/f 

Solvent  contains  per  litre 

solved  Cu  g 
atoms  per  1 

4  mol  NHa-HO  10  mol  Na2S04 

\J»\Ji  OTC 

0  0994 

+0  20 

0  1161 

n  OIOQ 

UO  J.XU1 

1  mol  NHs 
0  05  mol  XHa-HO  01  mol   (NH4)2SO4 

0.00129 

(Dawson,  Chem.  Soc.  1909,  96.  373.) 

"            '+0  025 

0  00511 

0  1    mol  NHa-HO  01  mol   (NH4)aS04 

0.00326 

+0  025 
+0  05 
0  2    mol.  NHs-HO  00  mol   (NH4)2SO4 
-HO  01 
+0  025 
+0  05 

0.0108 
0  0233 
0.00054 
0  00649 
0.0175 
0  0384 

SI.  sol.  in  alkali  carbonates  +Aq,  especially 
KHCOS  and  NaHC05.    (Berzelius.) 
Sol.  in  cold  Na2S2O3+Aq,  but  pptd.  on 
warming.    (Field,  Chem.  Soc.  (2)  1.  28.) 
Partially  sol.  when  freshly  pptd.  in  KCN 

+0  10 
0  5    mol  XHj-HO  00  mol.  (NH4)2SO4 

0  0690 
0.0033 

+Aq.    (Rodgers,  1834.) 
Sol  in  (NH4)2S208+Aq.    (Moreau,  Apoth. 
Ztg.  1901,  16.  383.) 

'*             -HO  01              " 
-HO  025 
"            4-0  05             " 

0.0284 
0  0536 

Sol.  in  MSCN+Aq.;  more  difficultly  sol. 
in   NH4SCN+Aq   than   Zn02H2.     (Gross- 

+0  10 
-HO  20 
1  0    mol  NH3-HO  00  mol.  (NEtyaSCU 
+0  01 

0  1013 
0.1844 
0.0109 
0.0210 

mann,  Z.  anorg.  1908,  58.  269.) 
Very  sol.  in  hydroxylamine.     (Jannasch 
and  Cohen,  J.  pr.  1905,  (2),  72.  14.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 
ni  r**  j,  \                    *              '                   * 

-HO  025 
+0  05 

0.0386 
0  0660 

.  1014  ) 
Sol.  in  large  amt.  in  NaC2H802  +Aq.   (Mer- 

On R*? 

cer,  1844.) 

-HO  20 

.1                    in    tft                    it 

.  J.J.OO 

0.2275 

Not  pptd.  in  presence  of  Na  citrate.    (Spil- 
ler.) 

-j-U  4U 
2       mol  NHa+0  00  mol.  (NEUhSCh 
+0  01 
-HO  025 
-HO  05 
*«            +o  10             " 

0^0314 
0.0462 
0  0605 
0.0886 
0.1468 

Insol.  in  cane  sugar  +Aq,  unless  an  alkali  or 
alkaline  earth  is  present     (Peschier.) 
Recently  pptd.  Cu02H2  is  easily  sol.  in  cane 
sugar  with  NaOH,  KOH,  or  Ca02H2+Aq; 
.ess  sol.  in  presence  of  Sr02H2  or  Ba02H2. 

+0  20 
-HO  40 
3       mol.  NHj-HO  CO  mol.  (NH-OiSO* 
**             -j_Q  01              " 

0.2591 
0.4718 
0.0548 
0  0672 

(Becquerel.) 
Not  pptd.  by  KOH+Aq  in  solutions  con- 
taining tartaric  acid,  cane  sugar,  and  many 
other  non-volatile  organic  substances. 

+0  025 
+0  05 

O.*0847 
0.1156 

Sol.  in  Ca,  Ba,  Sr,  K  or  Na  sucrates+Aq, 
and  ppts.  of  double  sucrates  form  when  solu- 
tions of  the  first  three  bases  are  heated,  but  no 
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ppt.  forms  in  the  last  two  cases  even  at  100°. 
(Hunton.) 

Insol.  in  simple  Ca,  Ba,  or  K  sucrates-fAq, 
but  immediately  sol.  when  an  excess  of  cane 
sugar -f  Aq  is  present.  (Peligot.) 

Moderately  sol.  in  amyl  amine,  easily  sol  in 
methyl,  less  in  ethyl  amine.  (Wurtz.) 

Sol.  in  sorbine+Aq.    (Pelouze.) 

Not  pptd.  in  presence  of  aromatic  oyxacids 
or  phenols  of  the  ortho  series.  Thus  in  pres- 
ence of  salicylic  acid,  pyrocatechin,  gallic 
acid,  pyrogallic  acid,  etc.,  NaOH+Aq  does 
not  ppt.  Cu02H2  from  Cu  solutions,  but 
pptn.  is  not  prevented  by  benzoic  acid,  re- 
sorcm,  hydroquinone,  etc.  (Weith,  B.  9. 
342.) 

Sol.  in  solutions  of  alkali  salts  of  "spal- 
tungsprodukte"  of  albumen.  (Kalle  and 
Co,  Pat.  1901.) 

Sol.  in  starch  emulsion  which  has  become 
thin  liquid  in  an  alternating  magnetic  field. 
(Rosen-thai,  C.  C.  1908, 1.  593.) 

CuO,  2H20.  (Rubenovitch,  C.  R.  1899, 
129.  336.) 

CuO,  3H2O.  CKosmann,  Z.  anorg.  1893, 
3.  373.) 

2CuO,  3H20.    (Cross,  Gm.— K.  5.  1,  753.) 

4CuO,  H20.  Insol.  in  NH4OH+Aq. 
(Mailhe,  A.  ch.  1902,  (7)  27.  393.) 

Cupric  hydroxide  ammonia,  Cu02H2,  4NHS. 
Present  in  ammoniacal  solution  of  CuO2H2. 
(Dawson,  Z.  phys.  Ch.  1909,  69.  110.) 

Cuprous  imide,  Cu2NH. 

Decomp.  at  160°  forming  Cu3N. 

Readily  hydrolysed  by  H20. 

Sol.  in  liquid  NH8  solutions  of  NH4NO8. 
(Franklin,  J.  Am.  Chem.  Soc.  1912,  34. 1502.) 

Cuprous  iodide,  Cu2I2. 

Insol.    in  H20,  or  dil.  acids. 

Calculated  from  electrical  conductivity  of 
Cu2I2+Aq,  1  1.  H20  dissolves  about  8  mg. 
Cu2I2  at  18°.  (Kohlrausch  and  Rose,  Z.  phys. 
Ch.  12.  241.) 

Sol.  in  cone.  H2S04.  (Vitali,  Gm.— K. 
5. 1,  947.) 

Sol.  with  difficulty  in  cone.  HCl+Aq. 

Decomp.  by  cone.  HN08,  or  H2S04.  Insol. 
in  NaCl,  KN08,  Na2S08.  KBr.  or  NH4C1+ 
Aq.  Sol.  in  NF4OH.  Na2S208,  KCN,  or  KI+ 
Aq.  (Renault,  C.  R.  69.  558.) 

Appreciably  sol.  in  N/10  HC1.  Practically 
insof.  in  N/10  H2S04.  (Moser,  Z.  anal.  1904, 
43.  604.) 

Results  of  experiments  on  solubility  of 
Cu2I2  in  I2+Aq  in  presence  of  acids  and 
salts  are  given  by  Bray  and  MaoKay. 

CuJ2  was  found  to  be  si.  sol.  in  H2O  but 
a  considerable  amt.  dissolves  in  presence  of 
I2,  owing  to  formation  of  CuI2  and  CuI8,  (J. 
Am.  Chem.  Soc.  1910,  32.  1207.) 


Solubility  of  Cu2I2  m  I2-f  Aq  at  20°. 

g.  per  1. 

Solid  Phase 

Cu 

I 

0  2S5 

0  585 

Cu2I2 

0  4S2 

1  305 

0  583 

1  922 

0  678 

2  557 

0  756 

3  204 

0  844 

3  954 

0  898 

4  436 

0  964 

5  085 

1  032 

5  685 

1  090 

6  2S2 

1  112 

6  530 

1  232 

7  653 

Cu2I2+I2 

1  040 

6  449 

It 

0  898 

5  594 

0  748 

4  711 

0  606 

3  856 

0  448 

2  949 

0  300 

2  069 

0  159 

1.230 

0  925* 

5.461 

Cu2I2+I2 

1  658** 

11  366 

(( 

*atO°.    **at40°. 

(Fedotieff,  Z.  anorg.  1911,  69.  26.) 

Solubility  in  NH4Br-f  Aq  at  20°. 


NHUBr+Aq. 

g.  Cuxl2  in  1  1.  of  the 
solution 

2-N 
3-N 

4-N 

1  9068 
3.6540 
6  0588 

(Kohn  and  Klein,  Z.  anorg.  1912,  77.  254.) 

Sol.  in  FeOt+Aq.    (Fleischer,  C.  N.  1869, 
19. 206.) 

Solubility  in  KBr+Aq  at  t°. 


t° 

KBr+Aq. 

g.  Cuils  in  1  1.  of 
the  solution 

19.5 
24.0 
19.5 
23.0 
22.0 
22.0 

2-N 
2-N 
3-N 
3-N 

4-N 
4^-N 

1.4666 
1.5576 
3  4094 
3.5949 
7.1263 
6.9768 

The  solutions  undergo  change  in  the  course 
of  a  few  days,  iodine  Being  set  free;  the  sol- 
ubility of  the  cuprous  iodide  is  not  markedly 
affected  thereby. 

(Kohn,  Z.  anorg.  1909,  68.  337.) 

1  1.  of  a  0.2N  solution  of  El  dissolves 
0.000157  g.  mol.  Cu*I2.  (Bodlander,  Z. 
anorg.  1902,  31.  475.) 

Very  sol.  in  liquid  NH«.  (Franklin,  Am. 
Ch.  J.  1898,  20.  827.) 
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Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894 
6.  257.) 

Practically  insol.  in  methylene  iodide 
(Retgers,  Z.  anorg.  1893,  3.  347.) 

Sol.  in  methyl  acetate  (Naumann,  B 
1909,  42.  3790.) 

Insol.  in  acetone  (Naumann,  B.  1904, 
37.  4329);  (Eidmann,  C.  C.  1899,  II.  1014  ) 

100  g  acetonitnle  dissolve  3.52  g.  Cu->I2 
at  18°,  (Naumann  and  Schier,  B.  1914,  47 
249  ) 

Min.  Marshite.    (Gm.—  K.  5.  1,  945.) 

Cupric  iodide,  CuI2, 

Exists  only  in  very  dil.  aqueous  solution, 
(Traube,  B.  17.  1064.) 

Copper  periodide,  Culj. 

Sol.  in  H20.  (Walker  and  Dover,  Chem, 
Soc.  1905,  87.  1588.) 

Copper  ammonium  iodide  ammonia. 
See  Cupriammonmm  iodide  ammonia. 

Cuprous  mercuric  iodide,  Cu2l2,  HgI2. 
KI+Aq  dissolves  out  HgI2. 

Cuprous  mercuric   iodide   ammonia,    CuI2, 

2HgI2,  4NH3. 

Decomp.  by  H20  or  acids.  Sol.  in  a  mix- 
ture of  acetic  acid  and  alcohol. 

CuI2,  HgI2,  4NH3.  As  above.  (Jdrgensen, 
J.  pr.  (2)  2.  347.) 

Cupric  nitrogen  iodide,  CuI2,  N2HJj. 

Decomp.  by  H2O;  or  NH4OH+Aq.  (Guy- 
ard,  C.  R.  97.  526.) 

Cupric  thallic  iodide  ammonia,  CuI2,  2T1I3, 


Decomp.  slowly  by  H20.  Sol.  in  NH4OH+ 
Aq  with  decomp.  Sol.  in  alcohol. 

Cuprous  iodide  ammonia,  Cu2I2,  NHS. 

St.    (Anderline,  Gazz.  ch.  it.  1912,  42.  1, 
' 

+*B>°-  InsoL  k  H2°-  Very  soL  m 
NH4OH+Aq.  (Silberrad,  Chem.  Soc.  1905, 
87.  67.) 

CujI2,  3NH8.  (Lloyd,  J.  phys,  Chem. 
1908,12.399.) 

Cu2I2,  4NH3.    (Levol,  J.  Pharm.  4.  328.) 

+  H20.    (SagHer,  C.  R.  104.  1440.) 

Cu2I2,6NH,.    (Lloyd.) 

Cupric  iodide  ammonia,  CuI2,  4NH,+HaO. 

.Decomp.  by  BT20.    SoLin    NH4OH-f  Aq 
without  decomp.     Not   attacked  by  cold 


alcohol  or  ether.  (Berthemont,  J.  Pharm. 
15.  445.)  (Pozzi-Escot,  C.  R.  1900,  130.  90.) 

CuI2,  6NH3.  Sol.  in  liquid  NH3.  (Horn, 
Am.  Ch.  J.  1908,  39.  205.) 

3CuI2,  10NH3.  Decomp.  by  H20.  (Rich- 
ards, Am.  Ch.  J.  1895,  17.  302.) 

Sol.  in  hq.  NH3.  (Horn,  Am.  Ch.  J.  1908, 
39.  204.) 


iodide   ammonia, 
3Cu(NH3)2I2,  4NH3. 

Decomp.  by  air  and  by  H20.  (Richards, 
Am.  Ch.  J.  1895,  17.  302. 

Copper  periodide  ammonia,  2CuL  I4,  5NH3 

+H20. 

Because  of  its  insolubility  it  cannot  be 
rccryst  from  any  solvent  (Silberrad,  Chem 
Soc.  1905,  87.  66  ) 

Copper  felraiodide,  ammonia,  CuI4,  4NH3. 
(Jbrgensen,  J.  pr.  (2)  2.  353.) 

Copper  hexaiodide  ammonia,  Cula,  4NH3. 

Not  decomp.  in  H20  in  closed  vessels. 
(Jb'rgensen.) 

Copper    mercuric    iodide    ammonia, 
CuHgsIe,  5NH3. 

CuHgI3;  2NH8.  Ppt.  Decomp.  by  H20 
and  by  alcohol. 

Cufig2I6;  3NH3.  Ppt.  Decomp.  by  long 
washing  with  H2O. 

CuHg2I6,  4NH3.  Ppt.  Decomp.  by  H20. 
SI.  attacked  bv  abs.  alcohol. 

CuI2,  HgI2,  4NHS.  Ppt.  (Anderline,  Gazz. 
ch.  it.  1912,  42,  (1)  321;  C.  C.  1912,  II.  95.) 

Copper  nitride,  Cu6N2. 

Decomp.  by  dil.  or  cone,  acids. 

Easily  decomp.  by  H20  when  finely  pow- 
dered. (Rossel,  C.  R.  1895,  121.  942.) 

Copper  sw&oxide,  Cu40. 

Not  attacked  by  H20.  Decomp.  by  dil. 
H2S04  +  Aq  into  Cu  and  CuS04;  dil.  HCl+Aq 
has  similar  action.  Not  attacked  by  NH4OH 
+Aq  or  NH4OH+(NH4)2COs+Aq.  (Rose, 
.  120.  1.) 

30.  Not  attacked  by  dil.  or  cone.  min. 
acids,  even  aqua  regia.  Slowly  sol.  in  HF-J- 
Aq.  (Bailey  and  Hopkins,  Chem.  Soc.  1890, 
57.  272.) 

Is  a  solution  of  oxide  in  Cu.  (Jordis, 
Zeit.  angew.  Ch.  1908,  21.  51.) 

Cuprous  oxide,  Cu20. 

Insol.  in  F2O.    Decomp.  by  H2S04+Aq, 
IsP04+Aq,  or  cold  very  oil.  HNOs-HAq  into 
a  cupric  salt  and  Cu.    Converted  by  HC1+ 
Aq  into  cuprous  chloride. 
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Solubility  of  Cu20  in  NH4OH+Aq  at  25°. 

Solubility  of  CuO  m  HF-fAq  at  25°. 

Cone  of  total  Cxi 

Cone   of  total  NHs 

Time 

G  CuO  m  lOrcm 
of  the  solution 

G  in  1000  K 
of  solution 

G    mol   in 
1000  g   of 
solution 

G  in  1000  g 
of  solution 

G   mol  in 
1000  g  of 
solut  ion 

0  25N-m 

IJ^hrs. 

m 

25J4 
71« 
170W 

0,0431 
0  0619 
0  0812 
0  OS23 
0  0907 

Preparation  I 

0  3593 
0.5024 
0.6869 
0.6964 
1.0144 
1.0462 
1.0557 
1.2243 
1.3229 
1  4882 
1.5105 
1.6313 
1.6981 

0  00566 
0.00791 
0.01080 
0  01095 
0.01597 
0  01645 
0  01660 
.0.01924 
0  02081 
0.02340 
0.02375 
0.02565 
0.02670 

3  91 
12.07 
13  77 
16.15 
27.03 
32.64 
36.89 
45.73 
68.68 
74.12 
81.26 
98.52 
122.40 

0.23 
0  71 
0  81 
0.95 
1  59 
1  92 
2  17 
2.69 
4  04 
4.36 
4  78 
5  56 
7  20 

N-HF  (a) 

21  jj 
52 
201  « 

226H 

0  301S 
0  2797 
0  2747 
0  2339 
0  2353 

N-HF  (b) 

4H 
44k 
H7J4 
167% 

0  3220 
0  2930 
0  2431 
0  2219 

2.02N-HF 

IK 
5 
71  H 
156J^ 

0  3646 
0.4533 
0  3583 
0  3311 

Preparation  II 

(Deussen,  Z.  anorg  1905,  44.  421  ) 

Solubility  of  CuO  in  HF  at  25°. 
Cu=g-atoms  Cu  in  1  1.  of  the  solution. 

0  4229 
0.6678 
0  9890 
1.0494 
1.3528 
1.5047 
1  5963 
1.6555 

0  00665 
0.01050 
0.01555 
0  01650 
0  02127 
0  02366 
0  02510 
0.02603 

7  82 
8.16 
22  61 
-28  39 
54  15 
72  08 
78.20 
102  05 

0  46 
0  48 
1  33 
1  67 
3  19 
4.24 
4  60 
6  00 

HF  normality                                  Cu 

0.12                            00307 
0  28                            0  1164 
0.57                            0  2494 
1.08                            0.388 
2  28                            0.463 

(Donnan  and  Thomas,  Chem.  Soc  1911.  99. 
1791.) 

Sol.  in  boiling  NH4Cl+Aq.    (Rose) 

SI.  sol.  m  excess  of  KOH+Aq.   (Chodnew.) 

Sol.    in    cone.    MgCK    and    FeCl2+Aq. 

(Hunt,  C.  R.  69.  1357.) 
SI.  attacked  by  liquid  NH3.    (Gore,  Am 

Ch.  J.  1898,  20.  827.) 
Min.  Cuprite.    Sol.  in  HC1,  HN03,  and 

NH4OH+Aq. 

Cupric  oxide,  CuO. 

Insol.  in  H20.  Easily  sol.  in  acids.  Sol. 
in  H2S03+Aq.  Insol  in  NH^H+Aq,  but 
dissolves  on  addition  of  a  few  drops  of  acid 
or  (NH4)2COs+Aq.  Insol.  in  dil.,  but  sol.  in 
warm  cone.  NaOH.  and  KOH+Aq,  (Low, 
Z.  anal.  9*  463.) 

CuO  prepared  at  a,  low  temp,  is  easily  sol. 
in  dil.  acids,  but  when  ignited  is  slowly  sol. 
in  boiling  cone,  acids,  but  moderately  rapidly 
in  a  cold  mixture  of  NHJ+HCl,  (Joannis, 
0.  R.  1886,  102.  1161.) 

Solubility  in  N-HNO*  1 1.  of  the  solution 
contains  0.4802  g.  atoms  Cu  at  25°.  (Jaeger, 
Z.  anorg.  1901,  27,  33.) 


(Jaeger,  Z.  anorg.  1901,  27.  29.) 

Solubility  of  CuO  in  HF+KF  at  25°. 
Cu=g-atoms  Cu  in  1 1.  of  the  solution. 


HF  normality 

Cu 

0.12 
0.28 
0.57 
1.11(1.08) 
2  17(2.28) 

0.0356 
0.06437 
0.1442 
0  2451 
0.2517 

(Jaeger,  L  c.) 


(de 


SI.  sol.  in  large  excess  of  KOH+Aq. 
Coninck,  C.  C.  1904,  II,  65.) 

Slowly  sol.  in  boiling  NH4Cl+Aq,  and 
less  easily  in  NH4NOs+Aq.  (Rose  ) 

Sol.  in  boiling  H20  solutions  of  A12,  Gl, 
U,  Cr2,  Fe2,  or  Bi  nitrates  and  chlorides, 
Hg(NO*)2,  Hg2(N03)*,  SbCl3,  SnCl2,  and 
SnCU,  with  pptn.  of  oxides  of  the  bases  of 
those  salts.  Unacted  upon  by  boiling  H20 
solutions  of  Mn,  Mg.  Ni,  Co,  Zn,  Ce,  or 
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Fe  nitrates  or  chlorides,  AgNO3,  Pb(NO3)2, 
Cd(N03)2,  and  HgCl2.  (Persoz.) 

Pure  CuO  is  very  si  sol  in  NH4OH4-Aq 
but  the  solution  is  greatly  increased  by  the 
addition  of  NH4  salts  (Muthmann,  C.  C. 
1904.  II,  410 ) 

Sol.  in  hot  (NH4)2S04  or  (NH4)2S03+Aq. 
(Jumau,  Electrochem.  Ind.  1908,  6. 258.) 

15%  dissolves  in  (NH4)2CO3-hAq  in  24 
hrs  (Schnabel,  %.  B.  H  Sal  1SSO,  28.  282  ) 

SI.  attacked  by  liquid  NH3.  (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 

Solubility  in  N-acetic  acid,  1 1  of  the  solu- 
tion contains  0.1677  g-atoms  Cu  at  25°. 
(Jaeger,  Z,  anorg.  1902,  27.  33.) 

Insol.  in  acetone  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

SI.  sol.  in  benzamide.  (Dessaignes,  A.  ch. 
1852,  (3),  34.  146.) 

Insol.  in  pipendine.  (Cahours,  C.  R. 
1852,  34.  481.) 

Sol  in  acid  amines  as  asparagin.  (Piria, 
A.  ch.  1848,  (3),  22. 160.) 

Sol.  in  amines  alone  or  mixed  with  NH8. 
(Lance,  Dissert.  1905.) 

Slowly  sol.  in  Ca  or  any  other  alkali  su- 
crate+Aq,  but  not  in  cane  sugar  -fAq. 
(Hunton  ) 

Solubility  in  (calcium  sucrate+sugar)  -f-Aq. 

1  1.  solution  containhig  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  10.26  g.  CuO. 

1  1.  solution  containing  296.5  g.  sugar  and 
24.2  g.  CaO  dissolves  5.68  g.  CuO. 

1 1.  solution  containing  174.4  g.  sugar  and 
14.1  g.  CaO  dissolves  3.47  g.  CuO.  (Boden- 
bender,  J.  B.  1865.  600.) 

Polypeptides  in  aqueous  solution  dissolve 
CuO  by  short  boiling.  (Fischer,  B.  1906,  39. 
576) 

H~V«H20=6CuO-HH2O.  Insol.  in  dil, 
but  sol.  in  cone.  KOH  or  NaOH  -fAq. 

Sol.  in  volatile  oils. 

See  also  Cupric  hydroxide. 

Min.  Melaconite.  Sol.  in  HC1,  or  HN08+ 
Aq. 

Cuprocupric  oxide,  Cu6Os«2Cu20,  CuO. 

(Favre  and  Maumen^.) 

Cu302+H20  =  Cu20,  CuO+E20.  When 
freshly  pptd.,  sol.  in  HCl+Aq,  but  insol.  after 
drying.  (Siewert,  J.  B.  1866. 257.) 

Cu403  -  Cu20,  2CuO.    (Siewert.) 

All  oxides  of  Cu  except  Cu40,  Cu20,  CuO, 
and  Cu02  are  mixtures.  (Osborne,  Sill.  Am. 
J.  (3)  32.  33;  Debray,  C.  R.  99.  583.) 

Copper  dtoxxde,  Cu02+H20. 

Insol.  in  H20.  Decomp.  by  acids  with  for- 
mation of  cupric  salt  and  Hj08.  (Weltzien. 
A.  140.  207.) 

Cuprous  oxide  ammonia  (cuprosarnmonium 

oxide). 

Known  only  in  solution.  (Wagner.  C.  C. 
1863.  239.) 


Cupric  oxide  ammonia  (cuprammonium  hy- 
droxide), 3CuO,  4NHS+6H2O. 
Insol.  in  H20.    (Kane,  A.  ch.  72.  283.) 
CuO,   4NH8-J-4H2O.     Very  deliquescent. 

Decomp.  in  the  air  and  by  H20,    (Malaguti 

and  Sarzeau,  A.  ch.  (3)  9.  438.) 

Cuprous  oxybromide,  Cu2Br2,  CuO+H2O. 

(Spring  and  Lucion,  Bull.  Ac.  Belg.  (3) 
24.  21.) 

Cupric  oxybromide,  CuBr2,  3CuO+3H2O. 

Insol  in  H20  Easilv  sol  in  dil.  acids  or 
NH4OH+Aq  (Brun,  C.  R.  109.  66  ) 

Insol.  in  H2O  but  decomp.  by  continued 
boiling.  Sol.  m  cone,  acetic  acid,  si.  sol.  in 
cone.  CuBr2+Aq.  Insol.  in  dil.  KBr-j-Aq. 
(Richards,  Proc.  Am.  Acad.  1890,  25.  215.) 

Cupric  oxybromide  ammonia,  2CuO,  CuBr2, 

2NH8+3H20. 

(Kohlschutter  and  Pudschies,  B.  1904,  37. 
1159.) 

Cuprous  oxychloride,  Cu2Cl2,  CuO+3H2O. 

(Spring  and  Lucion,  Bull.  Ac.  Belg.  (3) 
24.  21.) 

Cupric  oxychloride,  CuO,  CuCl2+H20. 

Decomp.  by  H2O^  (Rousseau,  C.  R.  1890, 
110.  1263.) 

2CuO,  CuCl2.  Insol.  in  H2O.  Sol.  in  HC1 
4-Aq,  from  which  it  is  reprecipitated  by 
dilution  with  H20. 

+H2O.    (Kane,  A.  ch.  72.  277.) 

+4H20.    (Gladstone,  Chem.  Soc.  8.  211.) 

3CuO,  CuCl«+2HaO.  (Miller  and  Ken- 
rick,  Trans.  Roy  Soc.  Can.  1901,  (2)  8,  III. 
35.) 

H-3H20.  (Dupont  and  Jansen,  Bull. 
Soc.  1893,  (3),  9. 193.) 

-f  3HH20.  Insol.  in  cold  H20,  si.  decomp. 
by  boiling.  (Reindel,  J.  pr.  106. 378.) 

Insol.  in  boiling  H20.  (Habermann,  W.  A. 
B.  90.  2.  268.) 

+4H20.  Sol.  in  alkaline  solution  of  KNa 
tartrate.  (Grbger,  Z.  anorg,  1902,  31.  327.) 

(Brunswick  green).  Insol.  in  H20.  Easily 
sol.  in  acids. 

Mm.  Atacamite.    Sol.  in  acids,  and  NBUOH 

Ao.. 

Sol.  in  cold  sat.  citric  acid+Aq.  (Bolton. 
B.  1880, 13.  732.) 

4CuO,  CuCl2+6H20.  (Kane,  Gm.— K. 
5. 1, 919.) 

+8H20.  Min.  Tallingite.  (Church,  Gm. 
— K.  6.  1,  919.) 

5Cu(OH)2,  Cu2Cl2Cl(OH).  InsoL  in  H20, 
Decomp.  by  hot  H20.  (Kiihling,  B.  1901, 
34.2852.) 

7CuO,  2CuCl2+9H20.     (Reindel.) 

6CuO,CuCl2+9H20.  InaoLinHuO.  Sol.  in 
acetic  acid.  (Neiimann,  Repert,  37.  304.) 

8CuO,  CuCl2+12HaO.  Mm.  Footeite. 
(Kbnig,  Zeit.  I&yst.  1891,  19.  601.) 
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Cupric  zinc  oxychloride,  ZnO,  2ZnCl2,  5CuO 
~|-6H20. 

(Andr<§,  C.  R.  1888,  106.  855.) 

Cupric  oxychloride  ammonia,  2CuO,  CuCl2, 

2NH8+3H20. 
(DeWrain,  Gm.— K.  5.  1,  932.) 

Cupric  oxyfluoride,  CuO,  CuF24-H2(X 

Insol  in  H2Q.  (Beizehus.)  (Balbiano. 
Gazz.  ch.  it.  14.  74  ) 

Cupric  oxyfluoride  ammonia  (cuprammonium 

oxyfluoride),  Cu(OH)F,  2NH3. 
(Balbiano,  Gazz.  ch.  it.  14.  74.) 
3CuO,  CuIa+rcHjjO.  (Tschiriwinski,  Gm. 

— K,  5.  1,  1584.) 

Cuprous  oxyiodide,  Cu2I2,  CuO-f-H20. 

(Spring  and  Lucion,  Bull.  Ac.  Belg.  (3) 
24.  21.) 

Cupric  oxyiodide,  2CuI2,  CuO+4H2(X 

Easily  decomp.  by  H20.  (Carnegie,  Watts ' 
Diet.  II,  257.) 

Copper  orysulphide,  2Cu2S,  CuO. 

Insol  in  H20.  (Maumene,  A.  ch.  (3)  18. 
311. 

5CuS,  CuO.  Ppt.  (Pelouze.) 

2CuS,  CuO.    Insol.  in  H20. 

CuS,  CuO.    Insol.  in  H20. 

Above  comps.  do  not  exist.  (Pickering, 
Chem.  Soc.  33.  136.) 

Copper  phosphide,  Cu6Ps. 

Easily  sol.  in  HNO8  or  aqua  regia;  insol.  in 
HCl+Aq.  (Rose,  Pogg.  6.  209.) 

Sol.  in  HN03  and  Br2+Aq.  Decomp.  by 
hot  cone.  H2S04.  (Rub6novitch,  C.  R  1899, 
128.  1399.) 

Cu2P.  Sol.  in  HNOa+Aq.  (Granger, 
A.  ch.  1898,  (7),  14.  64.) 

Crystafyzed.  Completely  sol.  in  hot  HNOS, 
aqua  regia  and  HF+HNOj.  Slowly  sol.  in 
hot  HC1  or  H2S04.  Not  attacked  by  hot  or 
cold  HF  or  acetic  acid.  (Maronneau,  C.  R. 
1899, 128.  939.) 

Cu8P2.  Easily  sol.  in  HNOS.  Sol.  in  hot 
cone.  TJ2Sp4.  Sol.  in  cone.  HCl-fAq  before 
the  phosphide  has  been  heated.  (Rose.  Pogg. 
4.  110.) 

Cu2P2-  Easily  sol,  in  HN08,  or  HCl+Aq. 
Sol.  in  NH4OH-hAq.  (Granger,  Bull.  Soc. 
(3)  9.  661.) 

CuP3.  Decomp.  by  HN08;  not  readily 
sol.  in  HC1.  Fasily  attacked  by  Cl*  or  Br4+- 
Aq.  (Granger,  C.  R.  1895,  120.  924.) 

Cu5P2.    (Granger,  C.  N.  1898,  77.  229.) 

Very  sol.  in  HN03  and  Br2  -f  Aq.  Decomp. 
by  hot  cone.  HiSO*.  (Rul^novitch,  C.  R. 
1899,  129.  3380 


Cupric  zinc  phosphide,  10Cu6P2,  ZnsP2(?). 
(Hvoslef,  A.  100.  99.) 

Copper  phosphoselenide,  CuSe,  P2Se. 

Insol.  m  H20  or  HCl+Ag;  sol.  in  HNO3-f 
Aq.  Insol.  in  cold  alkalies,  but  -decomp. 
slowly  when  heated  therewith.  (Hahn,  J. 
pr.93.436.) 

2CuSe,  P2Se3.  Attacked  only  by  fuming 
HN03.  (Hahn.) 

2CuSe,  P2Sefi.  Sol.  only  in  HN03+Aq. 
CHahn.) 

Copper  phosphosulphide,  2Cu2S,  P2S. 

Cu2S,  P2S.    (Berzehus.) 

2CuoH,  PjjSs.    ^Berzehus.) 

CuS,  P2S.  Insol.  in  H20  and  dil.  HC1 
+Aq.  Sol.  in  cone.  HCl+Aq,  from  which  it 
is  precipitated  by  H20.  (Berzelius,  A.  46. 
252.) 

8CuS,  P2S£.    (Berzelius.) 

Cu4PS3.  Sol.  in  cone.  HNO»  and  in  aqua 
regia  Insol  in  HC1.  Not  attacked  by  hot 
H2SO4  or  cone.  NaOH+Aq.  (Ferrand,  A. 
ch.  1899,  (7),  17.  407.) 

Cuprous  selenide,  Cu2Se. 

Ppt.    Sol.  in  HC1  and  in  H2S04. 

Decomp.  by  HN03.  Sol.  in  NH4OH+Aq. 
(Fonzes-Diacon.  C.  R.  1900,  131.  1207.) 

Sol  in  KCN+Aq  (Heyn  and  Bauer, 
Metall  1903,  3.  84  ) 

Min.  Berzelianite. 

Cupric  selenide,  CuSe. 

(Little,  A.  112.211.) 

Ppt.  Sol.  in  HC1  and  in  H2S04.  Decomp. 
by  HNO3.  (Fonzes-Diacon,  C.  R.  1900,  131. 
1207.) 

Cuprocupric  selenide,  Cu3Se2. 

Min.  Umangite.  Sol.  in  HN"03.  (Klock- 
mann,  Zeit.  Kryst.  1891.  19,  270  ) 

Cuprous  lead  selenide,  3Cu2Se,  PbSe. 

Min.  Zorgite.  Sol.  in  cold  cone.  HN03  + 
Aq  with  separation  of  Se. 

Cupric  lead  selenide,  CuSe,  PbSe. 

Sol.  in  cold  cone.  HNO3  with  separation  of 
Se.  (Karsten.) 

CuSe,  2PbSe.    As  above. 

CuSe,  4PbSe.    As  above. 

Cuprous  silver  selenide,  Cu2Se,  Ag2Se. 

Min.  Eucainite.  Sol.  in  hot  HNOs  with 
decomp.  (Berzelius.) 


Cuprous  silicide, 

Sol.  in  warm  dil.  or  cone.  HN08.  Only 
si  sol.  in  HC1,  H2S04  and  HF.  Sol  in  a 
mixture  of  HN03  and  HF.  Not  attacked  by 
solutions  of  alkalies.  (Vigouroux,  C,  R.  IS 
142.  88.) 
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.a  and  fused  sodium 
:  Chalmot,  Am.  Ch. 


Cu2Si3.  Sol.  m  aqua  r< 
potassium  carbonate.  0 
J.  1896,  IS,  95.) 

CuoSi.  Decomp.  by  water  and  moist  air, 
and  by  acids  and  fused  alkali.  (Vigouroux, 
C.  R.  1896,  122.  319.) 

Cuprous  sulphide,  Cu2S. 

More  sol.  in  H20  than  Ag2S,  but  much  less 
than  PbS.  (Bodlander,  Z.  phys.  Ch.  1898. 
27,  64.) 

1 1.  HoO  dissolves  3.1+10-*  moles  Cu2S  at 
18°.  (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 

Very  slowly  decomp  by  dil.  H2SO4  in 
presence  of  oxygen.  (Thompson,  Electro- 
chem,  Ind.  1904.  2,  225.) 

Decomp.  by  cone.  H2S04.  (Pickering,  C  N 
1878,  37,  37  ) 

Cold  HNO3-!-Aq  dissolves  out  Cu  and 
leaves  CuS;  hot  HN02  dissolves  with  separa- 
tion of  8  SI.  sol.  in  boiling  cone.  HC1+ 
Aq.  Insol.  in  (XH4)2B-f-Aq. 

5N-HC1  dissolves  CuuS  very  slightly 
(0.0038  g.  Cu  in  7>g  hrs.)  but  it  is  more  sol. 
m  presence  of  Cl,  when  0.672  g.  are  dis- 
solved in  7K  hours.  (Egh,  Z.  anorg.  1902, 
30.  46.) 

Sol.  with  exclusion  of  air  in  NH4OH-f  Aq. 
(Malzac,  Pat.  1904.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329,  Eidmann,  C.  C.  1899,  II.  1014.) 

Mm  Chalcocite.  Completely  sol.  m  warm 
HX03  with  separation  of  S 

Cupric  sulphide,  CuS. 

Almost  absolutely  insol.  in  H20;  sol.  in 
950,000  pts.  H2O.  When  exposed  to  the  air, 
dissolves  in  H2O  as  CuS04.  Easily  sol.  in 
boiling  HN03  with  separation  of  S.  Diffi- 
cultly sol.  in  hot  cone.  HCl+Aq.  Insol  in 
dil.  H3S04-fAq  (1:6).  (Hoffmann,  A.  115, 
286. 

Pptd.  by  H2S  or  (NH4)2S+Aq  in  presence 
of  100,000  pts.  H20  (Pfaff),  200,000  pts.  H20 
(Lassaigne),  15,000  pts,  H2O  and  7500  pts. 
HC1,  but  with  40,000  pts.  H2O  and  20,000 
pts.  HC1  no  colour  is  visible  (Reinsch). 

1  1.  H20  dissolves  3.51 +10-8  moles  CuS 
at  1S°.  (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 

Insol.  m  H2S08+Aq.  fGuerout,  C,  R. 
1872,  75. 1276.) 

Decomp.. by  cone.  H2S04.  (Kliche,  J.  B. 
1890,  593.) 

Sol.  in  (NH4)2COs+Aq.  (Berzelius.)  Sol. 
in  alkali  bicarbonates  +Aq. 

InFol.  in  NH4N03,  or  NH4Cl+Aq    (Brett.) 

Insol.  in  acidified  cone,  alkali  chlorides + 
Aq,  (Cushmann,  Am.  Ch.  J.  1895,  17,  382.) 

Sol.  in  FeClj-j-Aq  with  separation  of  S. 
(Cumenge  and  Wimmer,  Dingl.  1883,  250. 
123.) 

Decomp.  by  boiling  CuCl2-f-Aq  in  presence 
of  HC1  or  NaCl.  (Raschig,  Gin.— -K.  5. 
1,  819.) 

Sol.  m  Fe2(S04)s+Aq  in  presence  of  large 
excess  of  air.  (Thompson,  Plectrochem. 
Ind.  1904,  2,  228.) 


Insol.  in  KOH,  or  K2S+Aq,  especially  if 
boiling;  appreciably  sol.  m  colourless  and 
even  more  readily  m  hot  yellow  (NH4)2S+Aq. 

SI.  sol.  in  NaoS+Aq,  more  easily  in  NaSH+ 
Aq.  (Becker,  Sill.  Am.  J.  (3)  33.  199.) 

100  cc  sat.  NaaS+Aq  (sp  gr=1225) 
dissolve  00032  2;  CuS  (Holland,  Ann. 
Chim.  Anal  1897^  2.  243) 

Sol.  in  K  polysulphides  (3-64%).  (Prost, 
Bull.  Soc.  Belg.  Chim.  1897.  103.) 

Appreciably  sol.  in  alkali  polysulphides  + 
Aq.  (Rossing,  Z  anal.  1902,- 41,  1.) 

Sol.  in  considerable  quantity  in  alkali  sulph- 
arsenates,  sulphantimonates,  and  sulpho- 
stannates+Aq.  Therefore  when  a  mixed 
ppt.  of  CuS  and  As2S3,  Sb2S3,  or  SnS  is  treated 
with  K2S,  a  portion  of  the  CuS  is  dissolved. 
(Wbhler,  A.  34.  236.) 

Sol.  in  alkali  sulphovandates,  or  sulpho- 
tungstates+Aq.  (Storch,  B.  16.  2015.) 

Sol.  in  alkali  sulphomolybdates  +  Aq. 
(Debray,  C.  R.  96. 1616.) 

Insol.  in  K  thiocarbonate  +  Aq.  (Rosen- 
bladt,  Z  anal.  26.  15.) 

Sol.  in  KCN+Aq. 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827  ) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,42.  3790),  ethyl  acetate  (Naumann, 
B  1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Insol  in  Na  xanthogenate.  (Ragg,  Ch. 
Z.  1908,  32.  677.) 

Solubility  of  CuS  in  sugar +Aq  at  t°. 
g  CuS  per  1  of  solution. 


t° 

10%  sugar 

30%  sugar 

50%  sugar 

17  5 
45 
75 

0  5672 
0  3659 
1  1345 

0  8632 
0  7220 
1  2033 

0  9076 
1  0589 
1  2809 

(Stolle,  Z.  Ver.  Zuckermd.  1900,  50.  331.) 

Min.  Covelltfe. 

Colloidal.  Aqueous  solution  is  stable  when 
it  contains  5  g.  CuS  in  a  litre;  when  it  contains 
4  or  5  times  that  amount  it  is  decomposed  in 
an  hour. 

S9lutions  of  salts  of  the  following  concen- 
tration cause  a  precipitate  in  the  above  solu- 
tion. Salts  of  univalent  elements — 


Salts  of  univalent  elements  — 

K8Fe(CN)6 

1  :62 
1  :127 

Na2S203 

1  :157 

Na2C08 

1  :200 

Na2HP04 

1  :252 

Na2S04 

1  :333 

K2Cr207 

, 

1  :  2083 

KI 

1  :80 

KBr     . 

1  :133 

KC108  . 

1  :166 
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Salts  of  umvalent  elements  —  Continued. 
NaCjH,Ot    .        .        .1-221 
(NH4)2C204  .        .        .1-255 
NaCl    ...            i  •  4nn 

Cupric  iron  (ferric)  sulphide,  CuS,  Fe2S3. 
Mm.  C'ubamte. 

Copper  iron  potassium  sulphide,  K2FeCu8S4, 
SI.  attacked  by  cold  dil.  HCl+Aq.    De- 
comp.  by  wanning.    (Schneider,  Pogg.  138, 
318.) 

Copper  iron  sodium  sulphide,  Na2FeCu3S4. 
SI.  attacked  by  cold  dil.,  easily  decomp.  by 
hot  HCl+Aq.    (Schneider,  Pogg.  138.  318.) 

Cuprous  lead  sulphide,  9Cu2S,  2PbS. 
3Cu2S,  2PbS. 
2Cu2S,  2PbS.    Mm.  Cuproplumbile* 

Copper  phosphorus  sulphide. 
See  Copper  phosphosulphide. 

Cupric  platinum  sulphide. 
See  Sulphoplatmate,  cupnc. 

Cuprous  potassium  sulphide,  4Cu2S,  K2S. 
(Ditte,  C.  R.  98.  1429.) 

Cuprocupric^  potassium    sulphide,    3Cu2S, 
2CuS,  K2S. 
Xot  decomp.  by  very  dil.  HCl-f  Aq,  but 
easily    by    cone.     HCl-f  Aq    on    warming. 
(Schneider,  Pogg.  138.  311.) 

NaHC03      . 
KoS04  . 

.     1  •  2500 
1  •  117 

K2CiO< 
NaC7H602    . 
K2S206 
KC1      . 

.     1  :  133 
.     1  :  166 
.    1  :  222 
1  *  333 

KN03  . 

1  •  500 

Salts  of  bivalent  metals  — 
BaS2O6 
Cd(N03)2     . 
MgS04 
Ba(N03)2     . 
Bad*  . 

.    1  :  2242 
.    1  :  3483 
.    1  :  6830 
.    1  :  2677 
1  :3991 

Pb(C103)2     . 
CdS04  .        .        . 
MnSO4 

Salts  of  trivalent  metals  — 
Ammonia  alum 
Chrome  alum 
AVSOJa      .        . 

Acids  — 
Succinic 
Oxalic  . 
HC1      . 
H2S04  . 
Citric  .                . 

.    1  :  6988 
.    1  :  3442 
.    1  :  5518 

.    I  :  31,896 
.    1  :  58,889 
.    1  :  90,909 

.    1  :  100 
.    1  :  162 
.    1  :  733 
.    1  :  208 
.    1  :  20 

Acetic  . 
Tartaric 
(Spring  and  de  Boeck,  Bull 

.    Not  at  all 

tt         it 
.  Soc.  (2)  68.  165.) 

Copper  poZ^/sulphide,  Cu2S3. 

Amorphous.  Ppt.  Decomp.  by  boiling 
alcohol.  (Rossing,  Z.  anorg.  1900, 25. 413.) 

Cu4S6.  Amorphous.  Ppt.  can  be  boiled 
with  H20  without  decomposition  (Rossing, 
Z.  anorg.  1900,  25.  4,  11.) 

Cu2S6.  Ppt.;  insol.  in  alkali  sulphides; 
decomp.  by  cone.  HNOS.  (Bodroux,  C.  R. 
1900,  130.  1398.) 

Could  not  be  obtained.  (Ressing,  Z. 
anorg.  1900,  25.  414.) 

GUIS*.  Ppt.  Decomp.  by  H20.  Sol. 
in  alkali  and  barium  polysulphides+Aq 
Decomp.  by  colorless  alkali*  sulphides -|-Aq. 
(Rossing,  Z.  anorg.  1900,  25.  407 ) 

Cuprous  iron  (ferric)  sulphide,  Cu2S,  Fe2S$. 

Decomp.  by  cone.  HCl-f  Aq .  Sol.  in  boiling 
HNOs-j-Aq  of  1.2  sp.  gr.  (Schneider,  J.  pr. 
(2)  38.  569.) 

Min.  Chalcopyrite.  Insol.  in  HCl+Aq. 
When  heated  in  a  sealed  tube  with  H2S4-Aq. 
a  portion  of  it  dissolves  with  difficulty  and 
subsequent  deposition  of  S.  (Senannont,  A. 
ch.  (3)  32. 168.) 

Cuprocupric  iron  (ferric)  sulphide,  Cu2S,  CuS, 

FeS. 

Min.  Bornite.  Sol.  in  HCl+Aq  with  a 
residue  of  S. 


Copper  potassium  poZ^/sulphide,  KCuS4. 

SI.  sol.  in  cold  H20.     Decomp.  by  hot 
H20.     Decomp.   by   cone,   and   dil.   HC1, 
H2S04  and  HN08.    SI.  sol.  in  alcohol. 
(Biltz  and  Herms,  B.  1907,  40.  977  ) 

2CuS3,  K2S  Decomp.  by  H20,  NH4OH, 
or  NH4SH+Aq.  (Priwozmk,  B.  5.  1291.) 

K2Cu3Sio.'  Easily  sol.  in  H20.  1  g.  is  sol. 
in  less  than  5  ccm.  H20.  Rapidly  decomp.  by 
dil.  acids,  slowly  by  cone,  acids.  SI,  sol.  in 
alcohol.  (Biltz  and  Herms,  B.  1907,  40. 983.) 

Cupric  rubidium  poZt/sulphide,  RbCuS4. 

As  K  salt.  (Biltz  and  Herms,  B.  1907,  40. 
978.) 

RbaCusSio.  Easily  sol.  in  H20.  Decomp. 
by  acids.  SI.  sol.  in  alcohol.  (Biltz  and 
Herms,  B.  1907,  40.  985.) 

Cuprous  silver  sulphide,  Cu2S,  Ag2S. 

Min.  Stromeyerite.  Sol.  in  HN08+Aq 
with  separation  of  S. 

Cu2S,  3Ag2S.    Min.  Jalpaite.   As  above. 

Cuprous  sodium  sulphide,  Na*S,  Cu2S. 
(Bodlander,  Z.  Elektrochem.  1905, 11. 181.) 
Na»S,2Cus8.   (Bodlander,  Z.  Elektrochem. 

1905,  11.  181.) 
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Cuprocupric   sodium   sulphide,  Cu2S,   CuS, 

Na2S. 

Scarcely  decomp.  by  cold  dil.  HCl+Aq; 
cone.  HCl+Aq  decomp.  easily  on  warming, 
without,  however,  dissolving  all  the  Cu2S. 
Completely  decomp.  by  warm  ENO8-f-Aq. 
(Schneider,  Pogg.  138.  315.) 

Copper  zinc  sulphide,  CuS,  3ZnS. 

Copper  sulphophosphide. 
See  Copper  phosphosulphide. 

Ctipric  telhiride,  CuTe. 

Cu2Te8.  Insol.  in  H2O.  (Parkmann,  Sill. 
Am.  J.  (2)  3. 335.) 

CuaTe,    (Brauner,  M.  1889.  423.) 

Croceocobaltic  bromide, 

Co(NH8)4(N02)2Br. 

Very  si.  sol.  in  cold,  easily  in  hot  H20. 
(Gibbs,  Proc.  Am.  Acad.  10. 1.) 

chloraurate,  2Co(NH8)4(N02)2Cl,  AuCl8, 


Difficultly  sol  in  H20. 

chloride,  Co(NH8)4(N02)2Cl. 

Very  si.  sol.  in  cold  easily  in  hot  H20,  but 
more  sol.  than  the  sulphate,  (Gibbs.) 

chloroplatinate,  2Co(NH8)4(N02)2Cl, 

PtCl*. 

Can  be  recrystallised  without  decomp.  with 
difficulty.  (Gibbs  and  Genth,  SHI.  Am.  J,  (2) 
24.91.) 


•  chromate,[  Co(NH8)4(N02)2]2Cr04. 


SI.  sol.  in  H20.   (Gibbs.) 

bichromate,  [Co(NH8)4(N02)2]2Cr207 

Sl.sol.inH20.    (Gibbs.) 

periodide,  Co(NH8)4(N02)2I,  I2. 

Difficultly  sol.  in  cold  H20  and  alcohol. 
Decomp.  by  hot  H20.  (Gibbs.) 

nitrate,  Co(NH8)4(N02)2N08. 

SI.  sol.  in  cold,  easily  sol.  in  hot  H20  or  dil. 
.acids.  Much  more  sol.  than  the  sulphate. 
<Gibbs.) 

Sol.  in  about  400  pts.  cold  H20.  (JSrgen- 
•sen,  Z.  anorg.  6.  163.) 

-nitrite  cobaltic  nitrite,  3Co(NHt)4(NO*)2, 


Co(NOa)». 
Somewhat  sol.  in  H*0. 
anorg.  6.  178.) 


(Jargensen,  Z. 


•  nitrite  famine  cobaltic  nitrite, 


"  '•       uiuiu?  twtmuue  ituucuuu  JLUU..IIV. 

Co(NH8)4(N02)2,(N02)2(NH8)2Co(NOa)2. 
Nearly  insoL  in  cold,  very  si.  sol.  in'boiling 
HiO.     (JBrgensen.) 


Croceocobaltic  phosphomolybdate, 

[Co(NH8)4(N02)2]20,  24Mo03,P206. 
SI.  sol.  in  cold,  easily  in  hot  H20.    (Gibbs, 
Am.  Ch.  J.  3.  317.) 

sulphate,  [Co(NHs)4(N02)2]2S04. 

Very  si.  sol.  in  cold  or  hot  H20;  more 
easily  in  hot  dil.  H2S04-f-Aq. 

Cuprammonium  compounds. 
See  Copper  compounds,  ammonia. 

Cupro^rammonium  tetraiodide. 
See  Cupric  ^e^raiodide  ammonia. 

Cupric  acid. 

Known  only  in  solution.    (Kruger,  Pogg. 
62.  445.) 

Calcium  cuprate. 

Decomp.  by  H2O  with  evolution  of  oxygen. 
(Kruger  and  Crum,  A.  55.  213.) 

Cyanhydric  acid,  HCN. 

Miscible  with  H20,  alcohol,  and  ether  with 
absorption  of  heat. 

Sp.gr.  of  HCN +Aq. 


%HCN 

Sp   gr 

%  HCN 

Sp  gr 

1  60 

0.9979 

4.0 

0.9940 

1.68 

0  9978 

4.6 

0  9930 

1.77 

0.9975 

5.0 

0  9923 

2.0 

0  9974 

5.3 

0  9914 

2  1 

0  9973 

5.8 

0.9900 

2.3 

0.9970 

6.4 

0.9890 

2  5 

0  9967 

7  3 

0.9870 

2  7 

0  9964 

8.0 

0.9840 

3  0 

0  9958 

9.1 

0  9S15 

3.2 

0.9952 

10.6 

0.9768 

3.6 

0  9945 

16.0 

0.9570 

(Ure,  Quar.  J.  Sci.  13.  321.) 

2HCN  mixed  with  3H20  causes  a  diminu- 
tion of  temp,  of  9.75°.  (Bussy  and  Buignet, 
A.  ch.  (4)  3.  231.) 

Miscible  with  volatile  oils  and  other  organic 
compounds. 

Cyanhydric  iodhydric  acid,  HI,  HCN. 

Easily  sol.  in  H20  or  alcohol,  with  rapid 
decomp.  SI.  sol.  in  ether.  (Gal,  A.  138.  38.) 

Cyanides. 

The  alkali  cyanides  are  easily  sol.  in  H20; 
those  of  the  alkali-earths  are  less  soL,  while 
all  others  are  insol.  with  the  exception  of 
Hg(CN)2.  All  cyanides  are  sol.  in  KCN-f  Aq. 

Ammonium  cyanide,  NH4CN. 
Unstable;  easily  sol.  in  H20  and  alcohol. 
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Ammonium  cobaltic  mercuric  cyanide. 
See  Cobalticyauide,  ammonium  mercuric. 

Ammonium    cuprous    cyanide,    NH4CN, 

Cu2(CN)2. 

Ppt.    Decomp.  bv  acids. 

+H2O.  Sol.  in  H2O,  less  sol.  in  alcohol. 
Decomp.  by  acids  and  alkalies,  (Treadwell 
and  Girsewald,  Z.  anorg.  1904,  39.  90.) 

2NH4CN,  Cu2(CN)2.  SI  sol  in  H20,  but 
decomp.  by  long  boiling  therewith  Sol.  in 
HCN-fAq.  (Dufau,  A.  88.  278.) 

Ammonium  cuprous  cyanide  ammonia, 

NH4CN,  2Cu2(CN)2,  NH3. 

Easily  decomp.  (Treadwell  and  Girse- 
wald, Z.  anorg.  1904,  39.  90.) 

+2H20.  Insol.  in  cold,  decomp.  by  boiling 
H20.  Sol.  in  NH4OH4-Aq.  (Fleurent,  C.  R. 
1893,  116.  191.) 

NH4CN,  Cu2'CN)2,  3NH3.  Insol.  in  cold, 
si.  sol.  in  boiling  H20  without  decomp  Sol. 
in  NH4OH+Aq  (Fleurent,  C  R.  1891,  113. 
1046) 

NH4CN,2Cu2(CN)2,2NH3+2H2O.  (Fleu- 
rent, B.  25.  498R.) 

Ammonium  gold  (aurous)  cyanide  NH4CN, 

AuCN. 

Easily  sol.  in  cold  or  warm  BT^O  or  in  al- 
cohoL  Insol.  in  ether. 

Ammonium  gold  (auric)  mercuric  cyanide, 

basic,  3NH4CN,  2Au20,  Hg(CN)2,  HgO. 

(Schmidt,  Ch.  Z.  1896,  20.  633.) 

Ammonium  mercuric  silver  cyanide,  basic, 
NH4CN,  2Ag20,  3AgCN, 


(Schmidt,  Z.  anorg.  1895,  9.  431.) 

Ammonium  nickel  cyanide,  2NH4CN, 

MfCN)2, 

Easily  decomposed. 

Ammonium  tungsten  cyanide. 
See  Tungstocyanide,  ammonium. 

Ammonium  zinc  cyanide,  2NH4CN,  Zn(CN)2, 
Sol.  in  H20. 

Ammonium  cyanide  mercuric  nitrate  silver 

cyanide  basic,  2Hg(OH)NO«,  3NH4CN, 

4AgCN. 

(Schmidt,  Z.  anorg.  1895,  9.  431.) 

Arsenic  tfncyanide,  Aa(CN)i. 

Decomp.  by  H20.  Not  attacked  by  cold 
conc.EaS04.  Decomp.  on  heating.  (Guenez, 
C.  R.  1892,  114.  1188.) 


Barium  cyanide,  Ba(CN)2. 

Rather  si.  sol.  in  H20,  more  easily  in  KCN 
+Aq.  (Schulz,  J.  pr.  68.  257.) 

10  pts.  H20  dissolve  8  pts.,  and  10  pts.  70% 
alcohol  dissolve  1.8  pts.  Ba(CN)2  at  14.5 
(Joannis,  A.  ch.  (5)  2S.  489.) 

Insol.  in  methyl  sflcetate.  (Naumann,  B. 
1909,  42.  3790.) 

-{-2H2O.     Very  deliquescent. 

Ba(CN)2,  BaO.  (Drechsel,  J.  pr.  (2)  21, 
84.) 

Barium    cadmium    cyanide,    Ba(CN)2, 

Cd(CN)2-hH20. 

Easily  sol.  in  H20  and  in  NH,OH-hAq. 
SI.  sol.  in  alcohol.    (Loebe,  Dissert,  1902.) 
2Ba(CN)?,    3Cd<CN)2+10H2O.     Sol    m 

H2O.    (\Veselsky,  B.  2.  590  ) 

Barium  cobaltous  cobaltic  cyanide. 
See  Cobaltocobalticyanide,  barium. 

Barium  cuprous  cyanide,  Ba(CN)2,  Cu2(CN)2. 

Sol.  in  H20  without  decomp.  (Traube,  Z. 
anorg.  1894,  8.  21.) 

-fH20.  (Weselsky,B.2.590.) 

Could  not  be  obtained.  (Grossmann,  Z. 
anorg.  1905,  43.  101 ) 

+4H2O.  Decomp.  by  H20.  (Grossmann, 
Z.  anorg.  1905,  43.  101.) 

2Ba(CN)2,  Cu2(CN)2+6H20.  Decomp. 
by  ET3O.  (Grossmann,  1.  anorg.  1905,  43. 
105.) 

Barium   gold    (aurous)    cyanide,    Ba(CN)2, 

2AuCN-f2H20. 

SI.  sol.  in  cold  but  easily  sol.  in  hot  H20. 
SI.  sol.  in  alcohol.  (Lindbom,  Lund  Univ. 
Arsk.  12.  No.6 ) 

Barium  indium  cyanide. 
See  Iridicyanide,  barium. 

Barium    manganous    cyanide,    Ba(CN)2, 
2Mn(CN)2. 

Ppt.    (Descamps.) 

See  also  Manganocyanide  and  Mangani- 
cyanide,  barium. 

Barium   mercuric   cyanide,    (Ba(CN)2, 

Hg(CN)2+3H20. 

Very  hygroscopic.  Very  sol.  in  E^O. 
(Grossmann,  B.  1904,  37.  4143.) 

Barium  mercuric  cyanide  iodide,  Ba(GN)2, 

HgI2+6H20. 
(Vafet,  G.  R  1895,  121.  499.) 

Barium   palladium   cyanide,    Ba(CN)2, 


See  Palladocyanide,  barium. 

Barium  nickel  cyanide,  Ba(CN)s,  Ni(CN)2+ 

3H2(X 

Sol,  in  HjO;  decomp,  by  acids  with  pptn, 
of  Ni(CN)f ,    (Weselsky,  B.  2.  590.) 
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Barium  silver  cyanide,  BaC3S)2.  2AgCN+ 

H20. 
Sol.  in  H20.    (Weselsky,  B.  2.  589.) 

Barium  zinc  cyanide,  Ba(CN)2,  Zn(CN)2+ 

2H20. 
Sol.  in  H20. 

Cadmium  cyanide,  basic,  CdO2H2,  2Cd(CN) 

+4H30. 

SI.  sol,  in  H20;  insol.  in  alcohol.  (Loebe, 
Dissert,  1902.) 

Cadmium  cyanide,  Cd(CN)2. 

SI  sol.  in  H20.  100  pts.  H20  dissolve  1.7 
pts.  Cd(CX)2atl5°.  (Joannis.) 

Easily  sol.  in  acids;  sol.  in  KCN-f. 
Sol  in  warm  XH4OH-f-Aq,  but  insol.  in 
(NH4J2C03  -f-Aq.  (Wittstem.) 

Insol.  in  benzonitrOe.  (Naumann,  B. 
1914,  47.  1370.; 

Cadmium   calcium   cyanide,    Cd(CN)2, 

4Ca(CN;2+20H2O. 
Sol.  in  H20  and  in  alcohol,    (Loebe,  Dis- 
sert, 1902.) 

Cadmium  chromic  cyanide. 
See  Chromicyanide,  cadmium. 

Cadmium  cobaltic  cyanide. 
See  Cobalticyanide,  cadmium. 

Cadmium    cuprous    cyanide,    2Cd(CN)2; 

Cu2(CN)2. 

Permanent.  Insol.  in  H20.  SI.  sol.  in 
cold,  easily  in  warm  HCl+Aq  without  de- 
comp., except  by  long  boiling.  Insol.  in 
]SH4OH,  or  NH4  salts-f  Aq.  (Schuler.) 

Cadmium  cupric  cyanide,  Cd(CN)2,  Cu(CN)2, 
Very  unstable. 

Cadmium  gold  (aurous)  cyanide,  Cd(CN)2, 


Nearly  insol.  in  cold  H2O.    SI  sol.  in  boil- 
ing H20.    Insol.  in  alcohol.    (Lindbom.) 

Cadmium  mercuric   cyanide,   2Cd(CN)2. 
3Hg(CN)s. 

Permanent.     Readily  sol.  in  cold  H20. 
(Schuler,) 

Cadmium  mercuric  cyanide  mercuric  iodide, 
Cd(CN)2,   Hg(CN)2,   HgI2+8H2Q. 

Very  sol.  in  H20.    (Varet,  Bull.  Soc.  (3) 
5.8.) 

+7H20.   Sol.  in  H20  and  in  NH4OH+Aq. 
(Varet,  C.  R.  1890,  111,  679.) 

Cadmium  mercuric  cyanide  mercuric  iodide, 

Cd(CN)2,   Hg(CN)2,   HgI2+8H20. 
Very  sol.  in  H2O.    (Varet,  Bull.  Soc.  (3) 

5.8.) 


-|-7H20.    Sol.  m  H20  and  in  NH4OH  -fAq. 
(Varet,  C.  R.  1890,  111.  679.) 

Cadmium  mercuric  cyanide  mercuric  iodide- 
ammonia,    Cd(CN)2,    Hg(CN)2,    HgI2, 
4NH3. 
Very  easily  decomp.    (Varet,  Bull.  Soc.  (3) 

6.  22.) 

Cadmium  molybdenum  cyanide. 
See  Molybdocyanide,  cadmium. 

Cadmium  potassium   cyanide,   Cd(CN)2, 

2KCN. 

Sol.  in  3  pts.  cold,  and  1  pt.  boiling  H20. 
Insol.  in  absolute  alcohol.  (Rammelsberg.) 

Cadmium    sodium    cyanide,    Na2Cd2(CN)8 

+3H20. 

Sol.  in  H20  and  in  alcohol.  (Loebe,  Dis- 
sert, 1902.) 

Cadmium   strontium   cyanide,    Cd(CN)2, 

2Sr(CN)24-3H20. 

Sol.  in  H20  and  in  alcohol.  (Loebe,  Dis- 
sert. 1902.) 

Cadmium  tungsten  cyanide,  Cd2W(CN)84- 
SH20. 

Nearlv  insol.  in  H20. 

SLsoLmdil  HC1.  Sol  in  cone.  NH4OH+ 
Aq 

Insol.  in  organic  solvents.  (Olsson,  Z. 
anorg.  1914,  88.  68.) 

Cadmium    cyanide    cfohydrazine,    Cd(CN)2, 

(N2H4)2. 

Easily  sol.  in  dil.  acids.  (Franzen,  Z. 
anorg.  1911,  70.  152.) 

Caesium  cuprous  cyanide,  CsCN,  CuCN-l- 
1HH20. 

H20  separates  CuCN.  (Grossmann,  Z. 
anorg.  1905,  43.  98.) 

2CsCN,  CuCN+H2O  Sol.  in  H2O. 
(Grossmann,  Z.  anorg.  1905,  43.  98.) 

2CsCN,  SCuCN.  Insol.  in,  and  not  de- 
comp. by  H20.  (Grossmann,  Z.  anorg  1905, 
43.  98 ) 

Caesium  tungsten  cyanide. 
See  Tungstocyanide,  caesium. 

Calcium  cyanide,  Ca(CN)2. 

Sol.  in  H20.  but  the  solution  is  very  un- 
stable. (Schulz.) 

Ca(CN)2,  3CaO+15H20.  Decomp.  by 
H20.  (Joannis,  A.  ch.  (5)  26.  496.) 

Calcium  cuprous  cyanide,  Ca(CN)2,  CuCN+ 
4H20. 

Easily  decomp.  by  H20.  (Grossmann, 
L  anorg.  1905,  43.  106.) 

Ca(CN)2,   3CuCN+8H2O.     Immediately 
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decomp.  by  H2O.     rGrossmann.  Z.  anorg. 
1905,  43.  99.) 

Calcium  gold   (aurous)   cyanide,   Ca(CX)2. 

2AuCN-f3H20. 

Easily  sol.  in  hot  or  cold  H20  or  in  alcohol. 
(Lindbom.) 

Calcium    manganous    cyanide,    Ca(CN)2. 

2Mn(CN)2. 
Ppt.     (Descamps.) 
See  also  Manganocyaaide,  calcium. 

Calcium    mercuric    cyanide,    Ca(CX)2. 
2Hg(CN)2+8H20. 

Very  dehquescent.    (Grossmann.  B.  1904, 
37.  4143.) 

2Ca(CNk  3Hg(CN)2-f6H20.     Very  sol, 
in  H20.    (Grossmann,  B.  1904,  3T.  4143.) 

Calcium  mercuric  cyanide  iodide,  Ca(CN)2. 

HgI2,  Hg(CN)2+7H20. 
(Varet,  C  R  1895,  121.  499.) 

Calcium  nickel  cyanide,  Ca(CN)2,  Ni(CN)2+ 

sEiO. 
Sol.  in  H20. 

Calcium  tungsten  cyanide. 
See  Tungstocyanide,  calcium. 

Calcium  zinc  cyanide,  (Ca(CN)s,  Zn(CN)2+ 


Sol.  in  H2O  and  in  alcohol.  (Loebe,  Dis- 
sert. 1902.) 

Cerous  cyanide  (?). 

P]pt.  Very  easily  decomp.  (Behringer,  A. 
42.  139.) 

Chromic  cyanide,  with  MCN. 
See  Chromicyanide,  M. 

Chromous  potassium  cyanide. 
See  Chromocyanide,  potassium. 

Cobaltous  cyanide,  Co(CN)>+H»0. 

Insol  inH20.  Easily  sol.  in  NH4OE+Aq, 
and  JCCN+Aq;  also  in  (NH4)2C08,  or  NH4 
succinate+Aq;  insol.  in  NH4N03,  or  NH4C1 
+Aq.  (Wittstein.) 

Cobaltous  cyanide  with  4MCN. 
See  Cobaltocyanide,  M. 

Cobaltic  cyanide  with  3MCN. 
See  Cobaltocyanide,  M. 

Cobalt    gold    (aurous)    cyanide,    Co(CN)2 

2AuCN. 
Insol.  in  H20  or  cold  ECl+Aq. 


Cobalt  hydrazine  cyanide,  (X2H4)4Co(CX)f;. 

Deliquescent.  (Franzen.  Z.  anorg.  1911. 
70.  155.) 

Cobaltous    cyanide    ammonia,    Co(CXj2, 

2NH3. 
Unstable.    (Peters,  B.  190S,  41.  3178.) 

Cuprous  cyanide,  Cu2(CX)2. 

Insol.  in  H20  and  dil.  acids.  Sol.  in 
NH4OH,  (XH4)2S04,  or  NH4  succinate+ 
Aq,  and  in  hot  NH4C1,  or  XH4XO3+Aq. 
Sol  in  cone.  HCl+Aq.  Sol.  w  KCX+Aq. 

Easily  sol.  in  cone  XH4SCX  or  KSCX  +  Aq 

SI.  sol.  in  NaSCX+Aq.  (Grossmann,  Z. 
anorg.  1903,  37.  408.) 

SI.  sol.  in  liquid  NH2.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.)  t 

Very  si.  sol.  in  pyridine.  (Schroeder, 
Dissert.  1902.) 

Mol.  weight  determined  in  pyridine. 
Werner,  Z.  anorg.  1S97,  15.  20 ) 

Cupric  cyanide,  Cu(CX)2. 
Easily  decomp.   Insol.  in  H20. 
Sol.  m  pyridine.   (Schroeder,  Dissert.  1901.) 
Insol.  in  methyl  acetate.    (Xaumann,  B, 

1909,  42.  37900 

Cuprocupric  cyanide,  Cu(CX)2,  Cu2(CX)2-f 
5H20. 

Insol.  m  EkO,  but  decomp.  by  boiling.  Sol. 
in  cold  cone  HCl+Aq.  Sol.  in  NH4OH-|-Aq. 
(NH4)2C03+Aq,  and  in  hot  NH4  salts+Aq. 
Easily  sol.  in  KCX-f-Aq. 

H-H2O.    Ppfc.    (Dufau.) 

+Cu(CN)2,  2Cu2(CN)2+H20.     Ppt. 

Cuprous   hydrazine    cyanide,    Cu2(CX)2, 

N2H5CN. 

Insol.  in  alcohol  and  H20.  (Ferratini, 
C.  C.  1912, 1. 1281.) 

Cupric  indium  cyanide. 
See  Iridicyanide,  cupric. 

Cuprous  lithium  cyanide,  Cu2(CN)2,  LiCN+ 

H2O. 

Gradually  deco"mp.  by  HS0.  (Grossmann, 
Z.  anorg.  1905,  43. 97.) 

Cuprous    magnesium    cyanide,    Cu2(CK)2, 

Mg(CN)2+llH80. 

Decomp.  by  H20.  (Grossmann,  Z.  anorg. 
1905,  43.  103.) 

Cuprous  mercuric  cyanide  bromide,  Cu(CN)s, 

2Hg(CN)2,  HgBr2. 
Sol.  in  HaO.   (Varet,  C.  R.  1890, 110. 148.) 

Cupric  molybdenum  cyanide  ammonia. 
See  Molybdocyanide  ammonia,  cupric. 
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Cuprous   potassium  cyanide,   Cu>(CN)2, 

SL  sol.  in  H20,  with  partial  decomp  De- 
comp.  by  acids,  but  not  by  alkalies 

Decomp.  by  boiling  H20.  Sol.  in  NH4OH 
+Aq.  (Fleurent,  C.  R.  1893,  116.  191.) 

Sol.  without  decomp.  in  cone.  KSCN. 
(Grossmann,  Z.  anorg.  1903,  37,  407.) 

Sol.  without  decomp.  in  KCN-fAq. 
(Treadwell  and  Girsewald,  Z.  anorg  1904, 

38.  94.) 

CusfCN)j,  KCX+HaO.  Almost  insol  in 
cold  H20.  100  cc.  H2O  dissolve  0  0594  g.  at 
15°.  Decomp.  by  much  hot  H20  with  sep- 
aration of  Cu2(CN)2.  Sol  in  KCX-f-Aq  or  in 
NH4OE-fAq.  (Treadwell  and  Girsewald, 
Z.  anorg.  1904,  38.  93.) 

3Cu2(CN)2,  4KCN.    Sol.  in  H20. 

Cu2(CN)2,  6KCN.   Sol.  in  H20. 

Cuprous  potassium  cyanide  ammonia, 

Cu2(CN)2,  KCN,  NH3. 
(Tieadwell  and  Girsewald,  Z.  anorg.  1904, 

39.  88.) 

Cuprous  potassium  cyanide  potassium  sul- 

phocyanide,  Cu2(CN)2,  4KCN,  2KSCN, 

H2O. 

Easily  sol.  in  cold  H20.    (Itzig,  B.  1902, 

35.  108.) 

Cupric  potassium  cyanide,  Cu(CN)2,  2KCN. 

Sol.  in  »/4  Pt.  H20  at  15°  and  Va  Pt.  at 
100°.  (Buignet,  J.  Pharm.  1859,  (3),  35. 168.) 

Cuprocupric  potassium  cyanide.  Cu2(CN)2, 

Cu(CN)2,  2KCN. 
(Straus,  Z  anorg.  1895,  9.  15.) 

Cuprous    rubidium    cyanide,    Cu2(CN)2, 
2RbCN. 

SLsol.inHA  Pure  E20  separates  CuCN. 
(Grossmann,  Z.  anorg.  1905,  43.  100.) 

3Cu2(CN)2,  4RbCN.  SI.  sol.  in  H20. 
Pure  H20  separates  CuCN.  (Grossmann. 
Z.  anorg.  1905,  43.  98.) 

Cuprous  silver  cyanide,  Cu2(CN)2,  2AgCN. 

Ppt. 

Cu2rCN)2j  6AgCN.    Sol*,  in  excess  of 
Cu2(CN)2,  KCN-fAq.    (Rammelsberg.) 

Cuprous  sodium  cyanide,  Cu2(CN)2,  2NaCN. 

fTraube,  Z.  anorg,  1894,  8.  21.) 

4-4H/X  Decomp.  by  H20.  Sol.  in  excess 
of  NaCN+Aq.  (Grossmann.  Z.  anorg.  1905, 
43.96.) 

Cua(CN)2,  NaCN+2H20.  Decomp.  by 
FsO.  (GrossmanmZ.  anorg.  1905,  43.  96.) 

Cu2(CN)2,  4NaCN+6E20.  Very  sol.  in 
HsO  without  decomp.  (Grossmann,  Z.  anorg. 
1905,  43.  96.) 

Cu2(CN)2,  6NaCN+6H2O.     Very  sol.  in  \ 


HoO    without    decomp 
anorg.  1905,  43.  96  ) 


(Grossmann,     Z 


Cuprous    strontium    cyanide,    Cu2(CN)2, 

Sr(CN)2+8H20 

H20  separates  Cu2(CN)2.  (Grossmann,  Z, 
anorg.  1905,  43.  103  ) 

Cuprous    cyanide    ammonia,     Cu2(CN)2, 

2NH3. 

Nearly  insol.  in  cold  H20.  Easily  sol.  in 
NH4OH+Aq  in  absence  of  oxygen.  Insol. 
in  alcohol  and  ether.  Decomp.  by  hot  H2O 
and  acids.  (Treadwell  and  Girsewald,  Z. 
anorg.  1904,  39.  87.) 

Cuprocupric    cyanide   ammonia,   Cu2(CN)2. 
Cu(CN)2, 2NH3.     * 

(Malmberg,  Arch.  Pharm.  1898,  236.  256.) 

+H2O.  SI.  sol.  in  cold,  decomp.  by  boiling 
H20.  Sol.  in  NH4OH-f-Aq,  (Dufau,  A.  88. 
278) 

Cu(CN)2,  Cu2(CN)2  3NH3.  (Mills,  Z. 
Ch.  1867.  545.) 

SL  decomp.  by  boiling  H20.  Sol.  in 
NH^H+Aq  and  can  be  recryst.  therefrom. 
Insol.  in  alcohol  and  ether.  Decomp.  by 
alkalies  and  acids,  (Treadwell  and  Girse- 
wald, Z.  anorg.  1904,  39.  96.) 

Cu(CN)2,  Cu2(CN)2j  4NHS  Insol.  in  cold, 
decomp.  by  hot  H20.  Sol.  in  NH4OH.  or 
(NH4)2C08+Aq.  (Treadwell  and  Girse- 
wald. Z.  anorg.  1904.  39.  92.) 

2Cu2(CN)2,    Cu(CN)2,   2NF8.     InsoL   " 
H20,  alcohol  and  ether.    "-'    ' 
Aq.    Decomp.  by  boiling 
(Treadwell  and  Girsewald 
92.) 

+H20.    (Monthier,  J.  Pharm.  11.  257.) 

Cu(CN)2,  2Cu2(CN)2,  4NH8.  (Hillen- 
kamp,  A.  97. 218.) 

Cu(CN)2,  2Cu2(CN)2,  6NF8.  (Schiff  and 
Becchi,  A.  134.  33.) 

2Cu(CN)2,    Cu2(CN)2,    2NH8+3H20. 
(Fleurent,  C.  R,  114. 1060.) 

2Cu(CN)2,  Cu2(CN)2,  4NH8+H20.  Cor^ 
rect  formula  for  Cu(CN)2,  Cu2(CN)2,  4NH8. 
(Bouveault,  Bull.  Soc.  (3)  4.  641.) 

Cuprous  cyanide  ammonium  sulphocyanide, 

Cu2(CN)2,  SNH^SCN. 
Decomp.  by  H2O.    (Grossmann,  Z.  anorg. 
1903,37.409. 

Cupric  cyanide  hydrazine,  Cu(CN)2(N2H4). 

Insol.  in  H20  and  cold  dil.  acids. 

Sol.  in  warm  dil.  acids.  (Franzen.  Z. 
anorg.  1911,  70. 154.) 

Cuprous  cyanide  mercuric  iodide,  Cu2(CN)2, 
HgI2. 

Sol.  in  H20.  (Varet,  Bull.  Soc.  (3)  4. 
484.) 


Sol.  in  NH4OH+ 
;  acids  and  alkalies. 
,  Z.  anorg.  1904,  39. 
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Cuprous  cyanide  potassium  sulphocyanide, 

Cu2(CN)2,  3KSCN. 

Decomp.  by  H20.  (Grossmann,  Z.  anorg. 
1903,  37.  409.) 

Gold  (aurous)  cyanide,  AuCN. 

Insol.  in  H20,  alcohol,  or  ether.  Not  at- 
tacked by  dil,  or  cone,  acids,  even  boiling 
aqua  regia. 

Sol.  in  NH4OH+Aq,  also  in  soluble  cy- 
anides +Aq. 

Slowly  decomp.  by  boiling  KOH-fAq,  also 
by  (NH4)2S+Aq. 

Sol.  in  K4Fe(CN)e+Aq.  (Bentel,  Z 
anorg.  1912,  78. 152.) 

Gold  (auric)  cyanide  with  MCN. 
See  Auricyanide,  M. 

Gold    (auroauric)    mercuric    cyanide    auric 
mercuric   chloride,   4AuCN,    Au(CN)3. 
5Hg(CN)2,  7AuCl3,  5HgCl2. 
(Schmidt,  Ch.  Z.  1896,  20.  633.) 

Gold   (aurous)   potassium  cyanide,   AuCN. 
KCN. 

Sol.  in  7  pts.  cold,  and  less  than  0.5  pt.  boil- 
ing H20.    SI.  sol.  in  cold,  and  somewhat  more 
sol.  in  boiling  alcohol.    Insol,  in  ether. 
(Himly,  A.  42.  160.) 

Decomp.  by  warm  acids,  even  tartanc,  and 
acetic  acids. 

Gold  (aurous)  sodium  cyanide,  AuCN,  NaCN. 
SI.  sol.  in  cold,  more  easily  in  hot  H20. 
SI.  sol.  in  alcohol.    (Lindbom.) 

Gold  (aurous)  strontium  cyanide,  2AuCN, 

Sr(CN)2+3H20. 
As  the  Na  salt. 

Gold  (aurous)  zinc  cyanide,  2AuCN,  Zn(CN)2. 
Nearly  insol.  in  hot  or  cold  H20. 
Insol.  in  cold  HCl+Aq. 

Gold  (auric)  cyanide  auric  mercuric  chloride, 

Au(CN)8,  AuCls,  2HgCl2. 
(Schmidt,  Ch.  Z.  1896,  20.  633.) 

Gold  (auroauric)  cyanide  aurous  mercuric 
chloride,   12AuCN,  3Au(CN)8,   4AuCl, 
2HgCl2. 
(Schmidt,  Ch.  Z.  1896,  20.  633.) 

Gold  (auroauric)  cyanide  mercuric  chloride. 

15AuCN,  2Au(CN)8,  5HgCl2. 
(Schmidt,  Ch.  Z.  1896,  20.  633.) 

Iridium  cyanide,  Ir(CN)8. 
InsoLinH20.   Sol.inHCN+Aq. 

Iridium  cyanide  with  MCN. 
See  Iridicyanide,  M 


Lanthanum  cyanide,  La(CN)s, 

Ppt.  (Frerichs  and  Smith,  B.  11.  910, 
1151.) 

Lead  cyanide,  Pb(CN)2. 

SI.  sol  in  cold,  more  in  hot  H20.  Sol.  in 
HN03-i-Aq,  and  KCN-J-Aq.  Partially  sol.  in 
NH4OH+Aq,  and  NH4  salts  +Aq.  Not 
pptd.  in  presence  of  Na  citrate. 

Above  compound  is  2PbO,  Pb(CN)2+ 
H20.  (  Joannis,  A.  ch,  (5)  26.  204.) 

2PbO,  Pb(CN)3+H2O.    Insol.  in  H20. 

Lead  tungsten  cyanide. 
See  Tungstocyanide,  lead. 

Lead  zinc  cyanide,  Pb(CN)2,  2Zn(CN)2. 
Ppt.    (Rammelsberg.) 

Lead  cyanide  chloride,  2Pb(CN)2,  PbCl2. 

Insol.  in  H20.  (Grissom  and  Thorp,  Am. 
Ch.  J.  10.  229.) 

Lithium  mercuric  cyanide  mercuric  iodide, 

2Li(CN)2,  Hg(CN)2,  HgI2+7H20. 
Deliquescent:  sol.  in  H20.    (Varet,  C.  R. 


qu 
26. 


111.  526.) 

Magnesium  cyanide,  Mg(CN)2. 

Known  only  in  aqueous  solution  which  de- 
composes on  evaporation.    (Schulz.) 

Magnesium  mercuric  cyanide,  2Mg(C^)2. 

3Eg(CN)2+5H20. 
(Grossmann,  B.  1904,  37.  4143  ) 

Magnesium     mercuric     cyanide     mercuric 
bromide,  Mg(CN)2,  Hg(CN)2,  HgBr2-f- 
8H20. 
Very  sol.  in  H20.    (Varet,  Bull.  Soc.  (3) 

7.  170.) 

Magnesium   mercuric    cyanide    mercuric 
iodide,   MgfCN)2,   Hg(CN)2,   Hgl+ 
8H2O. 
Sol.  in  H20.    (Varet,  Bull.  Soc.  (3)  7.  170.) 

Magnesium  platinum  cyanide. 
See  Platinocyanide,  magnesium, 

Magnesium  tungsten  cyanide. 
See  Tungstocyanide,  magnesium. 

Manganous  and  manganic  cyanides. 

See   Manganocyanhydric,   and    Mangani- 
cyanhydric  acids. 

Manganous  strontium  cyanide,  2Mn(CN)2, 

SrfCN)2. 

Ppt.    (Descamps.) 
See  also  Manganocyanide,  strontium. 


318 


CYANIDE,  MANGANOUS  TUNGSTEN 


Manganous  tungsten  cyanide. 
See  Tungstocyanide,  manganous. 

Manganic  cyanide,  with  MCN. 
See  Manganicyanide,  M. 

Manganous  cyanide  with  MCN. 
See  Manganocyanide,  M. 

Mercuric  cyanide,  basic,  Hg(CN)2,  HgO. 

81.  sol.  in  cold,  moderately  sol  in  hot  H2O. 
Sol  with  decomp.  in  KOH,  KCN,  or  KCl-f 
Aq.  (Johnston.) 

Decomp.  by  H2O  over  80°.  (Holdermann, 
Arch.  Pharm.  1906,  244.  135.) 

Cold  HoO  dissolves  about  1%,  boiling  F-0 
about  5%.  (Borelii,  Gazss.  ch.  it.  1908,  38. 
(1;,  361.) 

1.1%  dissolves  in  H2O  at  ord.  temp 
(Richard,  J.  Chim.  Phys.  (6)  18. 555.) 

At    0°  1/100  mol.  dissolve  in  1  1.  H2O. 
At  25°    1/32     "          "        "      "       " 
.  At  90°    1/10     "          "        "      "       " 

(BoreUi,  Gazz.  ch.  it  1908,  38.  (1),  361.) 

1000  cc.  cold  H20  dissolve  1.35g.  (Holder- 
mann,  Arch  Phann.  1906,  244.  135.) 

Less  sol.  m  cold  H20  than  Hg(CN)2. 
(Pieverling,  J  B.  1899,  783.) 

Somewhat  sol.  in  dil.  alcohol. 

Practically  insol.  in  alcohol,  ether,  CsH6 
and  all  organic  solvents.  (Borelii,  Gazz.  ch. 
it.  1908,  38,  (1),  361.) 

Sol.  in  110  pt.  alcohol  of  90°  B&  (Richard, 
J.  Chim  Phys.  (6),  18.  555  ) 

3Hg(CN)2,  HgO.  (Joannis,  A.  ch.  (5)  26. 
469.) 

Moderately  sol.  in  H20.  (Barthe,  J. 
Pharm.  1896,  (6),  3.  186 ) 

Very  sol.  in  hot,  less  sol.  in  cold  H2O. 
(Holdermann,  Arch.  Pharm.  1904,  242.  32.) 

Easily  sol.  m  HC1.  (Joannis,  A.  ch.  1882, 
(5)  26.  511 ) 

Hg(CN)2,  3HgO.  More  sol.  in  H2O  than 
Hg(CN)2,  HgO. 

Mercuric  cyanide,  Hg(CN)2. 

Moderately  sol.  in  H20. 

100  pts.  Hg(CN)2+Aq  sat.  at  101.1°  con- 
tain 35  pts,  Hg(CN)2,  or  100  pts.  H2O  dis- 
solve 53.85  pts.  Hg(CN)2  at  101.1°.  (Grif- 
fiths.) 

Sol.  in  8  pts.  H20  at  15°.    (Abl.) 

Sol.  in  11  pts.  cold,  and  2.5  pts.  boiling 
H20.  (Wittstein) 

8  g.  are  sol.  in  100  g.  H20  at  -0.45°. 
(Guthne,  Phil.  Mag.  1878,  (5)  6.  40  ) 

100  g.  H2O  dissolve  9.3  g.  at  13.5°.  (Timo- 
feiev,  Dissert  1894.) 

100  cc.  sat  solution  contain  9.3  g.  at  20° 
(Konowalow,  J.  ruas.  Soe.  1898,  (4)  30. 
367.) 

Solubility  in  H20  at  25° =0.44  mol.  I. 
(Shernll,  2.  phys.  Ch.  1903,  43.  735.) 


1  1.  H2O  dissolves  0.3956  mol.  (Hofmann 
and  Wagner,  Z.  Elektrochem.  1909,  15.  444.) 

100  g.  H20  dissolve  12.5  g.  at  15°  (Marsh 
and  Struthere,  Chcm  Soc.  1905,  87.  1879  ) 

100  g.  H20  dissolve  11  27  g  at  25°  Sp.  gr. 
of  solution  =  1  0813  (Herz  and  Anders,  Z. 
anorg  1907,  52.  164  ) 

Hg(CN)2-f-Aq  containing  7.23%  Hg(CN)2 
hassp  gr.20°/20°  =  1.0572. 

Hg(CN)2+Aq  containing  9.07%  Hg(CN)2 
hassp.gr  20°/20°  =  1.0743. 
(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 19. 
282.) 

Sp.  gr  at  16°/4°  of  Hg(CN)2+Aq  contain- 
ing 7.8921%  Hg(CN)2  =  1.06376;  containing 
5  4037%  =  1,04246;  containing  7.5009%  = 
1.06049.  (Schonrock,  Z.  phys.  Ch.  1893,  11. 
770.) 

Not  decomp.  by  acids  except  hot  cone. 
H2S04. 

Sol.  without  decomp.  in  HN03  +Aq.  (Ber- 
zelius.) 

1  1.  NH4OH+Aq  (52%  NH3)  dissolves 
204  3  g.  at  about  25°  (Konowalow.) 

Solubility  in  bases. 

1 1.  H2O  containing  0.3286  mols.  KOH  dis- 
solves 0.5179  mols  Hg(CN)2. 

1  1.  H20  containing  02350  mols.  NaOH 
dissolves  0.4840  mols.  Hg(CN)2. 

1  1.  H20  containing  0.4775  mols.  NaOH 
dissolves  0.5977  mols.  Hg(CN)2. 

1 1.  H20  containing  0.9475  mols.  NaOH  dis- 
solves 0.79603  mols.  Hg(CN)2. 

1  1.  H20  containing  0.970  mols.  LiOH  dis- 
solves 0.6543  mols.  Hg(CN)2. 

1  J,  H2O  containing  0.480  mols.  LiOH  dis- 
solves 0.5500  mols.  Hg(CN)2. 

1 1.  H20  containing  0.243  mols.  LiOH  dis- 
solves 0.4840  mols.  Hg(CN)2 
(Hofmann    and   Wagner,    Z.   Elektrochem. 
1909,  15.  444.) 

Solubility  in  KCN+Aq  at  25°. 


Concentration  of  KCN 
Mols  per  litre 

Solubility  of  Hg(CN)2 
Mols  per  litre 

0  0493 
0.0985 
0  1970 

0.4855 
0  5350 
0  627. 

(Sherrill,  Z.  phys.  Ch.  1903,  43.  719.) 

Solubility  in  Na2C03+Aq. 

1  1.  H2O  containing  0.4923  mols.  Na2C08 
dissolves  0.4956  mols   Hg(CN)2. 

1  L  H2O  containing  0.2443  mols.  Na2C08 
dissolves  0.4464  mols.  Hg(CN)2. 

1  1.  H2O  containing  0.1250  mols.  Na2C03 
dissolves  0.4147  mols.  Hg(CN)2. 

1  1.  H20  containing  0.0000  mols.  Na2COs 
dissolves  0.3952  mols.  Hg(CN)2. 
(Hofmann    and  Wagner,    Z.   Elektrochem, 
1909,  15,  444.) 
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Solubility  in  KNO3-f  Aq  at  25°. 
1  1.  H2O  containing  09574  mols    KN03 
dissolves  05383  mols.  HgfCN)2. 
1  1.  H2O  containing  0.4614  mols.  KNO3 
dissolves  04619  mols.  Hg(CN)2. 
1  1.  H20  containing  0.0000  mols  KN03  dis- 
solves 0.3956  mols.  Hg(CN)2. 
(Hofmann  and  Wagner.  Z  Elektrochem  1909, 
15.  444.) 

Insol.  in  liquid  C02.    (Buchner,  Z.  phys. 
Ch.  1906,  54.  674  ) 
Very  easily  sol.  in  liquid  NH3.    (Franklin. 
Am.  Ch.  J.  1898,  20.  829  ) 

Solubility  of  Hg(CN)2  in  ethyl  alcohol  at  t°. 

Solubility  of  Hg(CN)2  in  ethyl  alcohol  +Aq 
at  25°. 

P=g.  alcohol  in  100  g.  alcohol  -f-Aq. 
Hg(CN)2=millimols  Hg(CX)2  in  10  cc  of 
the  solution. 

P 

HgfCNh 

Sp  gr 

0 
20  18 
40.69 
70  01 
100 

4  34 
3  47 
3  58 
3  80 
3  25 

1.0S13 
1.0339 
1  0006 
0.9419 
0  8552 

(Herz  and  Anders,  1.  c  ) 

Solubility  of  Hg(CN)2  in  mixtures  of  methyl 
and  ethyl  alcohol  at  25°. 

P  —  %  methyl  alcohol  in  the  solvent. 
Hg(CK)2=g.  Hg(CN)2  in  10  ccm,  of  the 
solution. 
S  25°/4°=Sp.  gr.  of  the  sat.  solution. 

t° 

%  HgCh 

0 
10 
20 
30 

40 

8  3 
S  8 
9  25 
9  S 
10  3 

(Timofeiev,  Dissert  1894.) 

Solubility  of  Hg(CN)2  in  methyl  alcohol  at  t°. 
Hg(CN)2=g.  Hg(CN)2  in  100  g.  of  the 
solution. 

P 

Hg(CX)2 

S  2o°A° 

0 
4.37 
10  4 
41.02 
80  69 
84  77 
91.25 
100 

0.819 
0.902 
1.01 
1.67 
2.82 
2.96 
3.09 
3  43 

0.8552 
0  8618 
0.8707 
0  9267 
1.024 
1  034 
1.052      - 
1  076 

t° 

Hg(CN)2 

0  0 
14  7 
23  4 
27  4 
31.7 
38.1 
44.5 

26  10 
29.17 
32  01 
31.77 
32  53 
33  29 
34  05 

(Herz  and  Kuhn,  Z.  anorg.  190S,  58.  166  ) 

(Dukelski,  Z.  anorg.  1907,  53.  337.) 

100  pfcs.  methyl  alcohol  dissolve  44.2  pts. 
Hg(CN)2  -at  19.5°;  100  pts.  ethyl  alcohol 
dissolve  2.09  pts.  at  195°.  (de  Bruyn.  Z. 
phys.  Ch.  1892,  10.  784.) 

Sol.  in  2  5  pts.  methyl  alcohol  at  14°;  in 
20  pts.  ethyl  alcohol  at  15°.  (Marsh,  Chem. 
Soc.  1905,  87.  1878.) 

Solubility  of  Hg(CN)2  in  methyl  alcohol+ 
Aq  at  25°. 

P=g.  alcohol  in  100  g.  alcohol+Aq. 

Hg(CN)2=millimols.  Hg(CN)2  in  10  cc.  of 
the  solution. 


100  g.  propyl  alcohol  dissolve  3.79  g. 
Hg(CN)2  at  13.5°.  (Timofeiev,  Dissert 
1894,) 


Solubility  in  mixtures  of  propyl  and  methyl 
alcohol  at  25*°. 

p  =  %  propyl  alcohol  in  the  solvent. 
G=g.  Hg(CN)2  in  10  ccm.  of  the  solution. 
S=Sp.  gr.  of  the  sat.  solution. 


P 

Hg(CN)2 

Sp  gr. 

P 

G 

S  25°/4° 

0 
10.60 
30.77 
37.21 
47.06 
64  00 
78.05 
100 

4.34 
4.37 
4  94 
5.40 
6  49 
8.13 
9.75 
13.60 

1.0813 
1.0642 
1.0484 
1.0430 
1.0426 
1.0441 
1.0484 
1.0762 

0 
11.11 
23.8 
65.2 
91  8 
93.97 
96.6 
100 

3.43 
2.952 
2.448 
1.048 
0.504 
0.423 
0.398 
0.344 

1.0760 
1.0327 
0.9891 
0.8800 
0.8376 
0  8335 
0.8322 
0.8283 

(Herz  and  Anders,  Z.  anorg,  1907,  52.  165.) 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60.158.) 
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Solubility  in  mixtures  of  propyl  and  ethyl 

alcohol  at  25°. 

P  —  %  propyl  alcohol  in  the  solvent. 
G=g.  Hg(CN)s  in  10  com.  of  the  solution. 
S=Sp.  gr.  of  the  sat.  solution. 


P 

G 

S  25°/4° 

0 

0.819 

0.8552 

8.1 

0  790 

0.8549 

17.85 

0.730 

0  8527 

56  6 

0.521 

0.8386 

88.6 

0.387 

0.8311 

91.2 

0.384 

0.8306 

95.2 

0.364 

0.8293 

100 

0.344 

0.8283 

(Herz  and  Kuhn,  1.  c  ) 

Sp.  gr.  at  16°/4°  of  Hg(CN)2+alcohol, 
containing  8.2206  %Hg(CN)2  =0.85273;  con- 
taining 5.8652  % = 0.8348 + . 

Sp.  gr.  of  16°/4°  of  Hg(CN)2+  pyridine 
containing  29.6018%  Hg(CN)2  =  1.28155; 
containing  23.2275%  - 1.20198. 

(Schenrock,  Z.  phys.  Ch  1893,  11.  771.) 

1 1.  ether  dissolves  0.01  mol.  at  25°.  (Sher- 
rilL  Z.  phys.  Ch.  1903,  43.  735.).) 

Easily  sol.  in  acetone.  (Krug  and  M'Elroy, 
J.Anal.Ch.6.84.) 

100  g.  glycerol  dissolve  27  g.  Hg(CN)2  at 
15.5°  (Ossendowski,  Pharm.  J.  1907,  79. 
575) 

Nearly  insol.  hi  C6H6.  (Sherrill,  Z.  phys. 
Ch.  1903, 43.  735.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

100  g.  boiling  methyl  acetate  dissolve 
3.2  g.  (Sterner,  Dissert,  1906.) 

Solubility  of  Hg(CN)2  in  ethyl  acetate+Aq 
at  25°. 

P=g.  ethyl  acetate  in  100  g.  ethyl  acetate 
+Aq. 

Hg(CN)2=rnillimols  Hg(CN)2  in  10  cc.  of 
the  solution. 


P 

Hg(CN)2 

Sp.gr. 

0 
4.39 
96.76 
100 

.4  34 
4.295 
1.056 
0.714 

1.0810 
1.0797 
1.9374 
0.09097 

(Herz  and  Anders,  Z.  anorg.  1907,  62.  165.) 

Insol  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.)  . 

Solubility  in  organic  solvents  at  18-20°. 
100  g.  tetrachlormethane  dissolve  0.001  g. 

100  g.  bromoform  dissolve  0.005  g. 
Hg(CN)*. 

100  g.  ethyl  bromide  dissolve  0.013  g. 
Hg(CNj2 

100  g.  ethylene  dibromide  dissolve  0.001  g. 

,  Z.  anorg.  1900,  25. 401.) 


100  g.  acetomtnle  dissolve  9.58  g.  Hg(CN)2 
at  18°     (Naumann  and  Schier,  B.  1914,  47. 
249) 
Solubility  in  benzomtrile  at  18°  =  1.093  g. 
hi  100  g.    (Naumann,  B.  1914,  47.  1370.) 
SI.  sol.  hi  ethyl  amine.     (Shinn,  J.  phys. 
Chem.  1907,  11.  538.) 
Very  sol.  in  liquid  methyl  amine.    (Gibbs, 
J.  Am.  Chem.  Soc.  1906,  28.  1419.) 
Sol.  hi  paratoluidine.    (Werner,  Z.  anorg. 
1897,  15.  7.) 
Mol.  weight  determined  in  pyridine  and 
benzonitrile.     ''Werner,  Z.  anorg.  1897,  15. 
20  and  32.) 
100  g.  pyridine  dissolve  64.8  g   Hg(CN)2 
at  18°.    (Schroeder,  Z.  anorg.  1905,  44.  6.) 

Solubility  in  pyridine. 

Mols  per 
100  Hg(CN)2 

Temp,  of 
Solidification 

Mols  per 
100Hg(CN)2 

Temp  of 
Solidification 

7.1 

8.7 
10.1 
10.4 
11.3 
12.9 
13.8 
15.8 
15  9 
17  3 
18  4 
19  3 
20.6 
22.3 

9 
11 
12.3 
12  2 
13 
13.5 
14  5 
16  5 
20  5 
22  5 
28,5 
32 
38 
42 

22.9 
23.7 
25.3 
26.0 
26.6 
27.5 
27.7 
29.0 
32.0 
33.8 
34.4 
38.3 

45 
46 
53 
54.5 
56  6 
68 
70 
86 
111 
122  5 
125 
141 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,   1910. 
372.) 

Solubility  in  quinoline. 

Mols  per 
100Hg(CN)s 

Temp    of 
Solidification 

Mols  per 
100Hg(CN)a 

Temp  of 
Solidification 

4  2 
6.0 
8.2 
9.2 

45° 
54 
89(61) 
99(61) 

13.2 
17.4 
22.5 
27  1 

137° 
161 
180 
192 

(Staronka,  1.  c.) 
Solubility  in  aniline. 

Mols  per 
100Hg(CN)2 

Temp,  of 
Solidification 

Mols  per 
100Hg(CN)2 

Temp,  of 
Solidification 

3.7 
4.9 
5.7 
7.7 
9.2 

30.  5(?) 
35    (?) 
38.  5(?) 

14.2 
18.2 
19.7 
23.4 

77°  (?) 
83.  5(?) 
84    (?) 
88.  5(?) 

(Staronka,  1.  c.) 

Mercuric  nickel  cyanide  ammonia.  2Hg(CN)2. 
4Ni(CN)2,  5NH8+2H20. 
(Papiermeister,  Dissert.  1898.) 
5HgrCN)2,    18Ni(CN)a,    8NH,+15H20. 
(Papiermeister,  Dissert.  1898.) 
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Mercuric    potassium    cyanide,    Hg<CN)2, 
2KCN. 


;  Mercuric    cyanide    cadmium    bromide, 
!         Hg(CNj2,  CdBr2+3H2Q. 
Sol  in  4.4  pts.  cold  H20;  si.  sol.  in  alcohol;  ]     Sol.  in  H20  and  NH4OH+Aq.     (Varet, 
decomp.  by  acids.  I  Bull.  Soc.  (3)  5.  S.) 

100  g.  H2O  dissolve  22  7  g    fFronmuller,  i     2HgfCN)2,  CdBra-M  5  H20.    Sol.  in  H20 
B   1878,  11.  92  )  '  and  m  NH4OH+Aq      (Varet,  C.  R.  1S90, 

Abundantly  sol.  in  liquid  NH3      (Frank-   111.  680 ) 
lin,  Z.  phys.  Ch.  1909,  69.  295.) 

Mercuric  cyanide  cadmium  bromide  ammonia 
Mercuric   silver   cyanide,   basic,   Hg(CN)2,  2Hg(CN)2,  CdBra,  4NH3-f2H2O. 

HgO,  7AgCN.  |     Decomp.  by  H20. 

Ppt.    (Bloxam,  B.  16.  2669.)  I      SI.  sol.  in  NH4OH+Aq.     (Varet,  C.  R. 

1891,    112.   535) 


Mercuric  silver  cyanide  mercuric  sulphate, 
Hg(CN)2,  2AgCN,  HgS04+H20. 

Mercuric  sodium  cyanide,  Hg(CN)2,  NaCN 

Sol.  in  H20      (Grossmann,  B.  1904,  37. 
4141.) 

Mercuric  strontium  cyanide, 
Hg(CN)2Sr(CN)2+5H20. 
Very  hygroscopic.    Sol   in  H2O.     (Gross- 
mann, B   1904,  37.  4142.) 

Mercuric  strontium  cyanide  iodide,  Sr(CN)2 

Hgls,  Hg(CN)2+7H20 
(Varet,  C.  R.  1895,  121.  499.) 

Mercuric  thallium  cyanide,  Hg(CN)2, 2T1CN. 
Easily  sol.  in  H20.    100  pts,  H20  dissolve 
7.9  pts.  at  1°,  and  10.3  pts.  at  10°.    (Fron- 


7.y  pts 
muller, 


B.  11.  92.) 


Mercuric  zinc  cyanide,  4Zn(CN)2,  Hg(CN)2. 
Insol.  in  H20.     (Dunstan,  Chem   Soc.  6. 
666.) 

Mercuric   zinc   cyanide   mercuric   bromide 
ammonia,  Hg(CN)2,  Zn(CN)2,  HgBr2, 
4NH8. 
Decomp.  by  HoO.    SI.  sol.  in  cold  NH4OH 

+Aq.    (Varet,  C.~R  1889,109.810.) 

Mercuric  cyanide  ammonia,  Hg(CN)2,  NH8. 

Very  sol.  in  H20,  NH4OH-f  Aq,  and  alcohol. 
(Varet,  C.  R.  1889,  109.  903.) 

SI.  sol.  in  H20.  (Schmidt,  B.  1894,  27. 
232.) 

8Hg(CN)2,  2NH8+HH20.  Easily  de- 
comp. (Varet,  Bull.  Soc.  (3)  6.  221.) 

Mercuric    cyanide    bromide,     Hg(CN)2, 

HgBr2. 

Very  si.  sol.  even  in  boiling  H20.  (Prussia, 
Gazz.  ch.  it.  1898,  28,  (2),  114.) 

Mercuric  cyanide  barium  bromide,  2Hg(CN)2 

BaBr2+6H20. 

Easily  sol.  especially  in  hot  H20  and  al- 
cohol. (Varet,  C.  R.  1895,  121.  398.) 


Mercuric    cyanide    calcium    bromide, 
2Hg(CN)s,  CaBr2+5H20. 

Sol.  in  1  pt.  cold,  and  0.25  pt.  boiling  H2O: 
also  in  2  pts  cold,  and  1  pt.  boiling  90% 
alcohol.  (Custer ) 

+7H20.     (Varet,  C.  R.  1895,  121.  399.) 

Mercuric  cyanide  cupric  bromide  ammonia, 

2Hg(CN)2,  CuBr2,  4NH3. 
Decomp.  by  H20;  si.  sol.  in  NH4OH+Aq, 
(Varet,  BuU.  Soc.  (3)  6.  221.) 

Mercuric  cyanide  lithium  bromide,  2Hg(CN)2 
2LiBr+7H20. 

DeHquescent.    (Varet,  C.  R.  111.  526.) 

Mercuric  cyanide  magnesium  bromide. 

See  Magnesium  mercuric  cyanide  mercuric 
bromide. 

Hg(CN)2,  2KBr.    Very  sol.  in  H20. 
(Earth,  Z.  anorg.  1897,  14.  351.) 

Mercuric    cyanide    potassium    bromide, 

Hg(CN)2,  KBr+2H20. 
.    Sol.  in  13.34  pts.  H2O  at  18°,  and  less  than 
1  pt.  boiling  H20.    (Brett.) 

Sol.  without  decomp.  in  hot  dil.  H2SO4, 
HNOS,  or  HCl+Aq.  (Brett.) 

Contains  !JiH2O.  (Berthelot,  A.  ch.  (5) 
29.  226.) 

Mercuric  cyanide  sodium  bromide,  Hg(CN)2, 
Sol.  in  H2O  and  alcohol. 

Mercuric  cyanide  strontium  bromide, 

2Hg(CN)2,  SrBr2-f  6H20. 
Sol.  in  H20  and  in  alcohol.    (Varet,  C.  R. 
1895, 121.  399.) 

Mercuric    cyanide    zinc    bromide.    HgBr* 

Hg(CN)2,  Zn(CN)2+8H20. 
Sol.  in  H2O  and  NH4OH+Aq.     (Varet, 
BuU.  Soc.  (3)  5.  8.) 

Mercuric  cyanide  zinc  bromide  ammonia, 

HgBr2,  Hg(CN)2,  Zn(CN)2,  4NH». 
As  the  corresponding  chloride.     (Varet.) 
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Mercuric  cyanide  chloride,  Hg(CN)2,  HgCl2. 
Sol.  in  H20.    Decomp.  by  alcohol,  which 
dissolves  out  HgCl2. 

Mercuric    cyanide    ammonium    chloride. 

Hg(CN)2,  NH4C1. 

Sol.  in  E20  aad  alcohol.    (Poggiale.) 
Hg(CN)2,  4NH<C1. 

Mercuric  cyanide  barium  chloride,  2Hg(CN)2, 

BaCl2-f4HA 

Efflorescent.  Easily  sol.  in  H20  and  alcohoi 
+6H2O.    (Dester.) 

Mercuric  cyanide  barium  chloride  ammonia. 

2Hg(CN)2,  BaCl2,  4NH,. 
Decomp.  by  H20.   SI.  sol.  in  NH4OH-hAq. 
•  Varet,  Bull.^Soo.  (3)  6.  221.) 

Mercuric    cyanide    cadmium    chloride, 

Hg(CN)2,   CdCl2+2H20. 
Sol  in  H2O  and  NH4OH+Aq.     (Varet, 
Bull.  Soc.  (3)  6. 8.) 

Mercuric  cyanide  calcium  chloride, 

2Hg(CN)2,  CaOi+6HA 
Efflorescent,    Very  sol.  in  HA    (Vaxet, 
C.  R,  1895,  121.  349.) 

Mercuric  cyanide  cerium  chloride,  3Hg(CN)2; 
CeClj  -f-8H20 . 

Very  sol.  in  HA  (Ahl<§n,  Bull.  Soc.  (2) 
27.  365.) 

Mercuric   cyanide   cobaltous    chloride. 
Hg(CN)2,  2CoCl2+4H2(X 

Sol.  in  HA    (Poggiale.) 

2Hg(CN)2,  CoCl2+7H2O.     (Dexter.) 

Mercuric  cyanide  cupric  chloride,  Hg(CN)2, 
CuCl2+6HA  ' 

Efflorescent. 

Sol.  in  H20  and  in  NH4OH-f-Aq.  (Varet, 
C.  R.  1888, 107. 1002.) 

2Eg(CN)2,    CuCl2+6H2O.      Efflorescent. 

Very  sol.  in  H20  and  in  NH4OH-f  Aq. 
<Varet,  C.  R.  1888,  107.  1002.) 

Mercuric  cyanide  cupric  chloride  ammonia, 

2Hg(CN)2,  CuClj,  4NH,. 
Decomp,  by  HiO.    SI.  sol.  in  cold  NH4OH 
-f  Aq.    (Vaxet,  Bull.  Soc.  (3)  6.  221.) 

Mercuric  cyanide  didymium  chloride, 

3Hg(CN)2,  DiCla+SHaO. 
Very  sol.  in  HaO.    (Ahlen.) 

Mercuric  cyanide  erbium  chloride,  3Hg(CN)2. 

ErCl,+8H20. 
Easily  sol.  in  H2(X    (Ahl^n.) 

Mercuric   cyanide  hydrazine   chloride. 

Hg(CN)2,  NA/SCl 
Very  sol  in  H2O. 


Nearly  insol.  in  alcohol  and  ether.    (Fer- 
ratini,  Gazz.  ch.  it.  1912,  42.  (1),  154.) 

Mercuric  cyanide  ferric  chloride,  2Hg(CN)2, 

FeCl8-f-3MHA 
(Dexter.) 

Mercuric  cyanide  lanthanum  chloride, 

3Hg(CN)2,  LaCls+8HA 
Very  sol.  in  HA    (Ahl<§n.) 

Mercuric  cyanide  magnesium  chloride, 

2Hg(CN)2,  MgCli-h2HA 
Easily  sol.  in  H20  and  dil.  alcohol.    (Pog- 
giale.) 

Mercuric     cyanide     manganous     chloride, 

Hg(CN)2,  MnCl2+3K20. 
Efflorescent.  Very  sol.  in  H20.   (Poggiale.) 

Mercuric  cyanide  nickel  chloride,  Hg(CN)2, 

NiCl2+6HA 

Deliquescent.     Sol.  in  HA     (Poggiale.) 
2Hg(CN)2,   NiCl2-f7HA     (Dexter.) 

Mercuric  cyanide   chloride  nickel  chloride 
oxychloride,  HHg(CN)2, 8HgCl2, 2NiCl2, 
8Ni(OH)Cl+76H20. 
(Papiermeister,  Dissert.  1898.) 

Mercuric 


rcuric   cyanide   potassium   chloride. 
Hg(CN)2,    KCl-fH20. 
ol.  in  6.75  pt 
Sol.  in  alcohoL 


Sol.  in  6.75  pts.  H20  at   18°.     (Brett.) 


Mercuric  cyanide  sodium  chloride,  Hg(CN)2, 
NaCl. 

Easily  sol.  especially  in  hot  H20;  insol.  in 
alcohol.    (Poggiale.) 

Mercuric   cyanide   strontium   chloride, 

2Hg(CN)2,  SrCl2+6HA 
Easily  sol.  in  H20  and  dil.  alcohol.    (Varet, 
S.  R.  1895, 121. 349.) 

Mercuric  cyanide  yttrium  chloride,  3Hg(CN)* 

YCls-|-8HA 

Easily  sol.  in  H2O,    (Ahlen,  Bull.  Soc.  (2) 
7.  365.) 

Mercuric  cyanide  zinc  chloride,  2Hg(CN)2, 

ZnCl2+6HA 

Efflorescent.     Sol.  in  HA     (Kane.) 
HgCl2,  Hg(CN)2,  Zn(CN)2+7HA     Ef- 
florescent.   Very  sol.  in  HA    (Varet,  Bull. 
Soc.  (3)  6. 8.) 

Mercuric  cyanide  zinc  chloride   ammonia* 

HgClj,  Hg(CN)2,  ZnCl2,  4NH,. 
Decomp.  by  H20.    Sol.  in  NH4OH-|-Aq. 
(Varet,  Bull.  Soc.  (3)  6.  221.) 
"IgfCN)^  Zn(CN)2,  HgCL,  6NHi 
R.  106. 1080.) 
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Mercuric  cyanide  potassium  chromate. 
See  Chromate  mercuric  cyanide,  potassium. 

Mercuric   cyanide   potassium   ferrocyanide, 

3Hg(CN)2,  K4Fe(CN)B+4H80. 
Readily  sol.  in  H20. 

Mercuric    cyanide   hydrazine,    Hg(CN)2, 
N2H4. 

Very  sol.  in  H20  with  partial  decomp. 
(Hofmann  and  Marburg,  A.  1899,  305,  215.) 

Hg(CN)2,  N2H4.  Ppt.  (Franzen,  Z.  anorg. 
1911,  70.  154.) 

Mercuric   cyanide   potassium   hydroxide, 
Hg(CN)2,  KOH. 

(Hofmann  and  Wagner,  B.  1908,  41.  321.) 

-j~l^jH20.  (Hofmann  and  Wagner,  B. 
1908,41.1630.) 

2Hg(CN)2,  KOHH-H20.   Very  sol.  in  H2O. 

(Hofmann  and  Wagner,  B.  1908,  41.  320.) 

Mercuric    cyanide    sodium   hydroxide, 
Hg(CN)2.NaOH+lMH2O  or  H20. 
(Hofmann  and  Wagner,  B.  1908,  41.  1631.) 

Mercuric  cyanide  barium  iodide,  2Hg(CN)s, 

BaI2-j-4H20. 

Slowly  deliquescent.  Sol.  in  16.5  pts.  cold, 
and  0.4  pt.  boiling  H20.  Sol.  in  22.5  pis. 
cold,  and  1.6  pts.  hot  90%  alcohol.  Solution 
is  decomp.  on  boiling.  (Custer.) 

Mercuric  cyanide  cadmium  iodide,  Hg(CN)2, 

Cd(CN)2,HgI2-f-8H20. 
See  Cadmium  mercuric  cyanide  mercuric 
iodide. 

Mercuric  cyanide  caesium  iodide,  Hg(CN)2, 
Csl. 

Recryst.  from  H20  without  decomp. 

Decomp.  by  acids.  (Mathewson  and 
Wells,  Am.  Ch.  J.  1903,  30.  433.) 

Mercuric  cyanide  calcium  iodide,  2Hg(CN)2, 

CaI2+6H20. 
SI.  efflorescent.    More  sol.  in  H2O  than 
corresponding  Sr.  comp.    (Custer.) 

Mercuric  cyanide  lithium  iodide,  Hg(CN)2, 

2Li(CN)2,  HgI2+7H20. 
See  Cyanide,  lithium  mercuric  mercuric 
iodide. 

Mercuric   cyanide   magnesium   iodide, 
Hg(CN)2,  Mg(CN)2,  HgI2+8H20. 
See  Cyanide,  magnesium  mercuric  mercuric 
iodide. 

Mercuric  cyanide  potassium  iodide,  Hg(CN)a, 
KL 

Sol.  in  16  pts.  cold,  and  less  hot  H2O.  Sol. 
in  96  pts.  cold  alcohol  of  34°  Baume\  (Cail- 
Jot.)  SI.  sol.  in  ether.  Decomp.  by  acids. 

3Hg(CN)2,  2KI+^H20.    (Berfchelot.) 


Mercuric  cyanide  sodium  iodide,  Hg(CN)2, 
NaI+2H20. 

Sol.  in  4^  pts.  H20  at  18°,  and  «'7  pt. 
soiling  HoO 

Sol.  in  2  pts.  boiling,  and  6,L2  pts.  cold 
90%  alcohol.  (Custer.) 

Mercuric  cyanide  strontium  iodide, 

2Hg(CN)2,  SrI2-}-6H20. 
Sol.  in  7  pts.  H20  at  18°,  and  1A  pt.  at  b.-pt. 
Sol.  in  4  pts.  90%  alcohol  at  18°,  and  V2  pt, 
at  b.-pt.     (Custer.) 

Mercuric   cyanide  zinc  iodide,   2Hg(CN)2, 

ZnI2+6H20. 
Efflorescent;  sol.  in  H20. 

Mercuric  cyanide  iodide  potassium  cyanide, 

HgI2,  Hg(CN)2,  2KCN. 
Easily  decomp.   by   dil.   acids.     (Rupp. 
Apoth.  Ztg.,  23.  374.) 

Mercuric  cyanide  cadmium  nitrate, 

2Hg(CNj2,  Cd(N03)>+7H20. 

Decomp.  by  H20,  not  by  alcohol,  (Ny- 
lander,  J.  B.  1859  271.) 

Mercuric  cyanide  cobalt  nitrate,  2Hg(CN)2, 

Co(N03)2  +7H20. 

Decomp.  by  H20,  not  by  alcohol.  (Ny- 
lander.) 

Mercuric  cyanide  copper  nitrate,  Hg(CN)2, 

Cu(N03)2+5H>0. 

Decomp.  by  H20,  not  by  alcohol.  (Ny- 
lander.) 

Mercuric  cyanide  ferrous  nitrate,  2Hg(CN)2, 

Fe(N03)2-f7H2O. 

Decomp.  by  Hj.0,  net  by  alcohcl.  (Ny- 
lander.)  t 

Mercuric  cyanide  manganous  nitrate, 
Hg(CN)3,  Mn(N03)2+5H.O, 

Decomp.  by  H20,  not  by  alcohol.  (Ny- 
lander.) 

2Hg(CN)2,  Mn(3ST03)24-7H20.     As  above. 

Mercuric  cyanide  nickel  nitrate,  2Hg(CN)2, 

Ni(N08)2+7H20. 

Decomp.  by  H20,  not  by  alcohol.  (Ny- 
lander.) 

Mercuric  cyanide  silver  nitrate,  2Hg(CN)3, 
AgNO8+2H20. 

SI.  sol.  in  cold,  more  readily  in  hot  H20. 
Sol.  with  decomp.  in  HNOs+Aq. 

As  sol.  in  alcohol  as  in  H20. 

Mercuric  cyanide  zinc  nitrate,  2Hg(CN)2, 

Zn(NO8)t+7H»0. 

Sol.  in  H20  with  decomp.  Not  decomp.  by 
alcohol.  (Nylander,  J.  B.  1859.  271.) 
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Mercuric  cyanide  nitrate  silver  cyanide,  basic, 

Hg^NOJCN,  lOAgCN,  Hg(OH)X03. 
( Schmidt;  Z.  anorg,  1895,  9.  431 ) 

Mercuric  cyanide  potassium  selenocyanide, 

HgfCN)2,  KScCN. 

81.  sol  in  cold,  much  more  easily  sol.  in  hot 
H20  or  alcohol.  Traces  dissove  in  ether. 
« Cameron  and  Davy,  C.  N.  44.  63  ) 

Mercuric  cyanide  nickel  sulphate, 

Hg'CNjo,  NiSO4+9H2O. 
i  Pupiermeistcr,    Dissert.     1898.) 

Mercuric  cyanide  ammonium  sulphocyamde, 

Hg(CX)a,  NHiSCN. 

Easily  sol.  m  hot  H2O.  (Cleve,  Bull  Soc. 
(2)23.71.) 

Mercuric    cyanide    barium    sulphocyanide, 

2Hg(CNJ2,  BafSCN)2+4H8O. 
Permanent.   Sol  in  hot  H20.    ('Cleve ) 

Mercuric  cyanide  cadmium  sulphocyanide, 

2Hg(CX)2,  CdiSCN;»+4HaO. 
Permanent.    Sol.  in  hot  H20.    (Cleve.) 

Mercuric  cyanide  calcium  sulphocyanide, 

2HgrCN)2,  Ca(SCX)2+SH20. 
Sol.  in  H2O.    (Cleve) 

Mercuric    cyanide    cerium    sulphocyanide, 

3Hg.'CN)2,  Ce(SCN),-H2H20. 
Easily  sol  in  hot  H2O     (John.) 

Mercuric  cyanide  didymium  sulphocyanide, 

3Hg(CX)o,  DilSCN)a+6H2O 
SI.  sol.  in  cold,  easily  in  hot  H20,    (Cleve.) 

Mercuric    cyanide    erbium    sulphocyanide, 

3Hg(CN)2,  2EKSCN)3+12H20. 
SI.  sol.  in  cold,  easily  in  hot  H2O.    (Cleve.) 

Mercuric  cyanide  lanthanum  sulphocyanide, 

3HgtCN)2,  La(SCN)3-H2H20. 
Very  sol  in  H20.    (Cleve.) 

Mercuric  cyanide  magnesium  sulphocyanide, 
2Hg(CN)»,  Mg(SCN)2H-4H80. 

Permanent.   Easily  sol.  in  hot  H20. 
(Cleve.) 

Mercuric  cyanide  potassium  sulphocyanide, 


rcunc  cyanide  pow 

Hg(CN)2,  KSCN. 


Permanent.      Easily    sol.    in    hot    H20. 
(Cleve.) 

+2H20.    (Philip,  Z.  Ch.  1867.  552 ) 

Mercuric  cyanide  rubidium  sulphocyanide, 

Hg(CN)2  Rb(SCN). 

Sol.  in  hot  H2O  without  decomp.    (Gross- 
mann,  B.  1904,  37. 1259.) 


Mercuric  cyanide  samarium  sulphocyanide, 

3Hg(CN)2,  Sm(SCN)2+12H20. 
Easily  sol.  in  H20.    (Cleve  ) 

Mercuric    cyanide    sodium    sulphocyanide, 

Hg(CN)2,  NaSCN+2H20. 
Efflorescent.    Sol.  in  H2O.     (Cleve,  Bull. 
Soc.  (2)  23.  71.) 

Mercuric  cyanide  strontium  sulphocyanide, 

2Hg(CN)2,   Sr(SCN)2+4H,0. 
Efflorescent     (Cleve.) 

Mercuric    cyanide    yttrium    sulphocyanide, 

3Hg(CN)2,  Y(SCN)3+12H2O. 
SI   sol.  in  warm,  much  less  in  cold  H2O, 
(Cleve.) 


cyanide    zinc    sulphocyanide, 
2Hg(CN)2,  Zn(SCN)2+4H20. 


Mercuric 

:C35ST),,  Zr 

SI.  sol.  m  H2O.    (Cleve.) 


Mercuric  cyanide  zinc  sulphocyanide  am- 
monia, 2Hg(CN)2,  Zn(SCN)2,  3NH8. 
Not  efflorescent.    Decomp.  by  HsO. 

Mercuric   cyanide    potassium    thiosulphate, 

Hg(CN)2,  K2S203 . 
Permanent     Sol.  in  H20.    (Kessler.) 
+H2O.    (Fock  and  Kluss,  B  24.  1355.) 

Molybdenum  hydroxyl  potassium  cyanide, 
K3Mo(OH)2rCN)5. 

(Rosenheim  and  Koss,  Z.  anorg  1906,  49. 
155) 

K5Mo(OH)2(CN)8.  Very  sol.  in  H2O. 
(Rosenheim  and  Koss.) 

Molybdenum  cyanide  with  MCN. 
See  Molybdocyanide  M. 

Molybdenyl   potassium   cyanide, 
MoO2(CN)2,  2KCN. 

Very  sol.  in  E20.  Aqueous  solution  is 
stable  in  presence  of  alkalies. 

Insol.  m  alcohol.  (Pe"chard,JC.  R.  1894, 
118.  805.) 

Mo02(CN)2,  3KCN.  SoLinHjO.  Insol. 
in  alcohol.  (Hofmann,  Z.  anorg.  1896,  12. 

-hH2O.  Sol.  in  H20.  Insol.  in  alcohol. 
(Hofmann.) 

+4E20.  Sol.  in  H20.  Insol.  in  alcohol. 
(Hofmann.) 

Nickel  cyanide,  Ni(CN)2+zH20. 

Insol.  in  H20.1|  Insol.  in  cone.  HC1,  HsSO^ 
or  HNOa+Aq,  but  decomp.  by  heating  there- 
with. Sol.  in  NH4OH,  warm  (NH4)2S04, 
or  NH4  succmate+Aq;  also  in  ZCN-f  Aq. 
SI.  sol.  in  NH4C1,  or  NH4N08+Aq.  (Witt- 
stein.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 


CYANIDE,  POTASSIUM  VAXADIOI 


325 


+3HaO,  +3J£H80,+3KH20J  +4MH20, 
and  +5J4H20.  (Papiermeister,  Dissert. 
1898,) 

-f4H20.  (Hofmann  and  HSchtlen,  B. 
1903,  36.  1149.) 

Nickel  potassium  cyanide,  Ni(CN)2,  2KCN 

+H20. 

Sol.  in  H20  ,  Decomp  .  by  acids  with  residue 
of  msol.  Ni(CN)2. 

.    (Rammelsberg.) 


Nickel  sodium  cyanide,  Ni(CN)a,  2NaCN  + 

3H20. 

Sol.  in  H20:  deconxp.  by  acids  with  residue 
of  Ni(CN)2. 

Nickel  strontium  cyanide,  Ni(CN)2,  Sr(CN)2 

+zH20. 
Sol.  in  H20.    (Handl,  J.  B.  1859.  273.) 

Nickel  cyanide  ammonia,  Ni(CN)2,  NH3-}- 


Scarcely  attacked  by  H20  or  dil  acids. 

Sol  in  cone  H2S04.  Sol.  in  fNH4)2C03H- 
Aq,  cone.  NHjOH-hAq.  (NH4)2C204-f  Aq, 
(NF4)2S-{-Aq,  and  KCN+Aq.  Decomp. 
by  boiling  with  NaOH  or  KOE.  (Bernoulli 
and  Grether,  Ch.  Z.  1901,  25.  436.) 

Nickel    cyanide    Znhydrazine,    Ni(CN)2, 

(N2H4)3. 
Ppt.    (Franzen,  Z.  anorg   1911,  70.  155.) 

Osmium  cyanide,  Os(CN)2(?). 
Insol.  in"H20;  not  attacked  by  acids. 
See  also  Osmocyanhydric  acid. 

Osmium  potassium  cyanide. 
See  Osmocyanide,  potassium. 

Palladous  cyanide,  Pd(CN)2. 

Insol.  in  EUO.    Insol.  in  dil.  acids.    Sol. 
in  KCN  or  NH4OH+Aq,  also  in  cone.  HCJST 


Platinous  cyanide,  Pt(CN)2. 

Insol.  in  H2O,  alkalies,  or  acids.  Sol  in 
KCN-fAq.  When  freshly  pptd.,  sol.  in 
NH4OH-fAq. 

Platinous  cyanide  with  MCN. 
See  Platinocyanide,  M. 

Potassium  cyanide,  KCN. 

Deliquescent.   Very  sol.  in  HsO. 

100  pts.  KCN+Aq,  sat.  at  b.-pt.  103,3,° 
contain  55  pts.  KCN,  *.  e.  100  pts.  H2O  dis- 
solve 122.2  pts.  KCN  at  103.3.*  (Griffiths.) 

KCN+Aq  containing  3.25%  KCN  has 
sp.  gr.  =  1.0154;  6.5%  KCN,  1.0316.  (Kohl- 
rausch,  W.  Ann.  1879.  1.) 

KCN+Aq  containing  9.64%  KCN  has 
sp.  gr.  20°/20°-  1.0514. 


KCX-f-Aq  containing  1442^  KCN  has 
sp.  gr.  20°  '20°  =  1  07GS.  (Le  Blanc  and  Ptoh- 
land,  Z.  phy.  ch.  1896,  19.  278. 

Moderately  sol.  in  liquid  XH3.  (Franklin, 
Am.  Ch.  J.  1S9S,  20.  829.) 

Almost  insol.  in  absolute  alcohol. 

Sol.  in  SO  pts.  95%  alcohol  when  boiling, 
and  easily  sol.  in  3o  %  alcohol.  (Geiger,  A.  1. 
50.) 

100  pts.  absolute  methyl  alcohol  dissolve 
491  pts.  at  19.5°;  100  pts,  absolute  ethyl 
alcohol  dissolve  0.87  pt  at  19.5°.  ( de  Bruyn, 
Z.  phys  Ch.  10.  783.) 

Insol  m  methyl  acetate  (Xaumann, 
B  1909,  42. 3790) ;  ethyl  acetat?.  i  Xaumann, 
B.  1904,  37.  3601  ) 

100  g.  glyeeiol  dissolve  32  j?  KCN  at  15  5C. 
COssendowski,  Pharm  J.  1907,  79.  575  ) 

Sol.  in  CS2  when  pure.  (Loughlm,  J.  B. 
1875.  234.) 

Wholly  msol.  in  CS2.  (Moldenhauer,  Z. 
anal.  16. 199.) 

SI.  sol.  in  benzonitnle.  (Xaumann,  B. 
1914,  47.  1369.) 

Potassium  cliromium  teti  oxide  pe/tfacyanide, 
K5[rCr04)2(CN)c]-f5H20. 

Very  hygroscopic. 

Sol  m  HoO.  (Eieseafeld,  B.  190S,  41. 
3548.) 

Potassium  chromium  tefroxide  rfzcyanide 
ammonia,  K2[Cr04(CN),XH3]-{-5&20. 

Hygroscopic  in  the  air. 

Easily  sol.  in  H20  and  in  NH4OH+Aq. 
(Riesenfeld,  B.  1908,  41.  3545.) 

Potassium  rhodium  cyanide. 
See  Rhodocyanide,  potassium. 

Potassium  ruthenium  cyanide. 
See  Ruthenocyanide,  potassium, 

Potassium  silver  cyanide,  KCN,  AgCX. 

Sol  in  4.7  pts.  H2O  at  15°,  4  pts.  at  20°, 
and  in  much  less  at  higher  temp.  Sol.  in  25 
pts.  85%  alcohol.  (Baup,  A.  ch.  (3)  53.  464.) 

Potassium  silver  sodium  cyanide,  2KCX, 

NaCN,  3AgCN. 

Sol.  in  4.4  pts.  H20  at  15°,  and  22  pts.  85% 
alcohol  at  17°.  (BaupO 

Potassium  tungsten  cyanide. 
See  Tungstocyanide,  potassium. 

Potassium  uranyl  cyanide, 

(UOi)(CN)a,  2KCN. 

Ppt  Sol.  in  H20.  SI.  sol  in  presence  of 
large  excess  of  KCN,  (Aloy,  A.  ch.  1901,  (7) 
24.  417.) 

Potassium  vanadium  cyanide,  K3V(CN)6. 

Readily  sol.  in  H20 ;  decomp.  slowly  in  neu- 
tral aq.  solution,  rapidly  in  acid  aq,  solution; 
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insol.  in  alcohol.  (Locke,  Am.  Ch.  J.  1898, 
20.  601.) 

K4V(CN)f,+3E*0.    Sol.  in  H20. 

Insol.  in  alcohol  and  ether.  (Petersen,  Z. 
anorg.  1904,  38.  345.) 

Potassium  zinc  cyanide,  2KCN,  Zn(CN)2. 

100  pts.  H20  dissolve  11  pts.  at  20°. 
(Sharwood,  Eng.  Min.  J.  1904,  77.  845.) 

Potassium  cyanide  molybdenum  rftoxide, 
4KCN,  MoOa+5HaO 

Sol.  in  H2O.  Insol.  in  alcohol.  CHof- 
mann,  Z.  anorg.  1896,  12.  287.) 

+6H20.      "  Potassium    dioxotetraeyan- 
omolybdate." 

Very  sol.  in  H20.  (Winkler,  Dissert. 
1909.) 

4-8H20.  (Rosenheim,  Kohn  and  Gar- 
funkel,  Z.  anorg.  1910,  65.  174.) 

-f  10H20.  Decomp.  by  cone.  HC1,  HNO8 
and  H2S04. 

Not  acted  upon  by  cold  dil.  acids,  (v.  der 
Heide  and  Hofmann.  Z.  anorg.  1896.  12.  285.) 

5KCN,  Mo024-SH2O.  Sol.inH2O.  Insol. 
in  alcohol.  (Kalischer,  Dissert.  1902.) 

Potassium    cyanide    molybdenum    dioxide 
hydroxylamine,  4KCN,  Mo02,  NH2OH 
-j-H20. 
Sol.  in  H20. 

Decomp.  by  dil.  acids,  (v.  der  Heide  and 
Hofmann,  Z.  anorg,  1896,  12.  282.) 

Potassium  cyanide  molybdenum  sulphide. 
6KCN,  2Vfo&+5E»0. 

Easily  sol.  in  H20.  Decomp.  by  dil.  acids. 
(Hofmann,  Z  anorg.  1896,  12.  289.) 

Very  sol.  in  H2O.  Slowly  decomp.  in  the 
cold  by  dil  mineral  acids,  (v.  der  Heide  and 
Hofmann,  Z.  anorg.  1S96,  12.  289  ) 

Potassium    cyanide    molybdenum    sulpho- 

cyanide,  2KCN,  MoS2(CN)2. 
(Pochard,  C.  R.  1894,  118,  806.) 
5KCN,  Mo3S4(CN)8+7H20.  Sol  in  H20. 

Stable  toward  dil.  acids  and  alkalies.    (Hof- 

mann, Z.  anorg.  1896,  12.  289.) 

Potassium  cyanide  molybdenum  sulphoxy- 
cyanide,   4KCN,   Mo2SO(CN)2-f4E20. 
Sol.  in  H20.     Stable  toward  dil.  acids. 
(Hofmann,  Z  anorg.  1896,  12.  289.) 

Potassium  cyanide  nitrite,  KCN.  KN024- 


Sol.  in  H20;  decomp.  slowly  by  H20: 
explosive.  (Hofmann,  Z.  anorg.  1895,  10.  260- 
261.) 

Potassium  cyanide  sulphur  Reside,  KCN, 
S02-f-H20. 

Much  more  sol.  in  hot  than  cold  H*O 
(fitard,  C.  R.  88.  649.) 


KCN,  HCN,  2S02+3H20.  Very  si.  sol. 
in  cold  H20;  decomp.  by  hot  H2O.  (fitard.) 

Rubidium  tungsten  cyanide. 
See  Tungstocyanide,  rubidium. 

Rhodium  cyanide,  Rh(CN)3. 

Ppt.  Not  decomp.  by  acids.  Sol  in 
KCN+Aq.  (Martius,  A.  117.  361.) 

Rhodium  cyanide  with  3KCN. 
See  Rhodicyanide,  potassium. 

Ruthenium  cyanide  with  4MCN. 
See  Ruthenocyanide,  M. 

Silver  cyanide,  AgCN. 

SI  sol.  in  H2O. 

2.2 -flO-4  g.  sol.  in  1  liter  of  H20  at  19.96° 
(Bottger,  Z.  phys  ch.  1903,  46.  603.) 

1  1  solution  m  H20  contains  0.000043  g. 
AgCN  at  17  5°  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

Solubility  in  H20  at  25^222-flO-6 
mol.  per  1.  (Lucas,  Z.  anorg.  1904, 41. 198.) 

Insol.  in  dil.  acids.  Decomp.  by  cone, 
acids.  Not  sol.  to  any  extent  in  HCN+  Aq. 

Freshly  pptd.  AgCN  is  not  dissolved  by 
cold  dil.  HNOs,  but  is  attacked  by  very  dil. 
HNOs  on  boiling.  From  dry  AgCN  is  dis- 
solved 5%  by  boiling  1  hour  with  1%  HNOs 
+Aq.  Cone.  HNOa  dissolves  more.  (Brunck. 

B.  1901,  34.  1605 ) 

Sol.  in  NH4OH-fAq.  Sol.  in  boiling 
KC1,  NaCl,  CaCl2,  BaCl2,  or  MgCl2+Aq,  but 
very  slowly  sol  therein  at  ord.  temp  Sol,  in 
Na2S203,K4Fe(CN)e,  (NH4)2CO8,  (NH4)2SO4, 
NH^Os,  and  NH4  succinate-f  Aq,  and  in 
large  amt.  of  hot  NH4Cl+Aq.  (Wittstein ) 

Sol.  in  KCN,  NaCN,  Ba(CN)2,  Ca(CN)2. 
or  Sr(CN)2+Aq.  Insol.  in  KOH,  or  NaOH 
+Aq.  Sol.  in  cone,  boiling  AgNOs-J-Aq. 
(Wehler.) 

Sol.  in  431.7  pts.  5%  NH4OH+Aq  (sp. 
gr.  0.998)  at  12°;  in  184.5  pts.  10%  NH4OH+ 
Aq  (sp.  gr.  0.96)  at  18°.  (Longi,  Gazz.  ch. 
it.  13.  87.) 

SI.  sol.  in  Na  citrate-!- Aq. 

Sol  in  Hg(N08)2-KAq. 

1  1.  of  a  3-N  solution  of  AgN08  dissolves 
1.216  g  AgCN  at  25°.  (Hellwig,  Z.  anorg. 
1900,  26. 177.) 

Very  sol.  in  (NH4)2S208-f-Aq.  (Rosen- 
heim and  Steinhauser,  Z.  anorg.  1900,  26. 

Moderately  sol.  hi  liquid  NH8.  (Franklin, 
Am  Ch.  J.  1898,  20.  829.) 

SL  sol.  in  liquid  HF.  (Franklin,  Z.  anorc. 
1905,  46.  2.) 

Abundantly  sol.  in  quinoHne  at  60°.   (Varet, 

C.  R.  1893, 116. 60.) 

SI.  sol.  in  ethyl  amine.  (Shinn,  J.  phys. 
Chem.  1907,  11.  538.) 

Insol.  in  methyl  acetate.  (Bezold,  Dissert. 

1906;  Naumann,  B.  1909,  42.  3790);  ethyl 
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acetate.    (Hamers,  Dissert.  1906;  Naumann, 
B  1910,43.314.) 

SUver  hydrogen  cyanide,  AgCN,  HCN. 
(Euler,  B.  1903,  36.  1859.) 

Silver  sodium  cyanide,  AgCN,  NaCN. 

Sol.  in  5  pts.  H2O  at  20°  and  in  much  less 
hot  H2O.  Sol.  in  24  pts.  85%  alcohol  at 
20°.  (Baup,  A.  ch.  (3)  53.  468.) 

Silver  thallous  cyanide,  AgCN,  T1CN. 

Easily  sol.  in  H20.  100  pts.  H20  dissolve 
4.7  pts.  at  0°,  and  7.4  pts.  at  16°.  (Fron- 
muller,  B.  11.  92.) 

Silver  tungsten  cyanide. 
See  Tungstocyanide,  silver. 

Silver  cyanide  ammonia,  AgCN,  NH8. 

Efflorescent.    Decomp.  on  air. 

Very  sol.  in  ammonia  at  -10°.  (Joannis, 
C.  R.  1894,  118.  1151.) 

Silver  cyanide  hydrazine,  AgCN,  N2H4. 

Decomp.  in  the  air. 

Decomp.  by  H20.  (Franzen,  Z.  anorg. 
1911,  70.  153.) 

Silver  cyanide  nitrate,  2AgCN,  AgN03. 
Decomp.  by  H20. 

Sodium  cyanide,  NaCN. 

Sol.  in  H20  and  75%  alcohol. 

-f  KH20,  and  2H20.  Very  soL  in  H20;  si. 
sol.  in  alcohol.  (Joannis,  A.  ch.  (5)  26.  484.) 

Sodium  tungsten  cyanide. 
See  Tungstocyanide,  sodium. 

Sodium  zinc   cyanide,   NaCN,   Zn(CN)2+ 


Much  more  sol.  in  H20  than  the  correspond- 
ing K  Zn  salt.    (Rammelsberg.) 
+8H2O.    (Loebe,  Dissert.  1902.) 

Sodium  cyanide  molybdenum  cfcoxide, 
4NaCN,  Mo02-f6H20. 

(Wmkler,  Dissert.  1909.) 

-K4H2O.  Sol.  in  H20.  (Rosenheim, 
Garfunkel  and  Kohn,  Z.  anorg.  1910,  65.  174.) 

Sodium  cyanide  molybdenum  dioxide  hy- 
droxylamine,  4Na,CN,  Mo02,   NH2OH 
+H20. 
As  K  comp.    (Winkler,  Dissert.  1909.) 

Strontium  cyanide,  Sr(CN)3+4H20. 

Very  unstable;  very  deliquescent,  and  soL 
in  H20.  (Joannis,  A.  ch.  (5)  26.  496.) 

Strontium  tungsten  cyanide. 
See  Tungstocyanide,  strontium. 


Strontium    zinc    cyanide,    2Sr(CN)2, 

3Zn(CN)2+H20. 

Sol.  in  H2O  and  alcohol.  (Loebe,  Dissert. 
1902.) 

Thallous  cyanide,  T1CN. 

100  pts.  H20  dissolve  16.8  pts.  at  28.5°. 
(FronmuUer,  B.  6.  1178.) 

ThaUothaUic    cyanide,    T12(CN) 4 = T1CN, 
T1(CN)3. 

Easily  sol.  in  HoO. 

100  pts.  H20  dissolve  27.3  pts.  at  30°,  15.3 
pts.  at  12°,  9.7  pts.  at  0°.  (Fronmiiller,  B.  11. 
92.) 

Thallous  tungsten  cyanide. 
See  Tungstocyanide,  thallous. 

Thallous  zinc  cyanide,  2T1CN,  Zn(CN)2. 

Easily  sol.  in  H20.  100  pts.  H2O  dissolve 
8.7  pts.  at  0°;  15.2  pts.  at  14°;  and  29.6  pts. 
at  31°.  (FronmuUer,  B.  11.  92.) 

Tungsten  cyanide  with  MCN. 
See  Tungstocyanide,  M. 

Zinc  cyanide,  Zn(CN)s. 

Insol.  in  H2O  and  alcohol.  Sol.  in  alkalies. 
Easily  sol.  in  KCN+Aq.  Sol.  in  hot  NH4 
salts+Aq.  (Wittstein.) 

Easily  sol.  in  (NH4)2C03+Aq.     (Gore.) 

Sol.  in  ZOH+Aq.  Solution  is  stable 
when  less  than  1  mol.  Zn(CN)2  to  2  mols. 
KOH  is  present.  When  proportion  is  1:1, 
ZnO2H2  soon  separates. 

SoL  in  dil.  JKCN+Aq.  (Sharwood,  J. 
Am.  Chem.  Soc.  1903, 25.  587.) 

SI.  sol.  in  cone.  Zn  salts+Aq.  1  1.  cone. 
Zn(C2H302)2+Aq  dissolves  4  g.,  and  1  1. 
cone.  ZnS04+Aq  dissolves  2  g.  Zn(CN)2. 
Insol.  in  HCN+Aq.  Easily  sol.  in  dil. 
acids.  (Joannis.) 

Very  sol.  in  liquid  NHS.  (Franklin,  Am. 
Ch.  J.  1898,  20.  830.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Zinc  cyanide  ammonia,  Zn(CN)2,  2NH«. 
Decomp.  on  air.    (Varet,  C.  R.  105. 1070.) 
-fH20.     Decomp.  on  air.     Decomp.  by 

H20.    Sol.  in  NE4OH+Aq.    (Vaxet.) 

Zinc  cyanide  (fohydrazine,  Zn(CN)2,  2N2H4. 
Decomp.  by  H20,     (Franzen,  Z.  anorg 
1911,  70.  153.) 

Cyanogen,  CN. 

H20  absorbs  4H  vols.  CN  gas  at  20°.  Alco- 
hol absorbs  23  vols.,  and  ether  5  vols.  at  the 
same  temperature.  (Gay-Lussac.) 

The  solution  gradually  decomposes,  but 
this  is  prevented  by  traces  of  acids. 
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0221  mol  litre  are  dissolved  in  H20  at 
0°.  (Naumann,  Z.  Electrochein.  1910.  16 
177.) 


Oil  of  tu: 
Lussac.)    Al 


.tine  absorbs  o  vols.     ('Gay- 
many  essential  oils. 


Very  sol.  in  CuCl2-f-Aq. 

Absorbed  with  decomp.  by  NH4OH-f-Aq 
and  other  alkaline  liquids. 
h  Absorbed  by  aniline.    (Jacquemain.  C.  R. 
100. 1006,) 

Cyclotriborene,  B3H3. 

Insol.  in  H20.  (Ramsay  and  Hatfield, 
Proc.  Chem.  Soc.  1901,  17.  152.) 

Decamine  cobaltic  sulphite, 
Co2(NH3)1(/S03)34-3H20. 
Sol.  in  HaO,    (Vortmann  and  Magdeburg, 
B.  22.  2636.) 

Decamine  cobaltisulphurous  acid. 

Cobaltic  decamine  cobaltisulphite, 
Co2(NH3)io(S03XCo2-hSH20. 
Ppt.     (Vortmann  and  Magdeburg,  B.  22. 
2635.) 

Sodium  decamine  cobaltisulphite, 
Co2(NH3)10(  S03Na)6-f  2H2O. 
Sol.  in  H20.    (Vortmann  and  Magdeburg, 
B.  22.  2635.) 

Diamide,  N2H4. 
See  Hydrazine. 

Diamine    chromium    sulphocyanhydric 
acid,  Cr(NH,)12(SCN)3,  HSCN+H2O. 
Sol.  in  H20.    (Nordenskiold,  Z.  anorg.  1. 
130.) 

Diamine   chromium  rfiaquo   sulphocyanide, 

Cr(NHi)t(SCN)8+2HaO. 
Sol.  in  H20,  from  which  it  is  pptd.  by  con 
ECl-fAq.    (Nordenskibld,  Z.  anorg.  1.  137.) 

Ammonium  diamine  chromium  sulphocy- 
anide, Cr(NH3)2(SCN)3,  NH4SCN. 

(Reinecke's  salt.)  Quite  easily  sol.  in  H2O, 
less  in  alcohol,  and  insol.  in  benzene  Slowly 
decomp.  by  boiling  H20  or  dil.  acids.  (Nor- 
denskiald,  Z.  aaorg,  1.  130.) 

4-HiO.  Insol.  in  absolute  ether.  (Christen- 
sen,  J.  pr.  (2)  45.  218.) 

Ammonium  diamine  chromium  sulphocyanide 
iodide,  Cr(NH,MSCN),,  NEUSCN,  I. 

Barium  — ,  [Cr(NH5)2(SCN),]s, 

Ba(SCN)2, 
Sol  in  H20  and  alcohol.    (N.) 


Cadmium  diamine  chromium  sulphocyanide, 

Cd^SCN)2,  [CrrNHs)2(SCN)3]2+H20. 
Nearly  msol.  in  cold,  si.  sol.  in  hot  H20. 
SI.  sol   m  boiling  alcohol.    (Christensen,  J. 
pr.  (2)  45.  371.) 


Cupric  • 


,  Cu(SCN)2, 


,1U         •  ,   v-- 

[Cr(NH3)2(SCN)3]2. 
Insol.  in  H^O  or  dil.  acids.    (Reinecke,  A. 
126.  116.) 

Ferric ,  [Cr(NH3)2(SCN)3]3, 

Fe(SCN)3.    (N.) 


Luteocobaltic , 

Co(NH3)o(SCN)3[Cr(NH3)2(SCN)3]3. 

As  good  as  uisol.  in  cold  H20.  SI.  sol.  in 
hot  HoO  and  alcohol.  (Christensen,  J.  pr.  (2) 
45.  370.) 

Mercuric ,  [Cr(NH3)2(SCN)3]2, 

Hg(SCN)2. 

Insol  in  H20.    (N.) 

Insol.  in  H20  and  dil.  acids.    (Reinecke.) 

Potassium ,  Cr(NH3)2(SCN)3, 

KSCN. 

Properties  as  the  NH4  salt.    (N.) 
Cr(NH3)2(SCN)3,  KSCN,  I.    As  the  NH4 

salt.    (N.) 

Sodium ,  NaSCN, 

Cr(NH3)2(SCN)3. 
Sol.  in  H20,  alcohol,  and  ether.  (Reinecke.) 

Diamine    cobaltic    nitrite    ammonium 
nitrite,  CO(NH3)2(N02)3,  NH4N02. 
Sol.  inH20.    (Erdmann.) 


•  nitrite  lead  nitrite, 


2Co(NH3)2(N02)3,  Pb(N02)2. 
Sol.  in  hot  H20  with  partial  decomp. 

nitrite  mercurous  nitrite, 

2Co(NH3)2(N02)3,  Hg2(N02)2 
Ppt.    Not  sol.  in  hot  H20  without  decomp. 


nitrite  potassium  nitrite, 


Co(NH3)2(N02)3,  KN02. 
Sol.  in  H20.     (Erdmann,  J.  pr.  97.  385.) 

nitrite  silver  nitrite, 

Co(NH3)2(N02)3,  AgN02. 

Ppt.   Crystallises  out  of  hot  H20.    (Erd- 
mann.) 

nitrite  thallium  nitrite, 

Co(NH3)2(N02)3.  T1N02. 
Crystallises  out  of  hot  H20  without  de- 
comp. 


DIDYMIUM  OXIDE 


Dichrocobaltic  carbonate, 

Co(NH,),(OH)C08+lJ£HaO. 
Sol  in  H20.    (Vortmann,  B,  15. 1901.) 

Dichrocobaltic  chloride,  Co(NH3)3Cl3-|-H2(X 
Quite  sol.  in  cold  H20,  dil.  acids,  cone. 
H2SO4,ordil  alcohol. 

From  solution  in  cone.  H2S04,  the  salt  is 
precipitated  by  much  HCl+Aq  Composi- 
tion is  Co(NH3)3(OH2)Cl3.  (Jorgensen,  Z. 
anorg.  5.  189.) 

nitrate,  Co(NH3)s(NO3)3+4H20. 

Deliquescent.  Sol.  in  H2O.  iMore  sol.  in 
dil.  HNOs+Aq  than  praseocobaltic  nitrate. 
(Vortmann,  B.  15, 1897.) 

Anhydrous.  Insol  in  H20  as  such,  but 
converted  into  above  salt  thereby.  (Jorgen- 
sen,  Z.  anorg.  5. 186.) 

nitrite,  Co(NH3)3(N02)3. 

Difficultly  sol.  in  cold,  but  rather  easily  sol. 
in  hot  H20. 


sulphate,  [Co(NH3)3l2(S04)8-f-6H20. 

Easily  sol.  in  H20.     (Vortmann.  B,  15. 
1900.) 


sulphite,  [Co(NH3)3]2(S03)3+H20. 


Nearly  insol.  in  cold,  slowly  decomp.  by  hot 
H20.  Decomp.  by  acids  or  KOH+Aq.  Insol. 
in  cold,  sol.  in  warm  NH4OH-}-Aq.  (Kunzel, 
J.  pr.  (1)  72.  209.)  According  to  Geuther  (A. 
128.  157),  is  a  double  salt — 

[Co(NH3)3]2(S03)3,  Co2(S03)3+2H20. 

Didymium,  Di. 

Slowly  decomp.  by  H20.  Insol.  in  cold 
cone.  H2S04.  Sol.  in  dil.  acids. 

Compound  of  two  elements,  neodymium 
and  praseodymium,  (v.  Welsbach,  W.  A. 
B.  92.  317.) 

Didymium  bromide,  DiBr3-{-6H20. 

Very  deliquescent,  and  sol.  in  H20. 
(Cleve.) 

Didymium  nickel  bromide,  2DiBr3,  3NiBr2+ 

18H20. 

Deliquescent.  Very  sol.  in  H20.  (Frerichs 
and  Smith,  A.  191.  342.) 

Didymium  zinc  bromide,  DiBr3,  3ZnBr2+ 
12H20. 

Extremely  deliquescent.  (Cleve,  Bull. 
Soc.  (3)  43.  361.) 

2DiBr3,    3ZnBr2-f36H2Q.      (F.    and    S.) 

Didymium  chloride,  DiClj. 

Anhydrous.  Deliquescent.  Sol.  in  H20 
and  alcohol.  (Marignac.) 

4-6H20.  Deliquescent.  Easily  sol.  in 
H20  and  alcohol.  (Marignac.) 


Didymium  mercuric  chloride,  2DiClj. 
9HgCl2-r24H2O. 

More  sol.  m  HjO  than  the  corresponding 
La  salt.  (Marignac) 

DiCl3,  4HgCl2  +  llH20.  Not  deliquescent. 
Easily  sol.  in  H20. 

Didymium  stannic  chloride. 
See  Chlorostannate,  didymium. 

Didymium  fluoride,  DiF3+J£HjO. 
Precipitate.     (Cleve.) 

Didymium  hydrogen  fluoride,  2DiF3,  3HF. 
Precipitate.    (Smith ) 
Does  not  exist     CCleve.) 

Didymium  potassium  fluoride,  DiF3,  KF-j- 

H20. 

Sol.  in  H20.    (Brauner,  B.  15. 114.) 
-P/jEsO.    As  above.    (B.) 
2DiF3,  3KF+HaO.    As  above.    (B.)  . 

Didymium  hydroxide,  Di206HG. 

Insol.  in  KOH,  or  XaOH+Aq,  but  is  si. 
sol.  in  NH4Cl+Aq.  (Rose.) 

See  also  Di203. 

Didymium   yen^hydroxide,    DiOiH3=Di205, 

3H2O. 
Precipitate.    (Brauner,  B.  15.  113.) 

Didymium  zinc  iodide,  2DiI3;  3ZnI2-{-24H20. 
Very  deliquescent.    (Frerichs  and  Smith  ) 

Didymium  oxide,  Di203. 

With  H20  slowly  forms  Di206H6. 

Sol.  in  cone.,  or  dil.  mineral  acids  (Marig- 
nac), and  in  acetic  acid  (Hermann).  Sol.  in 
fl.TnTflQTTifii'm  salts  -j-Aq. 

Slightly  more  slowly  sol.  in  cone.  NH4N03 
-f-Aq  than  La203.  (Damour  and  Deville.) 

A  solution  of  NH4N03  in  H20  that  can 
dissolve  2.9  mols,  La203  dissolves  1  mol. 
Di203.  rBrauner,  B.  15.  114.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

Didymium  peroxide,  Di4(>9. 

Sol.  in  acids  with  decomp.  (Frerichs,  B. 
7.  799.) 

Not  obtained  by  Cleve.  (B.  11,  910.) 
The  contradictory  statements  concerning 
the  composition  of  Di  peroxide  are  owing  to 
the  fact  that  praseodidyinium  is  the  only  one 
of  the  constituents  of  Di  which  easily  forms  a 
peroxide,  (v.  Welsbach.) 

Didymium  penfoxide,  Di20fi. 

Sol.  in  dil.  HN03,  or  H2S04+Aq  in  the 
cold  without  evolution  of  gas,  but  gas  is 
evolved  if  treated  with  cone,  acids  Insol. 
in  HF+Aq.  SI.  sol.  in  cold  NH4N03+Aq. 
=Di4O8.  (Cleve.) 
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Didymium  oxybromide,  DiOBr.    • 
(Frerichs  and  Smith.) 

Didymium  oxychloride,  DiOCl. 

Anhydrous.      Insol.    in    H20.      (Smith.) 
H-3H20.     Sol.  in  cold   dil.   HNO3-f  Aq. 
(Marignac.)     SI.  sol.  in  HCl+Aq.     (Her- 
mann.) 

Didymium  oxysulphide,  Di202S. 

Insol.  in  H20.  Sol.  in  HCl+Aq  without 
residue,  (Marignac.) 

Didymium  sulphide,  Di2S3. 

Insol.  in  H20.  Decomp.  by  dil.  acids 
(Marignac,  A.  ch.  (3)  38.  159.) 

Insol  in  acetone.  (Naumann,  B.  1904. 
37.  4329.) 

Disulphuric  acid,  H2S207. 
See  Di  sulphuric  acid. 

Dithionic  acid  (Hyposulphuric  acid), 

H2S2O6. 

Known  only  in  aqueous  solution,  which  is 
stable  only  when  dil.  Can  be  evaporated  in 
vacuo  until  sp.  gr.  =  1.347,  but  decomp.  upon 
further  evaporation.  (Welter  and  Gay- 
Lussac,  A.  ch.  10.  312.) 

Dithionates. 
All  dithionates  are  sol.  in  H20. 

Aluminum  dithionate,  Al2(S206)s-|-18H20. 

Extremely  deliquescent.  Easily  sol.  in  H20 
or  absolute  alcohol.  (Kluss,  A.  246. 218.) 

Aluminum   ammonium   dithlOJiate, 

A12(S206)3,  (NH4)2S206+27H20. 
SI.  deliquescent.    Sol.  in  H20.    (Kluss,  A. 
246.  303.) 

Ammonium  dithionate,  (NH4)2S206. 

Very  sol.  in  E20.  Sol.  in  0.79  pt.  H20  at 
16Q,  with  reduction  of  temp.  Not  decomp.  on 
boiling.  Insol.  in  absolute  alcohol.  (Heeren, 
Fogg.  7. 172.) 

Contains  )£H20.  Sol.  in  0.56  pt.  H20  at 
19°.  (Kluss,  A.  246. 194.) 

Ammonium  cadmium  dithionate. 

2(NE4)2S206,  CdS206+4>£H20. 
Sol.  in  H20.    (Kliiss,  A.  246.  298.) 

Ammonium  cobalt  dithionate,  9(NH4)2S20«, 

' 


Sol.  in  H20.    (Kluss.) 

Ammonium   cupric   dithionate,    (NH4)2S20«, 

2CuS206-f8H20. 
Sol.inH20. 


Ammonium  ferrous  dithionate,  3(NH4)2S2Oe, 

Fe2S2O6-|-6H20. 

Sol.  in  H20.    (Kluss,  A.  246.  300  ) 
9(NH4)2S200,    2Fe2S206+16j^H20.     Sol. 

in  H20.    (Kluss.) 

Ammonium  manganous  dithionate, 

9(NH4)2S2OC,  2MnS2Oc. 
Sol.  in  H20.    (Kluss,  A.  246.  301.) 

Ammonium  nickel  dithionate,  9(NH4)2S206, 

2NiS2O6+16HH20. 
Sol.inHaO.    (Kluss.) 

Ammonium   zinc    dithionate,    5(NH4)2S206, 

ZnS206+9H2O. 

Easily  sol.  in  H20.    (Kliiss,  A.  246.  296.) 
9(NH4)2S2OG,  2ZnS2Oc+16MH20.     Easily 

sol  inH20.    (Kluss.) 

Ammonium  dithionate  chloride,  (NH4)2S206, 

NH4C1. 

Sol.  in  H20.  (Fock  and  Kluss,  B.  24. 
3017.) 

Barium  dithionate,  BaS2O6+2E20. 

Not  efflorescent.  Sol.  in  7.17  pts.  H20  at 
8°,  4.04  pis.  at  18°,  and  1.1  pts.  H20  at  100°. 

Insol.  in  alcohol.     (Gay-Lussac,  Heeren.) 

Sol.  in  0.994  pt.  H20  at  102°,  the  boiling- 
point  of  the  sat.  solution.  (Baker,  Bull. 
Soc.  (2)  44.  166.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+4H2O.   Very  efflorescent.   (Heeren.) 

Barium  magnesium  dithionate,  BaMg(S2Oe)2 

-HH2O. 
Sol  in  H20.    (Schiff,  A.  118.  97.) 

Barium  rubidium  dithionate,  BaRb4(S206)3 

+H20. 

Sol  in  H20.  Solubility  is  diminished  by 
presence  of  excess  of  Rb2S04,  but  increased  by 
BaS206.  (Bodlander,  Chem.  Ztg.  14.  1140.) 

Barium  sodium  dithionate,  BaNa4(S2O6)3-h 
4H2O. 

Sol.  in  H2O  .  Decomp.  by  recrystallisation. 
(Kraut,  A.  118.  95.) 

-f6H20.    (Schiff.) 

Barium  dithionate  chloride,  BaS206,  BaCl2+ 

4H20. 
(Fock  and  Kluss,  B.  23.  3001.) 

Bismuth    dithionate,   basic,    Bi208,    S205-f- 

•    +5H20. 

Efflorescent.  Insol.  in  H2O,  but  decomp. 
thereby  into  the  following  salt.  Easily  sol. 
in  dil.  acids,  especially  HCl+Aq.  (Kluss,  A. 
246. 183.) 

4Bi208j  3S206-r-5H20.  Insol.  in  H20.  Sol. 
in  dil.  acids.  (Kluss.) 


DITHIONATE,  MAXGANOUS 
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Cadmium  dithionate. 

Deliquescent  in  moist  air:  very  sol.  in  H2O 
(Heeren,  Pogg.  7.  183.) 

Cadmium     dithionate     ammonia,     CdS2Oe, 
4NH8. 

Decomp.  by  alcohol;  sol.  in  NH4OH-f-Aq, 
but  decomp  on  heating.  (Rammelsberg, 
Pogg.  58.  298.) 

Caesium  dithionate,  Cs2S206. 

Easily  sol.  in  H20.  (Chabrie,  C.  R.  1901, 
133.  297.) 

Calcium  dithionate,  CaS2Oe-f4H20. 

Sol.  in  2.46  pts.  H20  at  19°;  0.8  pt.  at  100.° 
Insol.  in  alcohol.  (Heeren,  Pogg.  7. 178.) 

Insol.  in  acetone.  (Naumann.  B.  1904, 
37,  4329.) 

Cerous    dithionate,    Ce2(S206)8-I-24H2O. 
Very  sol.  in  H20.    (Jolin.) 
+3,  and  5H2O.    (Wyrouboff.) 

Chromic  dithionate,  Cr2(S206)3+18H2O. 

Sol.  in  H20  and  alcohol.  (Kluss,  A.  246. 
189.) 

3Cr208,  4S206+24H2O.  Easily  sol.  in  H20 
or  alcohol.  Insol.  in  ether.  (Kluss.) 

Cobaltous  dithionate,   CoS206+'6H20. 

Not  deliquescent.  Very  sol.  in  H2O. 
(Heeren.) 

+8H20.  Sol.  in  0.49  pt,  H20  at  19°.  Sol. 
in  absolute  alcohol.  (Kluss,  A.  246.  203.) 

Cupric  dithionate  basic,  4CuO,  S205+4H20. 

Very  si.  sol.  in  H20.  (Heeren,  Pogg.  7. 
18.) 

Insol.  in  H20;  easily  sol.  in  dil.  acids. 
(Kluss,  A.  246.  208.) 

-f  3H2O.  Insol.  in  H20  and  NaC2H802+ 
Aq;  sol.  in  traces  in  cone.  CuS2Oe-fAq, 
Easily  sol.  in  dil.  acids,  even  HC2H302,  or 
H2S206+Aq.  (Kluss.) 

Cupric  dithionate,  CuS206+4H20. 

Not  efflorescent.  Very  sol.  in  H20.  Insol. 
in  alcohol.  (Heeren.) 

+5H20.  (Efflorescent.  Sol.  in  0.64  pt. 
H20  at  18.5.°  (Kluss,  A.  246.  204.) 

Cupric  dithionate  ammonia,  CuS206,  4NH3. 

Difficultly  sol.  in  cold  H20,  moderately  sol. 
in  H20  at  40°.  Decomp.  by  much  H2O  or  by 
heating  the  solution  above  60°.  Decomp.  by 
HCl+Aq.  (Heeren.) 

Can  be  recryst.  from  NH4OH+Aq. 

Sol.  in  liquid  NH8.  (Horn,  Am.  Ch.  J. 
1908,  39.  213.) 

CuS2p6,  9NH8.  Decomp.  at  ord.  temp, 
in  the  air. 

Insol.  in  liquid  NH3.  (Horn,  Am.  Ch.  J. 
1908,  39.  213.) 


Didymium    dithionate,    Di2(S206)3+24H2O. 
Extremely  sol.  in  H20.    (Cleve.) 

Erbium    dithionate,    Er2(S2Oc)3-|-lSH20. 

Very  sol.  in  H2O  or  alcohol;  insol.  in  ether. 
(Hoglund.) 

Glucinum  dithonate,  basic,  5G10,  2S->05  + 

14H2O. 

Easily  sol.  in  H20  and  absolute  alcohoL 
(Kluss,  A.  246.  196.) 

Iron  (ferrous)  dithionate,  FeS20<j-f-5H2O. 

Very  sol.  in  H20.  Insol.  in  alcohol.  De- 
comp, in  aqueous  solution  into  FeSO*  by 
boiling.  (Heeren,  Pogg.  7*  181.) 

+7H20.  Sol.  in  0.59  pt.  H20  at  18.5°. 
(Kluss,  A.  246.  198.) 

Iron  (ferric)  dithionate,  basic,  8Fe203,  S205+ 

20H2O 
Insol.  in  H20  or  alcohol.    Very  si.  sol.  in 

H2S206+Aq;   easily   sol.   in   HCl+Aq. 

(Heeren.) 

Contains  14H20.     (Kluss,  A.  246.  200.) 
3Fe2O8,    S2O6+8H2O.      Insol.    in    H2O. 

Easily  sol.  in  acids.    (Kluss,  A.  246. 201 .). 

Lanthanum   dithionate,    La2(S2Oc)8+16H20> 

and24H20. 
Sol.  in  H2O.    (Cleve.) 

Lead  dithionate,  basic,  2PbO,  S206-f2H2O. 

Very  difficultly  sol.  in  H20.  (Heeren, 
Pogg  7.  171.) 

lOPbO,  S206+2H20.  SI.  sol.  in  H2O. 
(Heeren.) 

Lead  dithionate,  PbS206H-4H20. 

Easily  sol.  in  H20.    (Heern.) 

Sol.  in  0.869  pt.  H20  at  20.5°.  (Baker, 
C.  N.  36.  203.) 

Lead    strontium    dithionate,    (Pb,Sr)S206-f- 
4H20. 
(Rammelsberg.) 

Lithium  dithionate,  Li2S206+2H20. 

SI.  deliquescent,  and  easily  sol.  in  H2O. 
Insol.  in  alcohol.  (RammelsDerg.) 

Magnesium  dithionate,  MgS2O6-f6H20. 

Sol  in  0.85  pt.  H20  at  13°.  Solution  can 
be  boiled  without  decomp.  (Heeren,  Pogg. 
7. 179.) 

Sol.  in  0.692  pt.  H20  at  17°.  (Baker,  C.  N. 
36.  203.) 

Manganous  dithionate,  MnS206+3H20. 
Sol.  in  H2O.   (Kraut,  A.  118. 98.) 
+6H20.  Efflorescent.  Sol.inH20.   (Mar- 

ignac,  J.  B.  1855. 380.) 
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Mercurous  dithionate,  IfeS/X.  |  Sodium  dithionate,  Na2S20,,+2H20. 

&ol    in  cold,  decomp    by  hot  H2O.      i     Sol.  in  2.1  pts  H20  at  16°,  and  in  1.1  pts. 

boiling  HoO.    Insol.  in  alcohol. 


Fuming   HCl+Aq   precipitates    the    salt 
Mercuric    dithionate,   basic,    oKgO,    2riaO3.   lrom  aqueous  solution.     (Heeren,  Pogg.  7. 

81  sol.  in  rold,  docoinp  by  hot  IE/). 
Easily  sol  in  HXO3H-Aq  ilfammelsbcrg, 
Pogaf  59.  472 ) 


Mercuric    dithionate,    HgS2OM-rtiHi>O. 

Decomp.  bv  HaO  or  on  standing.    (  Kluss, 
A.  246  " 


omp.  bv  Ha 
.  210.)  " 


Nickel  dithionate,  XiSaOt-rt>H2O. 

Sol.  in  H2O.    (Topsbe.) 

Sol  in  0,897  pt.  H2O  at  12°.    i  Baker,  C.  N. 
36.  203J 


+OH.O.     (Kraut,  A.  117.  97) 

Strontium  dithionate,  SrS20<,+4H2O. 

Sol.  in  4.5  pts.  H20  at  16°,  1.5  pts.  boiling 
HjO.  Insol.  in  alcohol  (Heeren,  Pogg.  7. 
177.) 

Thallous  dithionate,  T12S206. 

Very  easil3T  sol.  in  H2O.     (Werther.) 


Thallous     dithionate     sulphate,     3T12S206, 
!         Tl2SOi. 

Nickel  dithionate  ammonia,  XiS  A,  GXH8.  |  _  SoJ-   in   H2°-     (WyroubofT,   Ann.   Phys. 
Can  be  recryst.  from  warm  XH4OH+Aq.   BelbL  B*  802^ 

Decomp.  by  H2O.     I  Raminelsberg,  Pogg. :          .  .  ^__ 

68.295}  |  Thorium  dithionate,  Th(S206)2-f4H20  (?). 

!     Very  unstable.    (Kluss,  A.  246.  188.) 
Nickel  dithionate  hydrazine,  XiS^O  , 

3X2Hi  '  Tin  (stannous)  dithionate,  SnSaOe. 

Unstable.  '     Kno\vn  only  in  solution. 

Sol.  m;NH4OH-f  Aq.    iFrauzen,  Z  ariurg        sSnO,  S2O5+9H2O.    Insol.  in  H20.    Sol 
1(JOS,  60. 207  J  I  in  dil.  acids,  even  dithionic  acid+Aq.   (Kluss, 

A.  246.  1S6.> 


Potassium  dithionate,  K2S2(X. 

Xot  deliquescent     Sol  in  16.5  pts  H20  at 

16°,  and  l.oS  pts  at  100C.    Insol  in  alcohol. 

t  Heeren.) 

Sol.  in  2.65  pts.  HoO  at  16°.     (Dumas  ) 
Sol.  in  16.5  pts.  H2O  at  10°;  in  1.5S  pts. 

boiling  Hi.0. 

^  Insol.  in  alcohol.    (Heeren,  Pogg.  1826,  7. 


Praseodymium 
12H20. 


dithionate,       Prj(Sa(X)a4- 


Deliquescent;    verv   sol.   in    H^O.      (von 
Schule,  Z.  anorg  1898,  18.  361.) 

Rubidium  dithionate,  Rb2S2(X 
Sol.  in  H20.    (Topsbe  and  Christiansen.) 

Ruthenium  dithionate,  RuS206. 

Ppt.  from  aq.  sol,  by  alcohol.     (Antony. 
Gazz.  ch.  it.  1898,  28.  139-142.) 

Silver  dithionate,  Ag2S208+2H20. 

Sol.  in  2  pts.  HiO  at  16°.   Sol.inNH4OH+ 
Aq.    (Heeren,  Pogg.  7.  191.) 

Silver  sodium  dithionate,  AgS206,  NaaSsOe 

-f4H20. 
Sol.  in  H20.    (Kraut,  A.  118.  96.) 

Silver  dithionate  ammonia,  Ag2S206,  4NH8. 

Sol.  in  H20  without  decomp.    (Rammels- 
berg,  Pogg.  58.  298.) 


Uranous  dithionate,  6UO2,  S205+10H20. 

Insol.  in  H20;  sol.  in  warm  HCl-j-Aq. 
(Kluss,  A.  246. 191.) 

7U02,  S206+8H2O.    As  above. 

8UO2,  S205+21H20.    As  above. 

Divanadyl  dithionate,  (V02)2S2Ofl. 
Sol.  in  H2O.    (Bevan,  C.  N.  38.  294.) 

Yttrium  dithionate,  Y2(S206)s+18H20. 

Xot  deliquescent.  Easily  sol.  in  H20,  but 
difficultly  sol.  in  alcohol.  InsoL  in  ether. 
(Cleve,  Bull.  Soc.  (2)  21.  344 ) 

Zinc  dithionate,  ZnS200+6H2O. 

Very  sol.  in  H20;  decomp.  on  boiling. 
(Heeren,  Pogg.  7.  183.) 

Zinc  dithionate  ammonia,  ZnSsOf,  4NH3. 

Decomp.  with  H20;  sol.  in  warm,  less  sol, 
in  cold  NH4OH-f-Aq.  (Eammelsberg,  Pogg. 
58.  297.) 

+H20.  Ppt.  (Ephraim,  B.  1915,  48. 
640.) 

Dysprosium,  Dy. 

(Lecoq  de  Boisbaudran,  C.  R.  102,  1005.) 

Dysprosium  chloride,  DyCl3+6H20, 

Deliquescent,  sol.  in  H20.  (Urbain,  C.  R  . 
1908,  146.  129.) 
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Europium. 

Europium  chloride,  EuCl2 

Sol.  in  H20.  Stable  in  very  dil.  aqueous 
solution,  but  decomp.  when  the  solution  is 
concentrated  at  100°.  (Urbam,  C.  R.  1911. 
153.  1157.) 

Erbium,  Er. 

Decomposes  H20.    (Hoglund.) 

The  so-called  element  •' erbium1'  can  be 
further  decomp.  into  simple  substances. 
(Kruss,  Z.  anorg  3.  353.) 

Erbium  bromide,  ErBrs-j-9H2O. 
Very  deliquescent. 

Erbium  chloride,  ErCl3+6H20. 

Deliquescent.  Sol.  in  H20  and  alcohol. 
(Hoglund ) 

Erbium  mercuric  chloride,  ErCls,  5HgCl2-{- 
zH2O. 

Deliquescent.    (Cleve.) 

Erbium  fluoride,  ErF3. 

Insol.  in  H20.  Verv  si.  sol.  in  HF-f  Aq. 
(Hoglund,  Bull.  Soc.  (2)  18.  193.) 

Erbium  hydroxide,  Er20(OH)4. 

Insol.  in  KOH,  or  NaOH+Aq. 

Easily  sol.  in  acids  Decomp.  ammonium 
salts  by  boiling  therewith. 

Erbium  iodide,  ErI3. 

Very  deliquescent.  Very  sol.  in  H20  and 
alcohol.  Insol.  in  ether.  (Hoglund.) 

Erbium  ozide,  Er203. 

Difficultly  but  completely  sol.  in  warm 
HN03,  H2SO4,  or  HCl+Aq.  Decomp.  NH4 
salts  by  boiling  therewith. 

Erbium  peroxide,  Er20s. 

Precipitate.  (Cleve,  Bull.  Soc.  (2)  43. 
53.) 

Erbium  sulphide. 

Decomp.  in  moist  air  and  with  acids. 

Erythrochrominm  bromide, 
HOCr2(NH3)ioBr6+H20. 
Very  easily  sol.  in  H20.    Insol.  in  HBr+ 
Aq.     Sol.  in  NH4OH+Aq.     (Jorgensen,  J. 
pr.  (2)  25.  398.) 

bromide,  basic,  HOCr2(NH8)io(OE)Br4 

+H20. 
Very  sol.  in  H20.    (JSrgensen.) 

chloroiodide,  HOCr2(NH8)ioClI4+H2O. 

Sol.  in  H20  and  in  alcohol.    (Jorgensen.) 


I  Erythroctromium  chloroplatinate, 


Nearly  msol.  in  H20.    f Jorgensen.) 

dithionate,  basic, 

HOCr->fNH3)io(S2Of,)2fOH)+2H20. 
Insol.  in  HuO      Easily  sol    in  very  thl. 
I  HNO3,  HBr,  HCl+Aq.    Sol.  in  cone.  NHiCl 
'  +Aq      (Jorgensen  ) 


•nitrate, 


Easily  sol  in  H20.  Insol.  in  dil.  HN08+ 
Aq.  Sol  m  cone  HNOs  with  decomp.  Verv 
sol  in  dil.  NH4OH+Aq.  Insol.  in  alcohol 
C  Jorgensen.) 


nitrate,  basic,  HOCr2(NH3)io(N03)4OH 


Sol  m  cold  HaO.    (Jbrgensen  ) 


sulphate, 


Nearly  msol.  in  H2O.    (Jorgensen.) 

Tetraf  erriamrn  onium,  Fe2N. 
See  Iron  nitride. 

Ferric  acid. 

Barium  ferrate,  BaFeOi+H20. 

Ppt  Can  be  boiled  for  some  time  with  H20 
without  decomp.  Decomp.  by  mineral  acids. 
Sol.  m  dil.  acetic  acid.  (Fremy,  A.  ch.  (3) 
12.  373  ) 

Insol.  m  H20,  not  readily  acted  upon  by 
acids  when  dry.  (Rosen,  J.  Am.  Chem. 
Soc.  1895,  17.  766  ) 

Ppt.  Easily  decomp.  by  acids.  (Moeser, 
Arch.  Pharm.  1895,  233.  526.) 

Insol.  in  acetone  (Naumann,  B.  1904,  37. 
4329.) 

Calcium  ferrate,  CaFa04. 

Sol  in  H2O.  (Resell,  J.  Am.  Chem.  Soc. 
1895,  17.  760-69.) 

Potassium  ferrate,  K2Fe04. 

Very  deliquescent.  Easily  sol.  in  cold  H20 
with  evolution  of  much  heat.  Decomp.  by 
standing  or  warming.  Decomp.  by  acids  or 
alkalies.  (Fremy,  A.  ch.  (3)  12.  369,) 

Sol.  in  H2O;  insol.  in  alcohol.  (Moeser, 
Arch.  Pharm.  1895,  233.  524.) 

Quickly  decomp.  by  potassium  tartrate  or 
racemate,  sugar,  or  albumen  without  separa- 
tion of  FeaOtjHo,  by  alcohol  with  separation 
of  FejjOoHe.  Potassium  oxalate,  acetate, 
formate,  and  benzoafce,  also  citrate  decomp. 
much  more  slowly.  Insol.  in  cone.  KOH+ 
Aq.  (Wackenroder,  A.  33.  41.) 

Sodium  ferrate,  Na2FeO4. 

Sol.  in  H20  and  in  cone.  NaOH+Aq. 
(Fremy,  1.  c,) 
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Strontium  ferrate,  SrFeO4, 

SI.  sol.  in  H20  by  which  it  is  decomp. 

Decomp.  by  acids. 

Sol.  in  aqueous  solutions  of  Na  aud  K  salts 
with  partial  decomp. 

Insol.  in  sat.  SrBr2-{-Aq.,  alcohol  and  ether. 
(Eidmann,  B.  1903,  36, 2290.) 

Ferricomolybdic  acid. 

Ammonium     ferricomolybdate,     3(NH4)jO, 


Fe208,  12MoOs-f  19: 
Ppfc.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
697.) 

Ferricyauhydric  acid, 

(or   HeFe2(CN)12). 


Easily  sol.  in  H20  or  alcohol.  Solution 
decomposes  slowly  by  standing,  more  rapidly 
by  heating.  Insol.  in  ether. 

Ferricyanides. 

The  alkali,  and  alkaline-earth  ferricyanides 
are  sol.  in  H20;  the  others  are  insol.  The 
ferricyanides  of  metals,  the  oxides  of  which 
are  sol.  in  NH4OH,  or  KOH-j-Aq,  are  them- 
selves sol.  in  those  reagents. 

Ammonium  ferricyanide,   (NH4)*Fe(CN)6-f 

3H20. 

Permanent.  Readily  sol.  in  H20  (and 
alcohol?). 

Ammonium  ferrous  ferricyanide, 

NH4FeFe(CN)0+lMH2O. 
Sol.  in  H20  and  not  pptd.  by  alcohol  from 
aqueous  solution.    More  stable  than  the  cor- 
responding K  salt. 

Ammonium  lead  ferricyanide, 


Ammonium  potassium  ferricyanide, 

(NH4)2KFe(CN)6. 

Sol.  in  H20.  (SchaUer,  Bull.  Soc.  (2)  1. 
275.) 

Barium    ferricyanide,    Ba8[Fe(CN)6]2-f 
20H20. 

Easily  sol.  in  H20:  insol.  in  alcohol. 
(Schuler,W.A.B.77.692.) 

Barium  potassium  ferricyanide,  BaKFe(CN)6 
+3H20. 

Permanent.  Easily  sol.  in  H20,  less  in 
alcohol. 

Barium  ferricyanide  bromide,  Bas[Fe(CN)«]>, 

2BaBr24-20H20. 

Easily  sol.  in  H20.  Boiling  alcohol  does 
not  dissolve  out  BaBra,  (Rammelsberg,  J. 
pr.  (2)  39.  463.) 


Bismuth  ferricyanide, 

Insol.  in  H20,  but  decomp.  by  boiling 
therewith.  (Muir,  Chem.  Soc,  32.  40  ) 

Cadmium  ferricyanide  ammonia, 
Cd8[Fe(CN)6]2,  6NH3+3H20. 

Effloresces  to  form  — 

Cd3[Fe(CN)]2,  4NH3-h2H20.  Insol.  in 
H20.  (Wyrouboff,  A.  he.  (5)  10.  413.) 

Calcium     ferricyanide,     Ca8[Fe(CN)6]2+10, 

or  12H20. 
Dehquescent.   Sol.  in  H2O  and  dil.  alcohol. 

Calcium  potassium  ferricyanide, 

CaKFefCN)^ 
Sol.  in  H20. 

Cerous  ferricyanide,  CeFe(CN)6+4H20. 
Sol.  in  H20;  easily  decomp.    (Jolin.) 

Chromic  ferricyanide  (?). 
Ppt. 

Cobaltous  ferricyanide,  Co3[Fe(CN)6]2. 

Insol.  in  H20  and  HCl-f-Aq.  SoL  in 
NH4OH+Aq. 

Cobaltous  ferricyanide  ammonia, 
Co3[Fe(CN)6]2,  4NH8-f  6H20. 

Cobaltic  ferricyanide  ammonia. 

See  Lnteo,-  purpureo,-  etc.  cobaltic  ferri- 
cyanide. 

Cuprous  ferricyanide,  (Cu2)8[Fe(CN)6]2. 

Sol  in  NH4OH+Aq;  insol.  in  NH4  salts+ 
Aq.  (Wittstein.) 

Cupric  ferricyanide,  Cu8[Fe(CN)6]2. 

Insol.  in  H2O  or  NH4  salts  +Aq.  Sol.  in 
NH4OH,  and  (NH4)2C08+Aq.  (Wittstein  ) 

Insol.  in  HCl+Aq. 

Iron  (ferrous)  ferricyanide,  Fes[Fe(CN)c]2+ 

rcH20. 

(TurnbulVs  blue.}  Properties  as  f^cric 
ferrocyanide  (Prussian  blue),  with  which  it  is 
perhaps  identical.  (Gintl,  Z.  anal.  21.  110.) 

Iron  (ferrosoferric)  ferricyanide, 
Fei8(CN)  w  =FeIiIFeIi[Fe(CN)6]6. 

(Prussian  green.}  Insol.  in  H20  or  cone. 
HCl+Aq,  but  slowly  decomp.  by  boiling 
therewith, 

Fe8(CN)8-f-4H2p  =EeIiFer?[Fe(CN')f]4+ 
12S20.     Properties  as  above.     (Reynolds, 
Chem.  Soc.  64.  767.) 

Iron  (ferrous)  potassium  ferricyanide, 


J  or3H20. 

(Soluble  Prussian  blue.}    Sol.  in  H2O,  but 
insol.  in  salts  +Aq  or  alcohol 
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Salt  of  the  same  composition,  called  "Wil- 
liamson's blue,"  is  insol.  in  H2O. 

Lead    ferricyanide,     basic,    Pb3[Fe(CN)e]2, 

3Pb02H2+llH20. 
(Schuler.) 

Lead   ferricyanide,    Pb3[Fe(CN)6]2+16H20. 

SI.  sol.  in  H20;  more  sol.  in  hot,  than  cold 
H20,  but  decomp.  on  boiling.  (GmeUn.) 

-j-4H20.  Easily  sol.  in  H20;  si.  sol  in 
alcohol.  (Schuler,  W.  A.  B.  77.  692.) 

Lead  potassium  ferricyanide,  PbKFe(CN> 
+3H20. 

Sol.  in  4.75  pts.  H2O  at  16°,  and  the  solur 
tion  decomp.  on  standing.  (Schuler.) 

-hlJ^H20.  Efflorescent.  Much  more  sol, 
in  H20  than  the  Pb  salt.  Insol.  in  alcohol. 
(Wyrouboff.) 

Lead    ferricyanide    nitrate,    Pb3[Fe(CN)rJ2, 

Pb(N08)2+12H20. 

Sol.  in  13.31  pts.  H20  at  16°.    (Schuler.) 
+11H20.    (Joannis,  A.  ch.  (5)  26.  528.) 

Magnesium  ferricyanide,   Mg3[Fe(CN)6]2. 
Sol  in  H20. 

Magnesium  potassium  ferricyanide, 

MgKFe(CN)6. 
(Reindel,  J.  pr.  103.  166.) 

Manganous  ferricyanide,  Mn8[Fe(CN)6]2. 

Insol.  in  H20,  acids,  NH4OH,  or  NH4  salts 
+Aq. 

Mercurous  ferricyanide,  Hg8Fe(CN)6. 

Ppt.  (Fernekes,  J.  Am.  Chem.  Soc.  1906, 
28.  604.) 

Mercuric  ferricyanide,  Kg8[Fe(CN)6]2. 

Very  sol.  in  H2O .  Solution  quickly  decomp . 
(Fernekes,  J.  Am.  Chem.  Soc.  1906,  28.  603.) 

Nickel  ferricyanide  ammonia,  Ni8[Fe(CN)6]2, 

4NH8+H20. 

Sol.  in  NE4OE+Aq.  (Reynoso,  A.  ch.(3) 
30. 254.) 

Nickel  ferricyanide,  Ni3[Fe(CN)6]2(?).  . 
Ppt.    Insol.  in  HCl+Aq. 

Potassium    ferricyanide,    K8Fe(CN)6,     (or 

K6Fea(CN)12). 
Permanent.   Easily  sol.  in  F20. 

100  pts..H20  dissolve  pts.  KjJBXCNJe  at  t°. 


Pts. 
salt 


t° 


Pts. 
salt 


Pts. 
salt 


100  pts.  H2O  at  13°  dissolve  38  pts  ,  and  the 
solution  has  sp.  gr.  =  1.1630.  (Schiff,  A.  113. 
350.) 

1  1  sat  solution  in  H^O  at  2o°  contains 
385.5  g.  KsFerCN"),  ( Grube,  Z.  Electroehem. 
1914,  20.  342  ) 

Sp.  gr.  of  K3Fe(CN)6-f  Aq  at  13°. 


salt 

Sp   gr. 

^ 

salt 

Sp  gr 

salt 

Sp  gr. 

1 

1.0051 

11 

1  0595 

21 

1  1202 

2 

1.0103 

12 

1  0653 

22 

1  1266 

3 

1  0155 

13 

1  0712 

23 

1  1331 

4 

1  0208 

14 

1  0771 

24 

1.1396 

5 

1  0261 

15 

1.0831 

25 

1.1462 

6 

1.0315 

16 

1.0891 

26 

1  1529 

7 

1.0370 

17 

1.0952 

27 

1.1596 

8 

1  0426 

18 

1.1014 

28 

1.1664 

9 

1  0482 

19 

1.1076 

29 

1.1732 

10 

1.0538 

20 

1  1039 

30 

1.1802 

(Schiff.) 
Sp.  gr.  of  K8Fe(CN)64-Aq  at  25°. 


Concentration  of  K3Fe(CN)6 
+Aq 

Sp  gr 

1  —  normal 

l/r-      " 

l/4 

l/8-         " 

1.0574 
1.0289 
1.0143 
1.0092 

(Wagner,   Z.  phys.   Ch.   1890,   5.  37.) 

Sat.  KsFefCNJs+Aq  boils  at  104.4°. 
(Wallace.) 

1  1.  sat.  solution  at  25°  of  K3Fe(CN)6-i- 
K4Fe(CN)6  contains  338.1  g  K3Fe(CN)6  and 
79.02  g.  KJFeCCNh.  (Grube) 

Solubility  of  KjFe'CNjB+KJFefCNJe  £n 
KOH+Aq  at  25°. 


KOH 

Normality 

g  perl 

K8Fe(CN)« 

K«Fe(CN)6 

0  4687 
0.9628 
1.949 

309 
275  3 
200  8 

66  64 

55  19 
35  95 

(Grube.) 
Solubility  in  KOH+Aq  at  25°. 


KOH  Normality 


0  4687 

0  9628 
1.949 


g.  K3Fe(CN)6  per  i. 


342  7 
302  3 
215  1 


4.4 
10 


33.0 
36  6 


15.6 
37.8 


40  8 
58.8 


100 
104.4 


77.5 
82  6 


(Wallace,  Chem.  Soc.  7.  80.) 


(Grube,  Z.  Electrochem,  1914,  20.  342.) 

Insol.  in  liquid  NH8.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 
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Insul  in  absolute  alcohol,  and  only  si.  sol. 
in  clil.  alcohol. 

Sol.  in  acetone.  'Xaumann,  B.  1004,  37. 
4328.; 

Insol  in  methyl  acetate  CNaumami,  B. 
1901),  42.  13700):  ethyl  afotate  (Xaumann, 
B  11HO,  43.  :JU  i 

Insol.  in  benzonitnle.  (Xaumann,  B. 
1914,  47.  1370  ) 

Potassium   sodium   ferricyanide, 


Sol.  in  H20. 

KoXaFetCX)*.    Sol.  in  H30. 
K3Xa3[Fe(CN;(J2.   Sol.  in  H20. 


Potassium  ferricyanide  iodide, 

ja. 

Very  unstable. 

Silver  ferricyanide,  AgsFefCNJc 

1  1.  H«O  dissolves  O.OOOGG  g.  AgcFe(CX),, 
at  20°.  fWhitby,  Z  anorg.  1910,  67.  108.) 

Sol.  in  XHiOH,  and  hot  {XH4)2C03-f-Aq, 
but  msol.  m  XHt  palts+Aq. 

Insol.  in  HgiNOj)8-f  Aq.  (\Yackenroder, 
A.  41.  317.) 

Silver  ferricyanide  ammonia,  2Ag,>FefCX)<,, 


Insol.  in  H«O.  Sol.  in  XH4OH+Aq. 
(Gintl.) 

2Ag3Fe(CX),(,  5XH3.  (Carlo,  Gazz.  ch. 
it.  1910,  40.  (2)  477) 

Sodium  ferricyanide,  Xa3Fe(CX)(,-fH2O 

Deliquescent    Sol.  in  5  3  pts  cold,  and  1.5 
pts.  boiling  HoO.    Insol  in  alcohol,  but  not 
pptd.  thereby  from  aqueous  solution 
(Bette.) 

Ferrinitrososulphydric  acid. 
See  FejTO/jeptanitrososulphydric  acid. 

Ferrocyanhydric  acid,  H4Fe(CX)6- 

Sol.  in  H20  and  alcohol. 

100  pts.  H20  dissolve  15  pts.  acid  at  14°. 
(Joannis,A.ch.(5)26.514.)  .  ' 

Insol.  in  ether,  and  much  less  sol.  in  ether- 
alcohol  than  in  alcohol.  Insol.  in  cone. 
HCl+Aq. 

Ferrocyanides. 

The  ferrocyanides  of  the  alkali  and  alka- 
Ime^earth  metals  are  sol.  in  H20;  the  others 
are  insol.,  but  sol.  in  alkalies  -f-Aq  in  case  the 
base  is  sol.  therein 

Aluminum  ferrocyanide,  Al4[Fe(CN)s]3-f 
17H20. 

SI.  sol.  in  HaO. 

SI.  sol.  m  HCl+Aq  with  partial  decomp. 
(Wyrouboff,  A.  ch.  (5)  8.  446.) 


Ammonium  ferrocyanide,  cNH4)4Fe(CN)6  + 

3H20. 
Very  sol.  in  H2O;  insol.  in  alcohol. 

-j-H20.    (Berzehus.) 

Ammonium  cadmium  ferrocyanide  ammonia, 

(NH4)8Cd3[FelCN)elj,  2NH3+H2O. 
Sol.  in  H20.    (Wj-roubofF,  A.  ch,  (5)  10. 
413.) 

Ammonium  calcium  ferrocyanide, 
(NH4)2CaPe(CX)0. 

SI.  sol  m  H20.  (Kunheun  and  Zimmer- 
man, Dmgl.  252.  478.) 

100  g  sat  solution  in  H20  contain  0  258 
g  at  10°  (Brown,  J.  phys  Ch.  1898,  2.  51  ) 

Ammonium  cuprous  ferro  cyanide, 
(NH4)2Cu2Fe(CN)6. 

Insol.  in  H2O  and  alcohol. 

Decomp.  m  the  air.  (Messner,  Z.  anorg. 
1S95,  8.  382.) 

Ammonium  cupric  ferrocyanide, 

(NH4)2CuFe(CX)a. 

Ppt. 

H-sHoO  Very  unstable  Insol.  m  H20; 
decomp.  by  boiling  ILO.  ( Messner,  Z.  anorg 
1895,  8.  384 ) 

Ammonium  lithium  ferrocyanide, 

(NH4)2Li2Fe(CN)c-i-3H20 
Sol.  in  H20.     (Wyrouboff,  A.  ch.  (4)  21. 
270) 

Ammonium  magnesium  ferrocyanide, 

<NH4)jMgFe(CN)a. 

1  1  sat  solution  at  17°  contains  2.4S  g. 
(XH4)oMgFefCN)6  (Robinson,  Chem.  Soc. 
1909,  95.  1353.) 

Ammonium  manganous  ferrocyanide, 

(XH4)jMnFe(CN)6. 
Ppt.    (Blum,  Z.  anal,  30.  284.) 

Ammonium   potassium  ferrocyanide, 
NH4K3Fe(CN)64-3HaO. 

Easily  sol.  in  cold,  more  easily  in  hot  H20. 
Insol.  in  alcohol. 

(NH4)2K2Fe(CN)0-f3H20.     Sol.  in  H20. 

Ammonium  potassium  ferrocyanide  ammo- 
nium    chloride,    CNH4)3KFe(CN)6, 
2XH4C1 
Sol  in  H30.    (fitard,  J.  pr.  (2)  31.  430.) 

Ammonium  ferrocyanide  bromide, 

(NH4)4Fe(CN)6,  2NH4Br. 
Permanent.    Very  sol.  in  H20. 

Ammonium  ferrocyanide  chloride, 

(XH4)4Fe(CN)c,  2NH4C1+3H20. 
Permanent.    Very  sol.  in  H20,  but  less  so 
than    NH4C1.      (Bunsen.) 
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Antimony   ferrocyanide,   Sb4[Fe(CN)6]3+ 
25H2O. 

Ppt.    (Atterberg.) 

Barium  ferrocyanide,  Ba2Fe(CN)6+6H20. 

Permanent.    SI.  sol.  in  H20. 

Sol.  in  584  pts.  cold,  and  116  pts.  boiling 
H20  (Duflos,  1832);  sol.  in  1800  pts.  cold 
H20  (Porrett,  18U);  sol.  in  1920  pts.  cold, 
and  about  100  pts.  boiling  H2O  (Thomson): 
sol.  in  2000  pts  cold,  and  100  pts.  boiling 
H20.  (Tire's  Diet.) 

Sol.  in  1000  pts.  H20  at  15°,  and  100  pts.  at 
75°.  (Wyrouboff,  A  ch.  (4)  16.  292.) 

Sol.  in  HN03,  HC1,  or  cone.  H2S04+Aq. 

Barium  cupric  ferrocyanide,  BaCuFe(CN)6. 

Insol.  in  H2O.  (Messner,  Z.  anorg.  1895. 
8.  389 ) 

Barium  potassium  ferrocyanide, 
BaK2Fe(CN)6+3H20. 

Sol.  in  38  pts.  cold,  and  9.5  pts.  boiling  H20 
(Duflos,  1832);  in  36.4  pts.  H2O  at  14s,  and 
11.9  pts.  at  b.-pt.  (Mosander.) 

N9t  more  sol.  in  NH4Cl+Aq  than  in  H20. 
Sol.  in  dil.,  insol.  in  cone.  HCl-hAq.  (Rose.) 

+5H20.  Sol.  in  300  pts.  H20  at  ord.  temp. 
(Wyrouboff.) 

Bismuth    ferrocyanide,    Bi2Fe(CN)6  + 

5H20  (?). 

SI  sol.  in  pure  H20.    (Wyrouboff.) 
Bi4[Fe(CN)6]6.    P*pt.     (Muir,  Chem.  Soc. 

31.  657.) 

Bismuth  potassium  ferrocyanide, 

BiKFe(CN)6+7H20,  or  4H20. 
Ppt. 

Cadmium  potassium  ferrocyanide, 

CdK2Fe(CN)6+H20. 
Insol.  in  H2O. 
Formula  given  by  Wyrouboff  is 

Cd6K6[Fe(CN)6]4+llH20(?). 

Calcium  ferrocyanide,  Ca2Fe(CN)6+12H20. 
Very  sol.  in  H20.  Sol,  in  0.66  pt.  H20  at 
90°  and  not  pptd.  by  cooling,  and  is  ap- 
parently less  sol.  in  warm  than  cold  H20. 
(Wyrouboff,  A.  ch.  (4)  16.  280.) 

Calcium  cuprous  ferrocyanide, 

CaCu2Fe(CN)6.     (Messner,    Z.    anorg. 
1894,  8.  387.) 

Calcium  cupric  ferrocyanide,  CaCuFe(CN)6. 

Insol.  in  H2O.  (Messner,  Z.  anorg.  1895 
8.  388.) 

Calcium  potassium  ferrocyanide,, 

CaK2Fe(CN)fl. 

SI.  sol.  in  H2O.  ,  (Kunheim  and  .Zimrner- 
man,  .Dingl.  ,252.  478.)>  . 


+3H20.  Sol.  in  795  pts.  H20  at  15°,  and 
145  pts.  at  b-pt.,  with  decomp.  in  the  latter 
case. 

Sol.  in  dil.,  insol.  in  cone.  HCl-f-Aq.  Sol. 
in  HN03  of  1.2  sp.  gr.  (Mosander.) 

Insol.  in  ISrH4Cl+Aq. 

Calcium  sodium  ferrocyanide, 
SoLinH20. 

Calcium  strontium  ferrocyanide. 

CaSrFe(CN)6+10H20. 
Efflorescent.     Sol.  in  about  3  pts.  H20. 
(Wyrouboff,  A.  ch.  (4)  21.  278.) 

Cerium    ferrocyanide,    Ce4[Fe(CN)6]s-i- 

30H20. 
Ppt.    (Wyrouboff.) 

Cerium  potassium  ferrocyanide, 

CeKFe(CN)c+3H20. 
Ppt.    (Jolin.) 
4-4H2O.    (Wyrouboff.) 

Chromic    ferrocyanide,    Cr2[Fe(CN)6]s-J- 

20H20. 
Ppt. 

Cobaltous   ferrocyanide,    Co2Fe(CN)6+ 
7H2O. 

Wholly  insol.  in  HjO. 

Sol.  in  H2S04  with  decomp.  Insol.  in 
HCl+Aq.  SI.  sol.  in  NH4OH-f-Aq.  Sol.  in 
(NH4)2C08+Aq.  Insol. in NH4Cl+Aq.  Sol. 
inKCN-fAq. 

Cobaltous  ferrocyanide  ammonia, 

Co2Fe(CN)6,  8NH3+10H20. 

Ppt.  Decomp.  on  standing.  (Curda,  Z. 
Ch.  1869.  369.) 

Co2Fe(CN)6,  12NE8+9H20.  As  above. 
(Curda.) 

Cobaltous  potassium  ferrocyanide, 
CoK2Fe(CN)6. 

Ppt.    (Wyrouboff.) 

Co6Ks[Fe(CN)a]4  (?).  Pjgt.  Insol.  only  in 
presence  of  an  excess  of  J£4Fe(CN)6.  (Wy- 
rouboff.) 

Columbium    potassium  ferrocyanide, 

Cbi6K[Fe(CN)6]2-f-67H20  (?). 

Sol.  inH20.    (Wyrouboff.) 

Cb12K2Fe(CN)6  +  39H20  (?).  Sol.  in 
H20.  (W.) 

(CbO)5K9[Fe(CN)6]6+10H20(?).  Ppt.  (At- 
terberg.) 

Cuprous  ferrocyanide,  Cu4Fe(CN)6. 

Insol.  in  H2O;  sol.  in  NH4OH+Aq;  insol. 
in  NH4Cl+Aq. 


338 


FERROCYANIDE,  CUPRIC,  BASIC 


Cupric  ferrocyanide,  basic,  CuFe(OH)4(CN)4. 
Ppt.  (Bong,  Bull.  Soc.  23. 231.) 

Cupric  feirocyanide,  Cu2Fe(CN)rJ+7H2O. 

Insol.  m  H20  or  acids.  Insol.  in  NH4 
salts +Aq.  Sol.  in  NH4OH-f  Aq.  Sol.  m 
(NH4)2C204H-Aq  and  in  KCN+Aq. 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898, 20.  827.) 

-f  10H20.  Sol.  in  excess  of  K4Fe(CN)«,+ 
Aq,  especially  if  hot.  (Wyrouboff,) 

Cupric   ferrocyanide   ammonia    (cupram- 
monium     ferrocyanide),     Cu2Fe(rCX)6, 
4NH8+E20. 

Insol.  in  H20  or  alcohol.   Sol.  in  NH4OH  -f- 
Aq.    (Bunsen.) 
Cu2Fe(CN)6,  8NH3+H20. 

Cuprous  magnesium  ferrocyanide, 
Cu2MgFe(CN)6. 

Very  unstable     Decomp   in  air. 

Insol.  in  H2O.  (Messner,  Z.  anorg.  1895, 
8.  385.) 

Cupric  magnesium  ferrocyanide, 

CuMgFe(CN)6. 

Insol.  in  H2O.  Decomp.  by  boiling  H20. 
Very  unstable.  (Messner,  Z.  anorg.  1895,  8. 
387.) 

Cuprous  potassium  ferrocyanide. 
Cu2K2Fe(CN)6. 

Insol.  in  HaO,  Decomp.  by  boiling  H20. 
Decomp.  by  acids.  Insol.  in  alcohol.  (Mess- 
ner, Z.  anorg.  1895,  8.  378.) 

-f  1^H20.  Insol.  in  H20,  alcohol,  or  ether. 
Decomp.  by  acids.  Sol,  in  KCN-f  Aq. 

K8Cu2Fe(CN)6H-4H20. 

•f5H20,    (Wonfor.) 

-f6E20.    (Wyrouboff.) 

Cupric  potassium  ferrocyanide,  K2CuFe(CN)fi 

+H20. 

Insol.  in  cold.  si.  decomp.  bv  boiling  HjO. 
K2Cu8[Fe(CN)8]2+12H20.    Ppt. 

Cuprous  sodium  ferrocyanide, 

Cu2Na2Fe(CN)6. 

Decomp.  by  boiling  H20;  insol.  in  alcohol; 
insol.  in  H20;  decomp.  by  acids.  (Messner, 
Z.  anorg.  1895,  8.  373.) 

Cupric  sodium  ferrocyanide, 

CuNasFe(CN)6. 

Insol.  in  cold  H20.  Decomp.  by  boiling 
H20.  (Moissan,  Z.  anorg.  1895,  8.  376.) 

Cupric    strontium    ferrocyanide, 

CuSrFe(CN)6. 

Insol.  in  H20.  (Messner,  Z.  anorg.  1895, 
8. 389.)  j 


Didymium  potassium  ferrocyanide, 

DiKFe(CN)6+4H20 
Ppt.    (Clcve.) 
-j-2H20.   (Wyrouboff.) 

Erbium  potassium  ferrocyanide,  ErKFe(CN)6 

-frH20. 
(Hoglund.) 

Gallium  ferrocyanide. 

Sol.  in  boiling  HC1  -j-  Aq.    (de  Boisbaudran, 
C.R.  99.526.) 

Glucinum  ferrocyanide,  Gl2Fe(CN)6,  4G102H2 


Sol.inH20.    (Atterberg.) 

Iron    (ferric)    ferrocyanide,    Fe7(CN)i8  = 

Fe4[Fe(CN)6]8+o:H20. 
(Prussian  blue.)  Insol.  in  H20,  alcohol, 
ether,  or  oils.  Decomp.  slowly  by  boiling 
EUO.  Insol.  m  dil.  mineral  acids  Sol.  in 
cone.  HCl+Aq,  and  cone  H2S04  without  de- 
comp. Sol.  in  H2C204  or  NH4  tartrate+Aq. 
Insol.  in  NH4OH-f-Aq.  Decomp.  by  NaOH, 
or  KOH+Aq.  Not  pptd.  in  presence  of  tar- 
trates  or  citrates. 

Iron  (ferrous)  potassium  ferrocyanide, 

FeK2Fe(CN)6. 
Insol.  in  H20.    Decomp.  on  air. 

Iron    (ferric)    potassium    ferrocyanide, 
FeKFe(CN)6. 


Is  probably  ferrous  potassium  ferricyanide 
aich  see. 


whi 


Iron   (ferric)   ferrocyanide   ammonia, 

Fe4[Fe(CN)6]3,  6NHS+9H20. 
Insol.  in  NH4  tartrate+Aq. 

Lanthanum  potassium  ferrocyanide, 

LaKFe(CN)6+4H20. 
Ppt. 

Lead  ferrocyanide,  Pb2Fe(CN)fl+3H20. 

Insol.   in   H2O,    acids,    or   NH4OH+Aq. 
(Wyrouboff,  A.  ch.  (5)  8.  480.) 

SI.  sol.  in  cone.  H2S04,  from  which  it  is 
pptd.  by  H2O.    (Berzselius.) 

Sol.  in  hot  NH4C1,  or  NH4  succinate+Aq; 
insol.  in  other  NH4  jsalts-j-Aq.    (Wittstein.) 

Insol.  in  NH4Cl+Aq.    (Brett.) 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 


Lithium  ferrocyanide, 
Deliquescent.    Very  sol.  in  H20. 


Lithium  potassium  ferrocyanide, 

Li2K2Fe(CN)6+3H20. 
Very  sol.  in  H20.    Sol.  in  1.5  pts.  H20  at 
ord.  temp.    (Wyrouboff,  A.  ch.  (4)  21.  274.) 
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Magnesium   ferrocyanide,    Mg2Fe(CN)6+ 
6H2O. 

Sol.  in  3  pts.  cold  H2O.  (Bette,  A.  22. 
148.) 

Magnesium  potassium  ferrocyanide, 
MgK2Fe(CN)6. 

Sol.  in  1575  pts  H20  at  15°,  and  238  pts.  at 
100°.     Solution  is  decomp.  by  boihng. 
(Storer's  Diet.) 

1  1  sat  solution  at  17°  contains  1.95  g 
MgK2Fe(CN)6.  (Robinson,  Chem  Soc 
1909,  75.  1353.) 

Manganous    ferrocyanide,    Mn2Fe(CN)6-f 

7H20. 

Insol.  in  H20.  Sol  in  HCl-f-Aq.  Insol.  in 
NH4C1,  or  NH4NO3+Aq 

Manganic  ferrocyanide,  Mn2Fe8(CN)j2. 

Insol.  in  H20.  Easily  decomp.  in  the  air. 
Sol.  in  HC1.  (Straus,  Z.  anorg.  1895,  9.  8.) 

Manganous  potassium  ferrocyanide, 

MnK2Fe(CN)R. 
Ppt.    (Berzelius.) 

5Mn2Fe(CN)6,  4K4Fe(CN)6+4H20(?). 
Ppt.    Sol.  in  dil.  HCl-f  Aq.    (Wyrouboff.) 

Mercuric    potassium    ferrocyanide, 

K2HgFe(CN)6. 

Insol  in  H2O.  Appreciably  sol.  in 
K4Fe(CN)6+Aq  (Fernekes,  J.  Am.  Chem 
Soc  1908,  28,  87  ) 

Molybdenum  ferrocyanide,  Mo4Fe(CN)6-f 
20H20(?). 

Very  sol.  in  NH4OH+Aq     (Wyrouboff.) 

Mo2Fe(CN)6+8H20  (?).    (W.) 

+14H20  (?).  Very  sol.  in  H20;  insol  .in 
alcohol.  (W.) 

Molybdenum  potassium  ferrocyanide, 
K4Mo8[Fe(CN)8]2+40H20  (?). 

(Wyrouboff.) 

K2(Mo02)8[Fe(CN)6j2,  2Mo03+20H20  (?). 
(Atterberg.) 

K6Mo2[Fe(CN)6]2,    2Mo08-hl2H20    (?). 
(Atterberg.) 

Nickel  ferrocyanide,  Ni2Fe(CN)6+llH20,  or 

14H20. 

Ppt.  Insol.  in  H20  or  HCl+Aq.  Sol.  in 
Nfi4OH+Aq;  insol.  in  NH4  salts+Aq.  Sol. 
in  KCN+Aq. 

Nickel  ferrocyanide  ammonia,  Ni2Fe(CN)6, 
4NH8+H20. 

Completely  insol.  in  HgO  and  not  attacked 
thereby:  sol.  in  NH4OH-f-Aq  to  form — 

Ni2Fe(CN)6,  10NH8+4H20.  Decomp.  by 
hot  H20.  (Reynoso,  A.  ch.  (3)  30.  252.) 

Ni2Fe(CN)6,  2NH8+4,  and  9H2O.   Hygro- 


scopic.    Easily  decomp. 
304.) 

Ni2Fe(CN)6,      SNH3-f4H20. 
NH4OH-fAq.    (G  ) 

Ni2Fe(CN)6,     12NH3+9H20. 


(Gintl,  J.  B.  1868. 
Sol.      in 


Sol.     in 


NH4OH-fAq,  but  less  so  than  the  above 
compounds.    (G ) 

Nickel  potassium  ferrocyanide,  NiKoFefCXJe 
+3H2O. 

Ppt.     (Wyrouboff.) 
Osmium  ferrocyanide,  Os2Fe(CN)6. 

Ppt.    (Martms,  A.  117.  368.) 
Potassium  ferrocyanide,  K4Fe(CN)fi. 

Permanent.  Easily  sol.  in  cold,  and  more 
easily  in  hot  H2O. 

Sol.  in  4.23  pts.  H20  at  15°,  or  100  pts.  H20 
dissolve  23.6  pts.  salt  at  15°.  (Schiff,  A.  113. 
350.) 

100  pts.  H20  dissolve  27.8  pts.  at  12.2°; 
65.8  pts.  at  37.7°;  87.6  pts.  at  65.5°;  and  90.6 
pts.  at  96.3°.  (Thomson.) 

Sol.  in  4  pts.  cold,  and  2  pts.  boihng  H20. 
(Wittstein.) 

100  pts.  H20  dissolve  29  2  pts.  salt  at  15°, 
and  solution  has  sp.  gr.  =  1.1441.  (Michel 
and  Kraft,  A.  ch.  (3)  41.  478.) 

Solubility  of  K4Fe(CN)6  in  H20  at  t°. 
— 2°       +7°      14°        30°        5(3° 
10.8      15  4      17  9      23.0      31.7% 
60°        75°        89°        98°        157° 
34  0      39.1      41.9      42.6      46  8% 
(fitard,  A.  ch.  1894,  (7)  2.  546.) 

K4Fe(CN)6+Aq  sat.  at  8°  has  sp.  gr.= 
1.13.  (Anthon.) 

Sp.  gr.  of  K4Fe(CN)6+Aq  at  15°. 


11 

£ 

Sp  gr 

en 

I* 

$ 

Sp.  gr. 

fl 
£ 

Sp  gr. 

1 

2 
3 

4 
5 
6 

7 

1.0058 
1.0116 
1  0175 
1  0234 
1  0295 
1  0356 
1.0417 

8 
9 
10 
11 
12 
13 
14 

1.0479 
1  0542 
1.0605 
1  0669 
1  0734 
1  0800 
1,0866 

15 
16 
17 
18 
19 
20 

1.0932 
1.0999 
1.1067 
1  1136 
1.1205 
1.1275 

(Schiff,  A.  113.  199.) 
Sp.  gr.  of  K4Fe(CN)«+Aq  at  25°. 


Concentration  of 
K4Fe(CN)e+Aq. 

Sp  gr. 

1  —  normal 

3/2—        " 

V<-    " 

l/«-  " 

Vl8—       " 

1.0617 
1.0300 
1  0150 
1  0074 
1  0037 

(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 
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Solubility  in  KOH+Aq  at  25°. 


KOH  Normality 

g   K4Fe(CN)c+3H2Operl. 

0  09984 
0  2496 
0  4963 
0  7036 
0  9415 
1  395 
1  SS3 

308  5 
283  5 
247  1 
217  4 
184  8 
132  1 
86  12 

(Grube,  Z  Electroehem,  1914,  20.  342.) 

K4Fe(CN)6+NaCl-|-Aq  sat.  at  20°  con- 
tains 26.6  g.  NaCl  and  17.8  g  K4Fe(CN)6 
per  100  g.  H20;  sat.  at  93°  it  contains  27.4  g. 
NaCl  and  35  9  g.  K4Fe(CN)«  per  100  g.  H2O. 
(Conroy,  J.  Soc.  Chern.  Ind.  1898,  17.  105.) 

K4FefCN)6H-K:Cl+Aq  sat.  at  21°  con- 
tains 27.2  g.  KC1  and  4.2  g.  K^eCCNJe  per 
100  g.  H2O:  sat.  at  99°  it  contains  39.6  g. 
KC1  and  17.0  g.  K4Fe(CN)6  per  100  g.  H2O. 
(Conroy.) 

K4Fe(CN)6+Na2C03-fAq.    sat.    at    22° 
contains  29.9  g.  Na2C03  and  26.7  g. 
KiFeCCNJc  per  100  g.  H20;  sat.  at  97°  it  con- 
tains 42.0  g.  Na2C03  and  27.5  g.  K4Fe(CN)6 
per  100  g.  H20.    (Conroy.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol,  in  alcohol  even  when  dilute. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann.  B. 
1904,  37.  3601.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,47.1370) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

-}-3H20.  1  1  sat.  solution  in  H2O  contains 
319.4  g.  K4Fe(CN)6+3HjO  (.Grube,  Elec- 
troehem, Z.  1914,  20.  342  ) 

Two  modifications  with  different  solubil- 
ities 

25.0  g.  of  a  modification  are  contained  in 
100  g.  of  solution  at  20°. 

24  6  g.  of  P  modification  are  contained  in 
100  g.  of  solution  at  20°.  (Briggs,  Chem. 
Soc.  1911,  99.  1024.) 

32.0  g.  K4Fe(CN)fl  (anhydrous)  are  dis- 
solved in  100  g,  H20  at  25°.  (Wagner,  Z. 
phys.  Ch.  1910,  71.  428.) 

Potassium  samarium  ferrocyanide, 

KSmFe(CN)6-f-5H20. 
Precipitate.   (Cleve.) 

Potassium  sodium  ferrocyanide, 
KNa8Fe(CN)6+12H20. 

Sol.  in  H2O. 

K2Na*Fe(CN)6+ 8H2O.  Easily  sol.  in  H2O. 
K8NaFe(CN)8+3H2O.    Permanent.    Eas- 
ily sol.  in  H20;  insol.  in  alcohol. 

Potassium   sodium   ferrocyanide   nitrate. 

K2Na2Fe(CN)6,  4KN08, 
Sol.inH20.    (Martius.) 


(Atter- 


Potassium  strontium  ferrocyanide, 

K2SrFe(CN)6-f3H2O. 
Easily  decomp.     Sol.  in  H20;  si.  sol.  in 
alcohol.    (Wyrouboff,  A.  ch,  (4)  21.  276.) 

Potassium  stannic  ferrocyanide, 
KSn3[Fe(CN)6]3-f  68H20  (?). 

Ppt.    (Wyrouboff.) 

K4Snio[Fe(CN)6]n-f230H20  ( 
berg) 

Potassium  titanium  ferrocyanide, 
K3Ti3[Fe(CN)6]2-fllH20  (?). 

Ppt.  Sol.  in  K4Fe(CN)6+Aq.  (Wyrou- 
boff.) 

K^e(CN)s,  llTi2Fe(CN)64-43H20  (?). 
Ppt.  (Wyrouboff.) 

Ka(TiO)8[Fe(CN)8j2+23H20  (?).  Ppt. 
(Atterberg.) 

K2(TiO)ii[Fe(CN)6]6-hllOH20  (?).  Ppt. 
(Atterberg.) 

Potassium  tungsten  ferrocyanide, 
KW2Fe(CN)6+7H2O  (?). 

Sol.  in  H20.    (Wvrouboff.) 

KoW6Fe(CN)6+20H20  (?).  Sol.  in  H20. 
(W.) 

Potassium  uranium  ferrocyanide, 

K2U3[Fe(CN)J2+6H20  f?). 

Ppt.    (Wyrouboff.) 

K2(U02)3[Fe(CN)6]2+6H20.  Ppt.  (Atter- 
berg.) 

K*(U02)6[Fe(CN)6]4+12H20.  Sol.  in  H2O. 
(Atterberg.) 

Potassium  vanadium  ferrocyanide, 

K18V[FefCN)6]0+39H2O  (?). 
Ppt.    SI.  sol.  in  H20.    (Wyrouboff.) 
J&(VO)s[Fe(CN)6]4+60H20(?).  Ppt.    (At- 

terberg.) 


Potassium  ytterbium  ferrocyanide, 

KYbFe(CN)6+3H20. 
Ppt.      Sol.    in    excess 
(Cleve,  Z.  anorg.  1902,  32.  140.) 

Potassium  yttrium  ferrocyanide, 

JKYFe(CN)f+2H20. 
Ppt.    (Wyrouboff,  A.  ch.  (5)  8.  444.) 


Potassium  zinc  ferrocyanide, 

K4Zn6[Fe(CN)6]4+12H20. 
Absolutely  insol.  in  H20.    (Wyrouboff,  A. 
ch.  (5)  8.  485.) 

Potassium  ferrocyanide  carbonyl, 

K,Fe(CN)«(CO)  +3HH20. 
See  Carbonyl  ferrocyanide,  potassium. 

Rubidium  ferrocfanide,  Rb4Fe(CN)6+2H2O. 
Sol.  in  less  than  1  pt.  H20  at  ord.  temp. 
with  great  absorption  of  heat.    (Wyrouboff, 
A.  ch  (4)  16.  307. 
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Silver  ferrocyanide,  Ag4Fe(CN)6+H20. 

Insol  in  H20  or  dil.  acids.  Insol.  in 
NH4OH,  or  NHt  salts  +  Aq.  Sol.  in  KCN 
+  Aq 

Decomp.  by  warm  NH4OH-f  A-.  (Weith, 
Z.  Ch.  (2)  5.  381.) 

Silver  ferrocyanide  ammonia. 

Ag4Fe(CN)6,  2NH3+H20. 
(Wyrouboff ) 
+  6H20      (Gmtl.) 

Sodium  ferrocyanide,  Na4Fe(CN)6-f-12H20. 

Efflorescent.  •  Less  sol  in  H20  than 
K4Fe(CN)6.  Sol.  in  4.5  pts.  H20  at  12°. 
(John.) 

100  pts.  H20  at  15.5°  dissolve  22  pts. 
(Ure's  Diet ) 

100  pts,  H20  dissolve  at: 
18°      20°          42°      53° 
16  7    17  875    30  2    37  1  pts.    Na4FeCN6, 
58°      60°          77°      80° 
41  7    42  5        54  8    59  2  pts.    Na4FeCN6, 

96°        98°        98  5° 

62  1      61.6      6  30  pts.  Na4FeCN6. 
(Conroy,  J.  Soc.  Chem.  Ind.  1898, 17.  104.) 

+10H20. 

100  pts  H20  dissolve  at: 
18°      20°      42° 

29  45  31  85  58  5  pts.  Na4Fe(CN)ft+10HaO, 
53°      58°       60° 

75 . 9    88 . 4     90  2  pts.  Na4Fe(CN)6 + 10H2O, 
77°     80°     96° 

129.5  146.0157.0  pts.  Na4Fe(CN)6-ROH2O, 
98°  98  5° 

156  5        161  0  pts.  Na^eCCNJe+lOHaO. 
(Conroy.) 

Strontium  ferrocyanide,  Sr2Fe(CN)8-i-15H2O. 

Efflorescent.  Sol  in  2  pts.  cold,  and  less 
than  1  pt.  boiling  H20.  (Bette.) 

Excessively  sol.  in  H20.  (Wyrouboff,  A. 
oh,  (4)  16.  280.) 

+8H20.     (Wyrouboff.) 

Tliallous  ferrocyanide,  Tl4Fe(CN)6-f  2H20. 

100  pts.  H20  dissolve  0.37  pt.  at  18°,  and 
3.93  pts.  afc  101°.  (Laany.) 

Sol.  in  KCN+Aq.    (Kiihlmann.) 

Thorium  ferrocyanide,  ThFe(CN)6+4H2O. 
Ppt.    (Cleve,  BuU.  Soc.  (2)  24. 355.) 

Tin  (stannous)  ferrocyanide,  Sn2Fe(CN)6-f 

4H20. 

Insol,  in  H20  or  acids;  si.  sol.  in  NH4OH+ 
Aq.  (Wyrouboff.) 

Tin  (stannic)  ferrocyanide,  Sn8[Fe(CN)6]»  + 

18HH20  (?), 
(Wyrouboff.) 


Titanium  ferrocyanide,  Ti7[Fe(CN)G]2  (*). 
Ppt.    (Wyrouboff) 

Uranium  ferrocyanide,  UFe(CN)0-f  10HS0. 
Ppt.    (Wyrouboff  ) 

Vanadyl  ferrocyanide,   (VO)2Fe(CN)6-f 

HHiO 
Ppt.    (Atterberg.) 

Yttrium  ferrocyanide,  Y4[Fe(CN)6]3. 

Easily  sol.  in  H20:  insol.  in  alcohol.  (Popp, 
A.  131.  179.) 

Zinc  ferrocyanide,  Zn2Fe(CN)64-3H20. 

Insol.  in  H2O  or  acids. 

Insol.  in  HCl-hAq.  (Lea,  Sill.  Am.  J.  (2) 
31.  191.) 

Sol.  in  NH4OH,  or  NH4  salts+Aq.  f  Witt- 
stein  ) 

Insol.  in  NH4C1,  or  NH4NO  +  Aq.    (Brett.) 

SI.  sol.  in  boiling  K4Fe(CN)6,  or  KJPe(CN). 
-f  Aq.  (Gore  ) 

Na4Fe(CN)6+NaCl+-Aq  sat.  at  21°  con- 
tains 29.0  g.  NaCl  and  5.8  g  Na4Fe(CN)6  per 
100  g.  H20;  sat.  at  90°  it  contains  24.7  g. 
NaCl  and  21  3  g.  Na4Fe(CN)6  per  100  g.  H2O. 
(Conroy,  J.  Soc.  Chem.  Ind  1898,  17.  105.) 

Na4Pe(CN)6+NasCOa+Aq    sat.    at    22° 
contains    22.6    g.     Na2C03    and    65    g. 
Na4Fe(CN)6  per  100  g.  H20;  sat.  at  95°  it 
contains  298  g.   Na2CO»  and  36.8  g. 
Na4Fe(CN)6  per  100  g.  H20.    (Conroy.) 

Very  si.  sol.  in  liquid  NH8.  (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

InsDl.  in  alcohol. 

+4H2O  Absolutely  insol.  in  H20. 
(Wyxouboff,  A.  ch.  (5)  8.  485.) 

+8H20.    (Weith.  A.  147.  329.) 

+10H2O     (Pebal,  A.  233.  165.) 

Ferroi6!?rardtrososulphydric  acid, 


H2S2CNO)4Fe2. 
Insol.  in  H20;  si. 


sol.  in  alcohol;  more 


.  2         .       . 

easily  in  ether;  very  sol.  in  CS2  or  CHCl*. 
Not  obtained  in  a  pure  state.  (Pawel,  B. 
16.  2600.) 

Ethyl  ferrotelranitrososulphide, 


Insol.  in  H20,  difficultly  sol.  in  alcohol, 
more  easily  in  ether,  and  very  easily  in  CS2, 
CHCU,  C2H5I,  or  C6H6.  (Pawel,  B.  15. 
2609.) 

Ferrous  -  ,  FeS2(NO)4Fe2. 

More  difficultly  sol  in  H20  and  alcohol 
than  the  hepta  salt. 

Sol.  in  ether. 

Potassium  -  ,  K2S2(NO)4Fe2-f  4H20. 

Sol.  in  H2O.  Easily  sol.  in  alcohol;  insol. 
in  ether.  (Pawel,  B.  15.  2600.) 

True    composition   of    "nitrosulphide   of 
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iron  and  potassium"  of  Roussin.     (A.  ch. 
(3)  62.  297.)    (Pawel,  B.  13.  1949.) 

Sodium  ferrote/ranitrososulphide, 
Na2S2(XO)4Fe2+8H2O. 

Sol.  in  H20,  easily  sol.  in  alcohol;  insol. 
in  ether.  (Pawel,) 

True  composition  of  "nitrosulphide  of 
iron  and  sodium"  of  Roussin.  (Pawel.) 

Thallium ,  Tl2S2(NO)4Fe2. 

Insol.  in  H2O,  alcohol,  or  ether.    (Pawel.) 

Ferrofteptanitrososulphydric  acid, 
HS3(NO)7Fe4. 

Insol.  in  H20,  alcohol,  and  ether.  Easily 
sol.  in  CS2  or  CHC13.  /Pawel,  B.  15. 2604.)^ 

May  be  called  Ferrinitrososulphydric  acid. 

Ammonium  feno/ieptanitrososulphide, 
NH4S3(NO)7  Fe4+ H20. 

Less  easily  sol.  in  H2O  than  the  K  com- 
pound. (Pawel,  B.  15.  2600.) 

"  B im  trosulphide  of  iron ' '  of  Roussin .  Sol. 
in  about  2  pts.  boiling  H20;  very  si.  sol.  in 
cold  H20.  Very  sol.  in  alcohols,  methyl, 
ethyl,  or  amyl,  and  in  HC2H302.  Miscible 
with  ether.  Insol.  in  CS2  or  CHC13. 

Decomp.  by  cone.  HCLHNOs,  or  H2SO4. 

Not  attacked  by  H2C2O4,  or  H2C4H406+ 

*   insol.  in  NH4QH,  and  KOH+Aq.    (Rous- 
sin, A.  ch.  (3)  52.  286.) 

Sol  in  HoO  Insol.  in  alcohol  (Hofmann, 
Z.  anorg.  1895,  9.  299.) 


Barium  • 


Easily  sol.  in  H20.    (Pawel.) 

Caesium ,  Fe4(]SrO)  7  S3Cs-|-H2O. 

Insol.  in  H20.  Difficultly  sol.  in  alcohol 
and  ether.  (Pawel.) 

Sparingly  sol.  in  H2O.  (Hofmann,  Z. 
anorg.  1895,  9.  298.) 

Calcium . 

Easily  sol.  in  H20.   (Pawel.) 

Ferrous ,  Fe[S3(NO)7  Fe4]2-f8H20. 

More  easily  sol.  in  H20  than  Na  salt. 
(Pawel.) 


Lead- 


Dififtcultly  sol.  in  H20.    (Pawel.) 

Magnesium . 

Easily  sol.  in  H20.    (Pawel.) 

Potassium ,  KS«(NO)7  Fe4. 

Sol.  in  H20,  alcohol,  and  very  sol.  in  ether 
with  slight  decomp.    (Pawel,  B.  15.  2600.) 


Rubidium  ferro/?epZanitroso  sulphide, 
RbS3(NO)7  Fe4. 

Less  soluble  in  H20  than  the  NH4  salt. 
(Pawel ) 

+H20.  Ppt.  (Hofmann,  Z.  anorg.  1895, 
9.  298.) 

Sodium ,  NaS3(NO)7  Fe4+2H2O. 

More  sol.  in  H20  than  the  potassium  salt. 
(Pawel.) 

Thallium ,  T1S3(NO)7  Fe4+H20. 

Very  difficultly  sol.  in  H2O.  More  easily 
sol.  in  alcohol.  (Pawel.)  (Hofmann,  Z. 
anorg  1895,  9.  297.) 

Ferrodinitrosothiosulphonic  acid. 

Ammonium  f  erro^nitrosothiosulphonate, 

Fe(NO)2S203NH4+H20. 
Can  be  crysfc.  from  warm  H20  without  de- 
comp.   (Hofmann,  Z.  anorg.  1895,  8.  321.) 

Caesium ,  Fe(NO)2S203Cs. 

Sparingly  sol.  in  H20.    (Hofmann.) 

Potassium ,  Fe(NO)2S203K+H20. 

SI.  sol.  in  H20  without  decomp.  at  80°. 

Sol  in  50%  alcohol. 

Sol.  in  H2SO4  without  decomp.  (Hof- 
mann). 

Rubidium ,  Fe(NO)2S203Rb+H2O. 

Less  sol.  in  H20  than  the  corresponding 
Na  salt.  (Hofmann.) 

Sodium ,  Fe(NO)2S208Na+2H20. 

Closely  resembles  K  salt,  but  is  more  sol. 
in  H20  and  alcohol.  (Hofmann.) 

Ferrotungstic  acid. 
Sol.  in  H2O.    (Laurent,  C.  R.  31.  693.) 

Ammonium  manganous  ferrotungstate, 
12(NH4)20,    6MnO,    2Fe2O3,    3H20, 
45WOS4-81H20. 
Sol.  in  H2O.    (Laurent.) 

Barium   ferrotungstate,    21BaO,    2Fe2O3, 

45W03+27H20. 
Sol.  in  H2O.    (Laurent.) 

Potassium  ferrotungstate,  9JC2O,  2Fe2Os, 
12H20,  45W08+54H20. 

Sol.  inH2O.    (Laurent) 

18K2O,  2Fe208,  3H20,  45WOS+54H2O. 
(Laurent.) 

Ferrous  acid. 

Barium  f  errite,  BaO,  Fe20s. 
P]pt.    (List,  B.  11. 1512.) 
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Calcium  fenite,  4CaO,  Fe2O3. 

Insol.  m  H2O,  or  sugar +H2O.  Decomp. 
by  the  weakest  acids,  but  not  by  boiling 
KOH+Aq.  (Pelouze,  A.  eh.  (3)  33.  5.) 

CaO,Fe203.     (List.) 

3CaO,  Fe2O?.  Much  less  readily  attacked 
by  H20  and  acids  than  the  silicates.  (Hilpert, 
B.  1909,  42.  4581.) 

3CaO,  2Fe203.  As  above.  (Hilpert,  B. 
1909,  42.  4581.) 

Calcium  ferrite  chloride,  CaO,  Fe203,  CaCl2. 
Not  decomp.  by  H20.   (Chatelier,  C.  R.  99. 
276.) 

Cupric  ferrite,  CuO,  Fe203. 
Ppt.    (List.) 
+5H2O.    (List.) 

Ferrous    argentous    ferrite,    2FeO,    Ag4O. 

Fe203  (?). 

Easily  decomp.  by  HCl+Aq.  Not  com- 
pletely sol.  in  dil.  HN03+Aq.  Easily  sol.  in 
cone.  HN03.  Decomp.  by  acetic  acid. 
(Rose,  Pogg.  10.  323.) 

Magnesium  ferrite,  MgO,  Fe203. 

Insol.  in  H2O.  Not  attacked  by  boiling 
cone  HN03.  (Deville.  C.  R.  52. 1264 ) 

Min.  Magnesiofemte.  Difficultly  sol.  in 
HCl+Aq.  (Rammelsberg,  Pogg.  107.  451.) 

+4H20.    Ppt.    (List,  B.  11.  1512.) 

6MgO,  Fe2O3+9H20.    Ppt. 

+15H2O.     Min.  Pyroaurite. 

Manganous  ferrite,  MnO,  Fe2O3. 
Ppt.    (List.) 

Nickel  fenite,  NiO,  Fe203. 

Ppt.    (List.) 

Potassium  ferrite,  3K20,  4Fe2O3. 

Docomp.  by  H2O,  KOH+Aq,  NaOH+Aq, 
etc.,  but  only  slowly  by  NH4Cl+Aq.  (Salm- 
Horstmar,  J.  pr.  55.  349.) 

K2Fe204  Decomp  by  H20.  (Rousseau 
and  Bernheim,  C,  R.  107. 240.) 

Silver  (argentous)  ferrite,  Ag4O,  Fe2O8  (?). 
Decomp.  by  dil.  HNO3+Aq.    (Rose,  Pogg. 
10.  323.) 

Sodium  ferrite,  Na20,  Fe208. 

Na20  is  dissolved  out  by  H2O.  Easily  sol. 
in  dil.  HCl+Aq.  Not  easily  decomp.  by 
NH4Cl+Aq.  (Salm-Horstmar.) 

Zinc  ferrite,  ZnO,  Fe2O3. 

Sol.  in  boiling  cone.  HCl+Aq.  (Ebel- 
men,  A.  ch.  (3)  33. 47.) 

Min.  Franktinite. 

Flavocobaltic  compounds. 
See  also  Xanthocobaltic  compounds. 


Flavocobaltic    chloraurate, 


More  easily  sol.  than  the  chloroplatinate. 
Not  wholly  insol.  in  absolute  alcohol.  (Jor- 
gensen,  Z.  anorg.  5.  159.) 

-  chloroplatinate,  [(NO2)2Co(NH3)4]2PtCl6 
As  the  chloroplatimte.    (Jorgensen  ) 

-  chloroplatinite,  [(N02)2Co(NH3)4]2PtCl4. 
Somewhat  sol.  in  H20,  and  not  insol.  hi 

50%  alcohol.    (Jcirgensen.) 


-chromate,  [(N02)2Co(NH3)4]2Cr207. 


Ppt.    (Jbrgensen.) 


-nitrate,  Co(N02)2(NH3)4NO3. 


Sol.  in  about  33  pts.  cold  H20;  insol.  in 
HN03.  (Jbrgensen.) 

Co(NO2)2(NH3)4N03,  HN03.  Decomp. 
by  H20  or  alcohol.  (Jorgensen.) 


-cobaltic  nitrite,  3(N02)2Co(NH3)4, 


Co2(NO2)6+2H2O. 
SI.  sol.  in  H20.    (JBrgensen,  Z.  anorg.  5. 
179.) 


diamine    cobaltic    nitrite, 

(N02)2Co(NH3)4, 
(N02)2(NH3)2Co(N02)2. 
Very  si.  sol.  in  H20.    (Jbrgensen.) 

sulphate,  [(N02)2Co(NH8)J2SO4. 

SI.  sol.  in  H2O,  more  easily  in  HC2H3O2+ 
Aq.  (Jdrgensen.) 

Fluoborhydric  acid,  HBF4. 

Decomp.  by  H2O  very  rapidly.  (Landolph, 
C.  R.  86.  603.) 

Aluminum  fluoboride,  2A1F3,  3BFS. 

Sol.  in  H2O  only  when  acidulated;  sol.  in 
acids.  (Berzelius.) 

Ammonium  fluoboride,  NHJBF4. 

Easily  sol.  in  H2O.  Sol.  in  4  pts.  H2O  at 
16°,  and  1.02-1.05  pts.  boiling  H20.  (Stolba, 
Chem.  techn.  Cent.  Anz.  7.  459.)  SL  sol.  in 
alcohol. 


Barium  fluoboride,  Ba(BF4)2+2H20. 

Deliquescent;  easily  sol.  in  H20;  decomp. 
by  alcohol.  (Berzelius.) 

Caesium  fluoboride,  CsBF4. 

100  pts.  H2O  dissolve  0.92  pt.  CsBF4  at  20°, 
and  0.04  pt.  at  100°.  (Godeftroy,  B.  9. 1367.) 

0.02  pts.  are  sol.  in  100  pts.  H20  at  20°. 
(Erdmann,  Arch.  Pharra.  1894,  232.  21.) 

Calcium  fluoboride,  Ca(BF4)2. 

Decomp.  by  H20,  with  formation  of  a  sol. 
acid  salt  and  an  insol.  basic  salt.  (Berzelius.) 
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Cupric  fluoboride,  Cu(BF4)2. 

Deliquescent,  and  very  sol.  in  H20. 
zehus.) 


(Ber- 


Lead  fluoboride,  Pb(BF4)2. 

Sol.  in  H20.  Decomp.  by  boiling  with 
H20  or  alcohol  into  an  acid  soluble,  and  a 
basic  insoluble  salt.  (Berzelius,) 

Lithium  fluoboride,  LiBF4. 

Hygroscopic.  Easily  sol.  in  H20.  (Ber- 
zelius 0 

Magnesium  fluoboride. 
Easily  sol.  in  H20.     (Berzelius.) 

Potassium  fluoboride,  KBF4. 
Sol.  in  223  pts.  H20  at  20°.    (Stolba.) 
Sol.  in  70.4  pts.  cold  H2O.    (Berzelius.) 
Sol,  in  15.94  pts.  H20  at  100°.    (Stolba.) 
1.43  pts.  are  sol.  in  100  pts.  H«0  at  20°. 

(Erdmann,  Arch.  Pharm.  1894,  232.  21.) 
Not  more  sol.  in  NH4OH  -f  Aq  than  in  H20  ; 

sol.  in  hot  KOH,  NaOH,  or  M2CO3-f-Aq. 

(Berzelius.)      More    sol.    in    NH4Cl+Aq. 

(Rose,    Pogg.    80.    276.)      InsoL    in    20% 

KCjHjOs+Aq.      (Stromeyer.)      Insol.    in 

cold,  si.  sol.  in  boiling  alcohol, 

Rubidium  fluoboride,  RbBF4. 

100  pts.  H20  dissolve  0.55  pt.  at  20°,  and 
1.0  pt.  at  100.°  (Godeffroy,  B.  9.  1337.) 

0  55  pts.  are  sol  in  100  pts  H20  at  20°. 
(Erdmann,  Arch.  Pharm.  1894,  232.  21.) 

Sodium  fluoboride,  NaBF4; 

Easily  sol.  in  H*0.  Very  si.  sol.  in  alcohol. 
(Berzelms.) 

Yttrium  fluoboride. 

Sol  in  H20  with  excess  of  acid.  (Berze- 
lius.) 

Zinc  fluoboride,  Zn(BF4)2. 
Deliquescent.   Sol.  in  H20.    (Berzelius.) 


Fluoboric  acid,  HBF4. 

See  Fluoborhydric  acid. 

H^O?,  3HF  and  H^-A,  2HF  (?).   Fume 
on  air.  and  are  decomp.  with  HsO. 
dolph,  B.  12.  1583.) 

HBOs,  3HF.    Decomp.  by  H20. 
zelius,  Pogg.  59*  644.) 

Is  either  a  mixture,  or  a  solution  of  HB02 
in  HF,  and  is  decomp.  by  distillation,  and  the 
salts  are  decomp.  by  recrystallisation.  (Bas- 
arow,C.R.78.l698.) 


(Lan- 
(Ber- 


Potassium fluoborate,  K2B8O*F2  (?). 

SI.  deliquescent.  Scarcely  sol  in  boiling 
alcohol.  (Schiff,  A.  Suppl.  5.  175.) 

See  Boron  £noxide  potassium  fluoride, 
2KF. 


Fluochromic  acid. 

Ammonium  fluochromate,  NH4Cr08F. 
Sol.  in  H2O.    (Varenne,  C.  R.  91.  989.) 

Potassium  fluochromate,  KCr03F. 

Efflorescent.     Sol.  in  H20,  with  gradual 
decomp.    (Streng,  A.  129.  225.) 

Fluocolumbic  acid. 
See  also  Fluoxycolumbic  acid. 

Ammonium  fluocolumbate  fluoxycolumbate, 
(NH4)2CbF8,  2CbOF3,   NH4F. 


Cadmium    fluocolumbate, 

28H2O. 
InsoL  in,  and  decomp.  by  H20.    (Streng  ) 


Cobalt  fluocolumbate, 
Insol.  in,  and  decomp.  by  HaO.    (Streng.) 

Copper   fluocolumbate,    Cu2HCbF10-|-9H20. 
Insol.  in,  and  decomp.  by  H20. 

Ferrous  fluocolumbate,  Fe3H4Cb2F2o+19H2O. 
As  above. 


Manganous  fluocolumbate, 
28H20. 


Mercuric  fluocolumbate, 
As  above. 


Nickel  fluocolumbate,  NisH4Cb2F2o+19H2O. 
As  above. 

Potassium  fluocolumbate,  K2CbF7. 

Decomp.  by  solution  in  H2O.  (Marignac 
A.  ch.  (4)  8.  34.) 

Rubidium  fluocolumbate,  R,b2CbF7 

Sol.  in  H2O  and  HF+Aq  Insol  in  al- 
cohol. (Pennington,  J.  Am.  Chem.  Soc. 
1896,  18.  58.) 


Zinc  fluocolumbate, 

Insol.  in  cold  H2O,  decomp.  by  hot  HjO. 
(Santesson,  Bull.  Soc.  (2)  24.  52.) 

Fluodithionic  acid. 


S208(OH)FCs2+H2p, 
Easily  sol.  in  H20  with  decomp. 
Sol.  in  HF;  very  unstable.    (Weinland,  Z. 
anorg.  1899,  21,  66.) 

Potassium  difluodithionate,  S2O5F2K2+3H2O. 
Easily  sol.  in  H20  with  decomp. 
Sol.  in  HF;  very  unstable.    (Weinland.) 
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Rubidium     c&fluodithionate,     S2OsF2Rb2-f 
3H20. 

Easily  sol.  in  H20  with  decomp. 

Sol.  in  HF;  very  unstable.    (Weinland.) 

Fluogermanic  acid,  H2GeF6. 

Known  only  in  solution.  (Winkler,  J.  pr. 
(2)  36.  177.) 

Potassium  fluogermanate,  K2GeF6. 
Sol.  in  173.98  pts.  H20  at  18°.    (Winkler.) 
Sol.  in  184.61  pts.  H20  at  18°.    (Kruss  and 

Nilson,  B.  20.  1696.) 

Sol.  in  34.07  pts.  H20  at  100.°    (Winkler.) 
Sol.  in  38.76  pts.  H20  at  100.°    (Kruss  and 

Nilson.) 
Insol.  in  alcohol. 

Dflhioiodic  acid. 

Ammonium  cfefluoiodate,  NH4IO2F2. 

Like  K  salt. 

Sol.  in  40%  HF+Aq.  (Weinland,  Z. 
anorg.  1899,  20. 30.) 

Sol.  in  H20.  Easily  decomp.  (Weinland, 
B.  1897, 30. 868.) 

Caesium  <ftfiuoiodate,  CsI02F2, 
(Weinland,  Z.  anorg.  1899,  20.  36.) 

Caesium   hydrogen    <fefluoiodate, 

CsI02F2,  HI02F2+2H20. 
Efflorescent.    Sol.  in  H20  with  decomp, 
(Weinland,  Z.  anorg.  1899,  22.  257.) 

Potassium  cfofluoiodate,  KI02F2. 

Sol.  in  H20.  Decomp.  in  moist  air. 
(Weinland,  B.  1897,  30.  867. 

Decomp  in  air.    Sol.  in  H2O  with  decomp. 
Sol.  without  decomp.  in  40%  HF+Aq. 
{WeMand,  Z.  anorg.  1899,  20.  31. 

Rubidium  (Muoiodate,  RbI02F2. 

Resembles  K  salt.  Sol.  in  HF+Aq. 
(Weinland,  Z.  anorg.  1899,  20.  35.) 

Rubidium  hydrogen  cfo'fluoiodate, 

RbI02F2,HI02F2+2H20. 
Sol.  in  40-60%  HF+Aq.     (Weinland,  Z, 
anorg.  1899,  22.  260.) 

Sodium  dtfluoiodate,  NaI02F2. 

Decomp.  by  H20.  (Weinland,  B.  1897,  30, 
S68.) 

Sol.  in  HF.  (Weinland,  Z.  anorg.  1899,  20, 
37.) 

Fluomanganic  acid,  H2MnF0. 

Decomp.  by  H20.  Sol.  in  alcohol  and  ether 
in  absence  of  H2O.  (Nickles,  C.  R.  66. 107.; 


Ammonium  fluomanganate, 

More  sol.  than  the  K  salt.    (Nickles,  C.  R. 
65.  107.) 

True    composition   is    (NH4)4Mn2Fio~ 
tNH4F,  Mn2F6.    (Christensen,  J.  pr.  (2)  34. 

Cobalt   fluomanganate,   2CoF2,    Mn2F6+ 

8H20. 
Sol.  inH20.    (Christensen.) 


Nickel     fluomanganate,     2NiF2, 

8H20. 
Sol.  in  H2O,    (Christensen.) 


Mn2F6  + 


Potassium  fluomanganate,  K2MnF6. 

Difficultly  sol.  in  H20  Decomp.  bv  much 
H2O.  (Nickles,  C.  R  65.  107.) 

Composition  is  K4Mn2Fio=4KF,  Mn2F6. 
Also  with  2H20.  (Christensen,  J.  pr.  (2)  34. 

Decomp.  by  H20  Sol.  in  HC1,  H2S04  and 
HN03  with  decomp  Can  be  recryst.  from 
40%  HF+Aq.  Insol.  in  acetic  acid.  (Wein- 
land and  Lauenstem,  Z  anorg.  1899,  20.  41.) 

Rubidium  fluomanganate,  Rb2MnF6+2H20. 
As  the  K  salt.  (Weinland  and  Lauenstein, 
Z.  anorg.  1899,  20.  44.) 

Silver  fluomanganate,  Ag2Mn2F8+14H20. 
(Christensen,  J.  pr  (2)  34. 41.) 

Sodium  fluomanganate,  4NaF,  Mn2Fe. 
Decomp.  by  much  H20.    (Christensen.) 

Zinc  fluomanganate,  2ZnF2,  Mn2F<j-J-8H20. 
Sol.  in  H20.    (Christensen.) 

Fluomolybdic  acid. 

See  Fluoxyhypomolybdic,  and  Fluoxymolyb- 
die  acids. 

Fluopalladous  acid. 

Potassium  fluopalladite, 
Sl.sol.inH20. 

Sodium  fluopalladite. 
SI.  sol  in  H20.    (Berzelius.) 

Fluoperboric  acid. 

Ammonium  fluoperborate, 

NH4OOB(F)OOB(F)OONH4. 

Ppt.  Insol  in  ether.  (Petrenko,  C.  C. 
1902,  I.  1191.) 

Potassium  fluoperborate,  K4B4F40U+H20. 

Dry  salt  is  rather  stable. 

Easily  sol.  in  H20.  Aqueous  solution 
decomp.  rapidly  when  warmed;  at  ordinary 
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temp,  the  decomp.  proceeds  slowlv.     Insol. 
m  alcohol.     (Mehkoff,  B.   1899,  32.  3350. 

KOOB(F)OOB(F)OK-fU£H2O.      Ppt. 
InsoL  in  ether.     (Petrenko,   C.  C.  1902,  I. 
1191,  J.  Russ,  phys  chem.  Soc  34.  37.) 

Fluoperttranic  acid. 

Potassium    fluoperuranate,    KJJ4FfiOi5-f 
4H2O=3U04KF,  U03F2,  KF+4H2O. 
Ppt.    (Lordkipanidse,  C.  C.  1900,  II.  525. 

Sodium  fluoperuranate,  UO4XaF-j-5H20. 
Ppt.    (Lordkipanidse,  C.C  1900,  II.  525.) 

Fluophosphamide,  PF3(NH2)2. 

Sol.  in  H20.      (Poulenc,  A.  ch.   (6)   24. 
566.) 

Fluophosphoric  acid. 


P(OH)3(OCs)F. 
Like  the  K  salt.   (\Veinland,  2.  anorg.  1899, 
21.  48.) 


Mo 


;z0potassium  j/jo/ 
P(OH)3(OK)F. 


Sol.  in  40%  HF+Aq,  decomp.  in  the  air. 
(Weinland,  Z.  anorg.  1899,  21.  44.) 

Potassium  mowofluophosphate, 

KHF.P08+H20. 

Decomp.  by  H20:  unstable.     (Weinland, 
B.  1898,  31.  124-125.) 

J/oworubidium  wonofluophospliate, 

P(OH)3(ORb)F. 

Sol.    in   40%    HF+Aq.      (Weinland,    Z. 
anorg.  1899,  21.  47.) 

Rubidium  monofiuophosphate, 

RbHFP08+H20. 

Decomp.  by  H20.    (Weinland,  B.  1898,  31. 
124.) 

Fluoplatinic  acid. 

Ammonium  fluoplatinate. 

Secomp  by  H20  to  a  sol.  acid,  and  an  insol. 
basic  salt.    Insol.  in  alcohol.    (Berzelius.) 

Potassium  fluoplatinate. 

Deliquescent.   InsoL  in  alcohol.    Decomp. 
by  HflO.    (Berzelius.) 

Sodium  fluoplatinate. 
Decomp.  by  H20,    (Berzelius.) 

Fluor-  and  Fluoro-. 
See  Fluo-. 


Fluorhydric  (Hydrofluoric)  acid,  HF    or 

H2F2. 

Attracts  H20  from  air  with  great  avidity. 
Very  sol.  in  H2O  with  evolution  of  much  heat. 

Sat.  solution  has  sp  gr.  1.25.    (H  Davy.) 

On  boiling  the  aqueous  solution  an  acid  of 
constant  composition  is  obtained,  which  boils 
at  120°,  has  sp  gr.  1.15,  and  contains  35.37% 
HF  (Bmeau,  A.  ch  (3)  7.  257.)  The  residual 
acid  after  boiling  contains  36  to  38%  HF,  and 
by  standing  over  CaO  gives  off  HF  until  an 
acid  containing  32.5  to  32.7%  HF  is  formed. 
Weaker  acids  increase  their  strength  to  32.2  to 
32.4%  HF,  while  an  acid  containing  32.5% 
HF  remains  unchanged.  (Roscoe,  A.  116. 
218) 

Does  not  attack  gutta-percha.  Sol.  in 
H2S04. 

Sp.  gr  of  HF+Aq  at  15°. 


Sp   fir 

%  HF 

Sp  gr 

%HF 

Sp  gr 

%  HF 

1   01 

2  90 

1  10 

29  00 

1  19 

55  10 

1.02 

5.80 

1.11 

31  90 

1  20 

58.00 

1.03 

8  70 

1.12 

34  80 

1  21 

60.90 

1.04 

11  60 

1.13 

37.70 

1.22 

63.80 

1.05 

14.50 

1.14 

40.60 

1.23 

66.70 

1.06 

17  40 

1.15 

43.50 

1  24 

69.60 

1  07 

20  30 

1.16 

46.40 

1  25 

72  50 

1  08 

23  20 

1.17 

49.30 

1  09 

26  10 

1  18 

52.20 

•• 

(Hart,  J  Anal.  Ch.  3.  372.) 
Sp  gr.  of  HF+Aq  at  ord  temp. 


Deg  Baum6 

Sp  gr 

%HF 

1 

1  0069 

2  32 

2 

1  0139 

4  04 

3 

1  0211 

5  76 

4 

1  0283 

7  48 

5 

1  0356 

9  20 

6 

1  0431 

10  92 

7 

1  0503 

12  48 

8 

1  0583 

14  04 

9 

1.0G61 

15  59 

10 

1  074 

17  15 

11 

1  082 

18  86 

12 

1  0901 

21  64 

13 

1  0983 

24  42 

14 

1.1067 

27  20 

15 

1  1152 

29.98 

16 

1  1239 

32  78 

17 

1  1326 

35  15 

18 

1  1415 

37  53 

19 

1  1506 

39  91 

20 

1.1598 

42  29 

21 

1  1691 

44  67 

22 

1.1786 

47  04 

23 

1  1883 

49  42 

24 

1  1981 

51  57 

25 

1  2080 

53.72 

26 

1  2182 

55  87 

27 

1  2285 

58,02 

FLUOSELENATE,  RUBIDIUM 
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Sp.  gr.  of  HF-fAq  at  ord.  temp. — Continued 


Deg  Baum6 

Sp  gr 

%HF 

28 

1  2390 

60  17 

29 

1  2497 

62  32 

30 

1  2605 

64  47 

31 

1  2716 

66  61 

32 

1  2828 

68  76 

33 

1  2943 

70  91 

34 

1  3059 

73  06 

35 

1  3177 

75  21  « 

36 

1  3298 

77  36 

37 

1  3421 

79  51 

38 

1.3546 

81.66 

39 

1  3674 

83  81 

40 

1  3804 

85  96 

41 

1  3937 

SS  10 

42 

1.4072 

90  24 

43 

1  4211 

92  39 

44 

1  4350 

94  54 

45 

1  4493 

96  69 

(Eckelt,  Ch.  Z  1898,  22.  225.) 
Sp.  gr.  of  HF+Aq  at  0°. 


%HF 

Sp.  gr 

%HF 

Sp  gr 

0  484 

1  005 

71  73 

1  262 

1  504 

1  009 

72  21 

1  260 

2  48 

1  012 

78  05 

1  260 

4  80 

1  017 

84  27 

1.235 

7.75 

1.035 

87.72 

1.212 

15  85 

1  065 

88  11 

1.210 

24.47 

1  097 

88  82 

1.207 

28.48 

1  110 

89  02 

1.202 

29.83 

1  120 

89  15 

1  200 

34  23 

1  130 

89  82 

1.190 

38.50 

1  145 

90  20 

1.185 

41  00 

1.155 

90  64 

1.175 

41.15 

1  155 

91  04 

1.165 

41  92 

1  157 

92  09 

1.152 

47  52 

1  182 

92  81 

1.135 

48.49 

1  187 

92  91 

1.130 

50.97 

1  200 

94  26 

1.095 

55.09 

1.217 

95  84 

1.065 

55  39 

1  220 

97  50 

1.035 

57  66 

1.230 

98.22 

1.022 

61.66 

1.245 

100  05 

1.0005 

65.19 

1.255 

(Hill,  Roy.  Soc.  Proc.  1909,  83.  A.  144.) 
Sp.  gr.  of  HF+Aq  at  18°. 


%HF 

Sp.gr. 

0  484 
1.504 
2.48 
4  80 
7.75 
1585 
24  47 
29.83 

1.003 
1.005 
1.009 
1.017 
1.028 
1.058 
1.087 
1.103 

Aq.  solution  of  sp.  gr.  1.13$  at  18°  contains 
432%  HF  and  has  a  constant  bpt.  of  111° 
at  750  mm.  (Deussen,  Z.  anorg.  1906,  49. 
297.) 

The  strongest  acid  that  can  be  obtained 
by  distillation  contains  48.17%  HF  and  boils 
at  125-125.5°.  (Gore.) 


Fluorides. 

The  alkali  fluorides,  also  AgF  and  SnF2. 
are  sol.  in  H2O,  the  fluorides  of  Fe,  Sr,  and 
Cd  are  si.  sol.;  the  others  are  insol.  in  HoO. 
Most  fluorides  are  sol  in  acids,  especially  HF 


(HDL) 


Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J   1898,20.822.) 
See  under  each  element. 


Fluorine,  F2. 

Decomposes  H20  and  all  organic  solvent 
with  great  violence.  (Moissan,  C.  R.  103. 202 
and  256.) 

Liquified  at  — 185°  to  a  yellowish  liquid 
which  does  not  dissolve  glass  nor  ignite  cooled 
Si,  B,  C,  S,  P,  or  Fe.  (Moissan,  C.  R.  1897, 
X24.  1202-1204.) 

Fluoxnolybdic  acid. 

Ammonium  fluomolybdate,  (NH4)MoF4+ 
H2O. 

Somewhat  more  sol.  in  H20  than  the  K  salt. 
Hydrolysed  by  H20.  (Rosenheim,  Z.  anorg. 
1905,  46.  321.) 

(NH4)3Mo2F9-h2H20.    (Rosenheim.) 


Potassium  fluomolybdate,  KMoF4-fH20. 
Nearly  insol.  in  H20.    (Rosenheim.) 

Fluoselenic  acid. 

Ammonium  wonofluoselenate, 
Se03(OH)F(NH4)2. 

Not  hygroscopic. 

Easily  sol.  H20  with  decomp. 

Sol.  in  HF.    (Weinland,  Z.  anorg.  1899,  21. 
58.) 


H20. 

Decomp.  in  the  a^r;  sol.  in  H20  with  de- 
comp.; sol.  in  HF.  (Weinland.) 

TVtrubidium  difluodfeelenate,  Se2O7F2Rb8H 

+H20. 

Decomp.  in  the  air;  sol.  in  H20  with  de- 
comp.; sol.  in  HF.  (Weinland,  Z.  anorg. 
1899,  21.  57.) 
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Fluosilicic  acid,  H2SiF6. 

1  pt.  BaSiFc 

dissolves 

in  306 

pts.  sat. 

Sp  gr.  of  HsSiFe+Aq  at  17.5° 

1  7  S°  =  1  AAA^ 

(H20  at 

NH4Cl+Aq  at  22°;  in  361  pts  15%"  solution 
of  NF4C1,  in  563  pts.  sat.  boiling  NaCl-f  Aq; 

*  '^ 

'• 

in  349  pts.  10% 

solution  of  NaCl  at  boiline 

%  HaSiFr 

Sp  er 

fl  HaSiFc 

* 

Sp   i?r 

temp  ;  m  2185  pts.  10%  solution  of 

NaCl  at 

20°;  in  1140  pts.  5%  solution  of  NaCl  at  20°. 

2 

1.0161 

20 

1  1748 

(Stolba  ) 

4 

1.0324 

22 

1.1941 

Nearly  absolutely  insol. 

in  alcohol.    (Fre- 

6 

1.0491 

24 

1  2136 

semus  ) 

§ 

1  0661 

26 

1  2335 

10 
12 
14 

l.*0834 
1.1011 
1.1190 

28 
30 
32 

1  2537 
1.2742 
1.2951 

Solubility  in  a  mixture  of  H20,  alcohol  (96%), 
1   HCl+Aq   (20%),   H2SiF6+Aq   (3.7%). 
1  pt.  BaSiFo  is  sol.  in  pts.  of  solutions  of 

16 

1.1373 

34 

1.3162 

given  composition. 

18 

1.1559 

. 

__  _  _ 

HiO 

Alcohol 

HCl  4-Aq 

ilsfelJcfi 

BaSiFe 

(Stolba.  J.  nr  90.  193.} 

+Aq 

50 

50 

o 

o 

37219 

+2H2O.     Very  deliquescent,  and  sol.  in 
H20.    (Kessler,  C.  R.  90.  1285  )    Solution 
decomp.  into  HF  and  SiF4  on  evaporation, 
when  it  becomes  concentrated. 

74.1 
70  8 
77  95 
73  0 

25 
25 

20 
25 

0  9 
4.2 
0  9 
0.9 

0 
0 
1.15 
1  1 

5^263 
2,860 
39,061 
70,679 

Fluosilicate0 

97.09 

0 

1  25 

1  66 

3,247 

75.0 

25 

o 

o 

16,914 

Most  of  the  fluosilicates  are  sol.  in  HsO.  but 

the  alkali  salts  (especially  K)  and 
are  only  si.  sol.  in  H20.  " 

the  Ba  salt 

(Fresenius,  Z.  anal.  29.  143.) 

Aluminum  fluosilicate, 
Easily  sol.  in  H20. 
dryness,  the  residue  is 

Al2(SiF6)3. 
After  evaporating  to 
slowly  but  completely 

Cadmium  fiuosilicate,  CdSiF6+6H20. 
Extremely  sol.  in  H20.    Easily  sol.  in  50% 
alcohol.    (Engelskirchen,  Dissert.  1903.) 

soLinHjsO.    (Deville, 

A.  ch  (3)  61.  327.) 

Caesium  fluosilicate,  Cs2SiF6. 

Insol.  in 

acetone.    (Naumann,  B.  1904,  37. 

Sol  in  166  pts. 

HjiO  at  17°,  and  much  less 

4328.) 

h2t  H20     Insol 

in  alcohol.     (Preis,  J.  pr. 

At 

fl         IV.   + 

oi'Knaf*     Al 

103.  410.) 

5Al2Si08. 
Min.  Topaz.   Insol.  in  acids. 


Ammonium  fluosilicate,  (NH4)2SiFe. 

Sol.  in  5.38  pts.  H20  at  17.5°  to  form  a  solu- 
tion of  1.0961  sp.  gr.;  sol.  in  1.8  pts.  hot 
HjjO ;  sol.  in  45.5  pts.  alcohol  of  31  %.  (Stolba, 
C.  C.  1877.  418.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

3NH4F,  SiF4  =  (NH4)2SiI6,  NHiF.  Sol.  in 
H20.  (Marignac,  Ann.  Min.  (5)  15.  221.)  Chromium  fluosiUcate, 


Calcium  fluosilicate,  CaSiF6+2H20. 

SI.  sol.  in,  and  partly  decomp.  by  H?0  .  Sol. 
in  HF  and  HCl+Aq.  Sol.  in  fluosilicic  acid 
without  decomp.  Easily  sol.  in  60%  alcohol. 
(Fleischer.) 


Cerium  fluosilicate. 

Very  difficulty  sol  in  H20,  acetic,  or  fluo- 
silicic acids.  Insol.  in  alcohol.  (Stolba,  C. 
C.  1874.  130.) 


Barium  fluosilicate,  BaSiF6. 

Sol.  in  3802  pts.  cold  H20.  (Fresenius,  A. 
59.  120.) 

Sol.  in  3731  pts.  H20  at  17.5°;  in  3315  pts. 
at  21°;  in  1175  pts.  at  100°.  (Stolba,  J.  pr.  96. 
22.) 

Sol.  in  640-733  pts.  H20  containing  a  little 
HCl.  (Fresenius,) 

488  pts.  HCl+Aq  containing  4.25%  HCl 
dissolve  1  pt.  at  22°.  (Stolba.) 

More  sol.  in  HNOa+Aq  than  in  H20. 
(Fresenius.) 

272  pts.  HNOs+Aq,  containing  8%  N2O5, 
dissolve  1  pt.  at  22°.  (Stolba.) 

1  pt.  BaSiF6  dissolves  in  428  pts.  sat. 
NH4Cl4-Aq;  in  589  pts.  sat.  NH4Cl-fAq+ 
2  vote.  HS0.  (Mallet,  Sill.  Am.  J.  (2)  28.  48.) 


Deliquescent.    (Berzelius.) 
Efflorescent    Sol.inH20.    (Berlin.) 

Cobaltous  fluosilicate,  CoSiF6+6H20. 
Easily  sol.  in  H2O.    (Berzelius  ) 

Cuprous  fluosilicate,  Cu2SiF6. 
Insol.  in  H2O.    (Berzelius,  Pogg.  1.  199.) 

Cupric  fluosilicate,  CuSiF6-f-6H20. 

Deliquescent  in  moist,  efflorescent  in  dry 
dr. 

Sol.  in  0.428  pt.  H20  at  17°.  Sp.  gr.  of 
solution  sat.  at  17°  =  1.6241. 

Sol.  in  17  5  pts.  alcohol  of  62  vol.  %  at  20°: 
n  150  pts.  of  85%  at  20°;  in  617  pts.  of  92% 
at  20°.  (Stolba,  J.  pr.  102.  7.) 
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Insol.  in  methyl  acetate.     (Naumann,  B. 
1909,  42.  3790.) 
Contains  6H  H20     (Stolba.) 
.    (Knop  and  Wolf.) 


Cupric  fluosilicate  phosphate,  CuSiF6, 

Cu3(P04)2. 

Insol.  ui  H20,  but  easily  sol.  in  dil.  HC1+ 
Aq.  (Thorpe  and  Rodger,  Chem.  Soc.  55. 

Glucinum  fluosilicate. 
Known  only  in  solution. 

Iron  (ferrous)  fluosilicate,  FeSiF6+6H2O. 
Easily  sol.  in  H20.    (Berzelius.) 

Iron  (ferric)  fluosilicate,  Fe2(rSiF6)3. 
Sol.  inH20.    (Berzelius.) 

Lead  fluosilicate,  PbSiF6+2H2O. 

Deliquescent.   Easily  sol.  in  H20. 

Insol.  in  acetone.  (Naumann.  B  1904.  37. 
4329.) 

+4H20.    (Marignac) 

Lithium  fluosilicate,  Li2SiF6+2H20. 

100  pts.  H26  at  17°  dissolve  73  pts.  crystal- 
line salt.  (Marignac.) 

100  pts.  cold  H20  dissolve  52.6  pts.  crystals. 

Sol.  in  dil.  alcohol.    (Stolba,  J.  pr.  91.  456.) 

100  pts.  alcohol  of  46  vol.  %  dissolve  about 
4  pts.,  and  100  pts  alcohol  of  79  vol.  %  dis- 
solve about  0.4  pt.  crystals.  (Stolba,  Z.  anal. 
3.  311.) 

Insol.  in  ether  or  benzene. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3601.) 

Magnesium  fluosilicate,  MgSiF6-f  6H20. 

Efflorescent.  Sol.  in  1534  pts.  cold  H20, 
forming  a  solution  of  1.235  sp.  gr.  at  17.5°. 
Separates  out  Si02  on  warming,  which  nearly 
all  redissolves  on  cooling.  (Stolba,  C.  C. 
1877.  578.) 


Magnesium  fluosilicate  silicate, 


Min.    Humite;    Chondrodite.      Gelatinises 
with  HC1,  or  H2S04-hAq. 

Manganous  fluosilicate,  MnSiF6+6H2O. 
Sol.  in  H20.    (Marignac,  J.  pr.  83.  202.) 
100   pts.   dissolve   in  71.4  pts.  H20   at 
17.5°,  and  sp.  gr.  of  solution  -  1.44825.  Much 
more  sol.  in  hot  H2O,  and  less  sol  in  alcohol, 
the  stronger  the  alcohol.    (Stolba,  C.  C.  1883. 
292,) 


Mercurous  fluosilicate, 

SI  sol  in  HjO  without  decamp  i  Lemaire,. 
C.  C  1897,  1.  1046.) 

•f  2H20  SI  sol  in  HjO  More  easily  sol. 
in  acidified  H20,  but  precipitated  by  HCl-h 
Aq.  (Berzehus.; 

Mercuric  fluosilicate,  basic,  HgSiF6,  HgO-f 

3H20. 

Decomp.  by  HaO,  but  sol.  in  weakest  acids- 
(Berzelius,  Pogg.  1.  200.) 


Mercuric  fluosilicate,  HgSiF6+6H20 

Deliquescent,    and    easily    sol.    in 
(Finkener,  Pogg  111.  246.) 


Nickel  fluosilicate,  NiSiF6-f  6H20. 

Easily  sol  in  H20.  (Marignac.  Ann.  Min. 
(5)  15.  262.) 

Potassium  fluosilicate,  K2SiF6. 

Sol.  in  833.1  pts.  H2O  at  17.5°,  and  104.S 
pts.  at  100°.  (Stolba,  J.  pr.  103.  396  )  SoL 
in  3800  pts.  cold,  and  more  easily  sol.  in  hot 
H2O.  (Fresenms.) 

More  sol.  in  HCl+Aq  than  in  H20. 

Sol.  in  337  pts.  HCl+Aq  of  26.5%  at  14°; 
in  307  pts.  of  25  7%  at  15°;  in  340  pts.  of  14.1 
%  at  14°;  in  303  pts.  of  13.6%  at  15°;  in  327 
pts.  of  9.6%  at  14°;  in  313  pts,  of  9.2%  at 
15°;  in  376  pts.  of  2  7%  at  14°;  in  319  pts.  of 
2.4%  at  15°;  in  409  pts.  of  1.8%  at  14°. 
(Stolba,  1.  c.) 

Sol.  in  428  pts.  sat,  and  589  pts.  dil. 
NH4Cl+Aq.  (Mallet.) 

Much  less  sol.  in  K2S04,  KNOS,  or  KCl-f 
Aq,  but  more  sol.  in  NH4Ci-}-Aq  than  in  H20. 
(Stolba.) 

Sol.  in  24,066  pts.  K2S04+Aq  containing 
9.92%  K2S04  at  17°;  in  17,858  pts.  containing 
6%  at  18°;  in  19,530  pts.  containing  5%  at 
17°;  in  10,721  pts.  containing  1%  at  17°. 

Sol.  in  125,000  pts.  KN08+Aq  containing 
18.4%  KN03  at  15°;  in  43,478  pts  containing 
8.7%  at  15°;  in  1735  pts  containing  8.8%  at 
100°;  in  35,814  pts.  containing  4.3%  at  15°; 
in  10,203  pts.  containing  1.00%  at  15°. 

Sol.  in  40,070  pts.  JKCl+Aq  containing  25% 
KC1  at  17°;  in  38,352  pts.  containing  18.4% 
at  17°;  in  41,254  pts.  containing  13.4%  at  14°; 
in  24,032  pts.  containing  6.7%  at  12°;  in  1200 
pts.  containing  0.65%  at  17°;  in  1095  pts. 
containing  0.45%  at  18°. 

Sol.  in  358  pts,  NH4Cl+Aq  containing  26.3 
%NH4C1  at  17°;  in  306  pts.  containing  15% 
at  15°;  in  339  pts.  containing  10%  at  15°;  in 
436  pts.  containing  5%  at  15°.  (Stolba,  J.  pr. 
103.  306.) 

Insol.  in  liquid  C02.  (Buchner,  Z.  phys. 
Ch.  1906,  54.  674.) 

InsoL  in  liquid  NH8.  (Gore,  Am.  ch.  J. 
1898,  20.  829  ) 

Completely  pptd.  from  aqueous  solution  by 
an  equal  vol.  of  alcohol. 
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81.  sol.  in  benzonitrile. 
1914,  47.  1369  ) 

Insol   m  methyl  acetate. 
1909,  42.  3790.) 


(Naumann,   B. 
(Xaumann,  B. 


Rubidium  fluosilicate,  Rb2SiFe. 

Sol.  m  625  pts  H2O  at  20°,  and  73.05-74  5 
pts.  at  100°.  More  sol  m  acidified  water. 
Insol.  in  alcohol  (Stolba,  J.  pr.  101.  1.) 

Insol.  m  H20.  (Eggeling,  Z.  anorg.  1905, 
46.  175J 

Less  sol.  in  H20  than  K2SiF6.  (Gossner, 
Zeit.  Kryst.  1904,  38.  149.) 

Silver  fluosilicate,  Ag2SiF6+4H20 

Deliquescent.  Easily  sol.  in  H20.  (Mang- 
nac,  Ann.  Min.  (5)  15.  221.) 

Sodium  fluosilicate,  Na2SiF6. 

Much  more  sol.  m  H2O  than  K2SiF6,  es- 
pecially in  hot  H20.  Addition  of  acid  does 
not  increase  solubility.  (Berzelius.) 

Sol.  in  153  3  pts.  H20  at  17.5°,  and  40.66 
pts.  at  100°.  Easily  forms  supersaturated 
solutions.  (Stolba,  Z.  anal.  11.  199.) 

Much  less  sol.  in  NaCl+Aq  than  in  H20. 
(Stolba,  J.  pr.  1865  (1)  96.  26.) 

Precipitated  completely  from  aqueous  solu- 
tion by  alcohol.  (Rose.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Strontium  fluosilicate,  SrSiF6+2H20. 

Sol.  in  cold  H20,  but  decomp.  somewhat  on 
heating.  Sol.  in  3 1.06  pts.  H2O.  (Fresemus.) 

Easily  sol.  in  acidified  H20  without  de- 
comp. Sol.  in  alcohol. 

Solubility  in  a  mixture  of  H20,  alcohol  (96%), 
HCl+Aq  (20%),  H2SiF6+Aq  (3.7%). 
1  pt,  SrSiFe  is  sol.  m  pts.  of  solutions  of 
given  composition. 


(Fresenius,  Z.  anal.  29. 143.) 

Xhallous  fluosilicate,  TljSiFj-j^HjO. 
Very  easily  sol.  in  H20.     (Kuhlmann.) 

Thorium  fluosilicate,  Th(OH)2SiF6  (?) 
(Cleve.) 

Tin  Cstannic)  fluosilicate,  SnF4,  SiF4. 
Very  easily  sol.  in  H2O.    (Berzelius.) 


HtO 

Alcohol 

HCi+Aq 

HsSiFe 
+Aq 

SrSiFe 

50 
74.1 
70  8 
77.95 
73 
75 
95.24 

50 
25 
25 
20 
25 
25 
0 

0 
0 
4.2 
0.9 
0  9 
0 
2.04 

0 

0 
0 
1  15 
1  1 
0 
2.72 

15.29 
82  93 
50.9 
55  0 
82.97 
147  4 
7  3 

Uranyl  fluosilicate. 
Very  si.  sol.  in  acids.    (Berzelius.) 
Sol."  in  alcohol.     (Stolba,  Z.  anal.  3.  71.) 

1  Vanadium  fluosilicate. 

Deliquescent.  Sol.  in  H20.  (Guyard,  Bull. 
Soc  (2)  25.  352.) 

Yttrium  fluosilicate. 

Insol.   in  pure,   sol.   in  acidified  H20. 
(Berzelius.) 

Zinc  fluosilicate,  ZnSiF6-f6H2O. 
Very  easily  sol.  in  H2O.    (Berzelius.) 

Zirconium  fluosilicate. 

Sol.  in  H2O.  Solution  clouds  up  on  boiling. 
(Berzelius.) 

Fluostannic  acid. 

Ammonium  fluostannate,  (NH^SnFe. 

Sol.  in  H2O.  (Marignac,  Ann.  Min.  (5)  16. 
224.) 

4NH4F,SnF4.  Sol.inH20.   (Marignac.) 

Barium  fluostannate,  BaSnF6. 

Slowly  sol.  in  H20. 

•f  3H20.  Sol.  in  18  pts.  H20  at  18°. 
(Marignac,  Ann.  Min.  (5)  15.  246.) 

Decomp.  by  warming  with  H2S04  with 
evolution  of  HF.  (Emieh,  M.  1904, 25. 1912.) 

Calcium  fluostannate,  CaSnF64-2H20. 

Sol.  in  H2O.  (Marignac,  Ann.  Min.  (5)  15. 
250.) 

Cadmium  fluostannate,  CdSnF6-f-6H20. 
Sol.inH2O.   (Marignac.) 

Cobaltous    fluostannate,    CoSnF6-f6H20. 
(Gossner,  Zeit.  Kryst.  1907,  42.  482.) 

Cupric  fluostannate,  CuSnF6+4H20. 

Not  deliquescent.  (Marignac.  Ann.  Min. 
(5)  15.  2910 

Lithium  fluostannate,  Li2SnF5+2H20. 

Sol.  in  H20.  (Marignac,  Ann.  Min.  (5)  16. 
242.) 

Magnesium  fluostannate,  MgSnF6-h6H2O. 

Not  deliquescent.  Sol.  in  H20.  (Marig- 
nac, Ann.  Min.  (5)  15. 256.) 

Manganous  fluostannate,  MnSnF6+6H20. 
Slowly  efflorescent.   (Marignac.) 

Nickel  fluostannate,  JSiSnF6-h6H30 

Sol.  in  H2(X    (Marignac,  Ann.  Min.  (5)  15. 

262.) 
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Potassium  fluostannate,  K2SnF6+H20. 

Two  modifications — (a)  Thin  plates.  Sol 
in  2.3  pts.  H2O  at  100°,  and  in  15-16  pts.  at 
18°.  (Marignac.) 

(b)  Octahedra.  Sol.  in  3  pts  H2O  at  100°, 
and  27  pts.  at  18°.  (Marignac.) 

Sol.  in  hot  H20.  Can  be  cryst.  from  hot 
H20.  With  cone.  H2S04,  HF  is  evolved 
(Emich,  M.  1904,  25.  911.) 

Potassium  hydrogen  fluostannate,  3KF,  HF, 

SnF4. 
Sol.  in  H20.    (Marignac.) 

Silver  fluostannate,  Ag2SnF6+4H20. 

SI.  f  deliquescent.  Easily  sol  in  H2O. 
(Marignac.) 

Sodium  fluostannate,  Na4SnF6. 
Sol.  in  18-19  pts.  H20  at  20°.    (Marignac.) 

Strontium  fluostannate,  SrSnF6+2H20. 
Sol.  in  5.5  pts.  H2O  at  18°.    (Marignac.) 

Zinc  fluostannate,  ZnSnFfl-{-6H20. 
Sol   in  H2O      (Marignac.) 

Fluosulphonic  acid,  HSO3F. 
See  Sulphuryl  hydroxyl  fluoride. 

Ammonium  fluosulphonate,  FSO3NH4. 

Easily  sol.  in  H20  from  which  it  can  be 
cryst. 

Sol,  in  ethyl  alcohol,  more  sol.  in  methyl 
alcohol.  Can  be  cryst.  from  abs.  alcohol. 
(Traube,  B.  1913,  46.  2528.) 

Sodium  fluosulphonate,  FS08Na. 
Hydroscopic. 
Sol.  in  alcohol  and  acetone.    (Traube.) 

Fluosulphuric  acid. 

(Tncsesium   difluodisulphate,   S207F2CssH-f- 
H20. 

As  the  K  salt.  (Weinland,  Z.  anorg.  1899, 
21.  53.) 

Tnpotassium  cfofluodisulphate, 

S207F2KSH+H20. 

Sol.  in  HF;  quite  stable  in  air;  sol.  in  H20 
with  decomp.  (Weinland,  2.  anorg.  1899, 
21.  51.) 

Tnrubidium    difiuocftsulphate,  S207R2Tb3H 
+H2O. 

Sol.  in  HF.  (Weinland,  Z.  anorg,  1899,  21. 
53.) 

Fluotantalic  acid. 

Ammonium  fluotantalate,   (NH4)sTaF7. 

Very  sol.  in  H20.  (Marignac,  A.  ch.  (4)  9. 
272.) 


(NH4)3TaF8.  (Balke,  J.  Am.  Chem.  Soc. 
1905,  27.  1151J 

Caesium  fluotantalate,  CsTaF6. 
Can  be  recryst.  from  HF+Aq.     (Balke.) 
Cs2TaF7.    Can  not  be  recryst.  from  H*O  as 

it  tends  to  go  into  CsF,  TaF5.     (Balke,  J. 

Am.  Chem.  Soc.  1905,  27,  1151.) 

15CsF,  TaF5.    SI.  sol.  in  H2O.    (Penning- 

ton,  J.  Am.  Chem.  Soc.  1896,  18.  59.) 

Calcium  fluotantalate. 
Difficulty  sol.  in  Ht»O     (Berzelius.) 

Cupric  fluotantalate,  CuTaF7+4H20 

Deliquescent  Easily  sol.  in  HaO  (Marig- 
nac, A.  ch  (4)  9.  294 

Lead  fluotantalate. 

Difficulty  sol  inH2O     (Berzelius.) 

Lithium  fluotantalate,  LiF,  TaF6-f-2H20. 

Can  be  recryst.  from  cone.  HF.  (Balke,  J. 
Am.  Chem.  Soc  1905,  27.  1143.) 

Potassium  fluotantalate,  K2TaF7. 

SI.  sol.  in  cold,  much  more  easily  in  hot 
H2O.  Decomposes,  with  formation  of  a 
white  precipitate  on  boiling.  (Berzelius.  ) 

Much  more  sol.  in  HF-fAq.  1  pt.  of  the 
salt  is  sol.  hi  200  pts.  H20  containing  a  trace 
of  HF,  and  in  150-160  pts.  of  H20  containing 
a  little  more  HF.  (Marignac,  A.  ch.  (4)  9. 
267.) 

Potassium  hydrogen  fluotantalate,  KF,  HF, 

TaF6  (?). 
Sol.inH2O.    (Berzelius.) 

Rubidium  fluotantalate,  Rb/TaF7. 

Sol.  in  HF+Aq.  (Pennington,  J.  Am.  Ch. 
Soc.  1896,  18.  58.) 

3RbF,  2TaF6.  (Balke,  J.  Am.  Chem. 
Soc.  1905,  27,  1151.) 

Sodium  fluotantalate,  3NaF,  TaF5. 
Easily  sol.  in  H20. 
Na2TaF74-H20.  Sol.inH20.   (Marignac.) 

Thallous  fluotantalate,  Tl2TaF7. 

Sol.  in  H2O.  On  boiling  the  aqueous  solu- 
tion tantalic  acid  separates. 

Decomp.  by  cone.  H2S04.  Difficultly 
sol.  in  cold,  easily  sol.  in  hot  HF.  (Ephraim. 
B.  1909,  42.  4461.) 

Zinc  fluotantalate,  ZnTaF7-f  7H2O. 

Very  deliquescent.  Sol.  in  H20.  (Marig- 
nac, A.  ch.  (4)  9.  249.) 

Fluotelluric  acid. 


Ammonium  fluotellurate,  N 

Decomp.  by  H20.     (HGgbom,  Bull.  Soc. 
(2)85.60.). 
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Barium  fluotellurate,    Ba(TeF6)2-f-H20. 
As  above. 

Potassium  fluotellurate,  KTeF5. 

As  above. 

Te08F2K24-3H20.  Stable  in  dry  air;  only 
si.  sol.  in  H20  with  decomp.;  sol.  in  HF. 
(Weinland,  2.  anorg.  1899,  21.  61.) 

Rubidium  cfofluotellurate,  Te03F2Rb2-f3H20. 
SI.  sol.  m  H20  with  decomp.    Sol  m  HF 
(\Veiniand,  Z.  anorg.  1S99,  21.  62.  J 

Fluotitanic  acid. 

Known  only  in  solution  as  titanium  hydro- 
gen fluoride. 


Ammonium  fiuotitanate, 
Sol.  in  H20.    (Marignac.) 
3NH4F,  TiF4.    Sol.  m  H20.    (Marignac.) 

Ammonium  fluose0Mtitanate,  6NH4F,  Ti2F'6. 

Easily  sol.  in  H20.  SI.  sol.  in  NH^+Aq, 
(Petersen,  J.  pr.  (2)  40.  54.) 

Insol.  in  NH4F+Aq.  (Piccini,  C.  R.  97. 
1064.) 

4NH4F,  Ti2Fc.  Properties  as  the  cor- 
responding K  salt.  (Piccini,  B.  18.  257  R.) 

Barium  fluotitanate,  BaTiF6. 

Very  si,  sol.  in  H20.  More  easily  sol.  in 
dil.  HN03  or  HCL  (Engelskirchen,  Dissert. 
1903.) 

(Emich,M.1904,25.907.) 


Cadmium  fluotitanate,   CdTiF6+6H20. 

Extremely  sol.  in  H20.  Easily  sol.  in  50% 
alcohol.  (Engelskirchen,  Dissert.  1903.) 

Caesium  fluotitanate,  Cs2TiF<s. 

More  sol.  in  hot  than  cold  H20  and  much 
more  sol.  than  the  Rb  comp.  (Engels- 
kirchen, Dissert.  1903.) 

4CsF,  TiF4.  More  sol.  in  H20  than 
CsuTaFso  and  is  not  decomp.  by  pure  H20. 
(Pennington,  J.  Am.  Chem.  Soc.  1896,  18. 
60.) 

Calcium  fluotitanate,  CaTiFe-j-3H20. 

Decomp.  by  pure  H20.  Sol.  without  de-  1 
comp.  in  acidified  H20.  (Berzelius.)  i 

Separates  a  precipitate  with  cold  H20, 
which  dissolves  on  heating.   (Marignac,  Ann.  ! 
Min.  (5)  15.  250.)        •  i 

Cupric  fluotitanate,  ChiTiF64-4H20. 

Sol.  in  pure  H20  with  partial  decomp.; 
easily  and  completely  sol.  in  acidified  HaO. 
(Berzelms.) 

Cupric   fluotitanate   ammonium,   fluoride, 

CuTiF6,  NH«F+4HiO. 
Efflorescent.    Easily  sol.  in  H2O.    (Marig-  j 
nac,  Ann.  Min.  (5)  15.  267.)  i 


Cupric    fluotitanate    potassium    fluoride, 

CuTiF6,  KF+4H20. 
As  the  above  salt.    (Marignac.) 

Ferrous  fluotitanate,  FeTiF6+6H20. 
Sol.  in  H20.     (Weber,  Pogg.  120.  287.) 

Ferric  fluotitanate. 
Decomp.  by  H20.    (Berzelius.) 

Lead  fluotitanate. 
Easily  sol.  in  H20.    (Berzelius.) 

Lithium  fluotitanate,  Li2TiF6+2H2O.. 

Very  sol.  in  H20.  (Engelskirchen,  Dissert, 
1903.) 

Magnesium  fluotitanate,  MgTiF6+6H20. 

Easily  sol.  in  cold  H20.  (Marignac,  Ann. 
Min.  (5)  15.  257.) 

Nickel  fluotitanate,  NiTiF6+6H20. 
Easily  sol.  in  H20.    '(Weber,  Pogg.  120. 

282.) 

Potassium  fluotitanate,  K2TiFe. 

Difficultly  sol.  in  cold,  much  more  easily  in 
hot  H20. 

100  pts,  H20  dissolve  at: 

0.556  0.667  0.775  0.909  1.042 1.28  pts.  K2TiF6. 
(Marignac,  A.  ch.  (4)  8.  65.) 

Sol  in  78.6  pts  H20  at  21°.  Sol  in  acids. 
(Picoini,  Gazz  ch.  it.  1886,  16.  104.) 

Sol.  in  78  pts.  H2O  at  20°;  9.4  pts.  at  100°. 
By  addition  of  small  amount  of  HF,  the 
solubility  is  increased.  (Weiss  and  Kaiser, 
Z.  anorg.  1910,  65.  354.) 

Sol.  in  HF.  (Marchetti,  Z.  anorg.  1895, 
10.66.) 

+H2O.  Much  less  sol.  in  H2O  in  presence 
of  KBr  or  KI.  (Hall,  J.  Am.  Chem.  Soc. 
1904,  26.  1246.) 

Sol.  in  H20  or  HF  with  decomp.  (Mar- 
chetti, Z.  anorg.  1895, 10.  66.) 

Potassium  fluosesgmtitanate,  4KF,  Ti2F6. 

Scarcely  sol.  in  H2O:  sol.  in  dil.  acids. 
(Piccini,  B.  18. 257  R.) 

Rubidium  fluotitanate,  Rb2TiF6. 

Very  si.  sol.  in  cold,  somewhat  more  sol.  in 
hot  H2O.  (Engelskirchen,  Dissert.  1903.) 

Silver  fluotitanate. 
Very  deliquescent.    (Marignac.) 

Sodium  fluotitanate,  Na2TiF6. 

Much  more  sol.  in  H2O  thairthe  corre* 
spending  potassium  salt.  (Marignac.  Ann. 
Min.  (5)  15.  238.) 


FLUOXHYPOMOLYBDATE,  CVPEIC 


353 


Sodium    hydrogen    fluotitanate,    Na2TiF6, 
NaHF2. 

Sol.  in  H20.    (Marignac.) 

Strontium  fluotitanate,  SrTiFG+2H2O. 

Sol.  in  cold  H2O.  Solution  clouds  up  on 
heating.  (Marignac.) 

Zinc  fluotitanate,  ZnTiF<j+6H2O. 

SoL  in  H20.  (Marignac,  A.  ch.  (3)  60. 
304.) 

Fluovanadic  acid. 

Ammonium  fluovanadate,  SNE^F,  VF8. 

Moderately  sol.  in  H20.  More  easily  sol. 
in  dil.  acids.  Nearly  insol.  in  alcohol  or  MF 
+ Aq.  (Petersen,  J.  pr.  (2)  40.  52.) 

2NHiF,  VF3-hH20.  Easily  sol.  in  H20. 
SI.  sol.  in  alcohol.  (Petersen.) 

NH4F,  VF3+2H20.  As  above.  (Peter- 
son.) 

Cadmium  fluovanadate,  CdF2,  VFS+7H20. 
Very  si.  sol.  in  H2O.    (Piccini  and  Giorgis, 
Gazz.  ch.  it.  22, 1.  89.) 

Cobalt  fluovanadate,  CoF2,  VF3+2H20. 

SoL  in  H20  without  decomp.  (Petersen, 
I.  c.) 

Nickel  fluovanadate,  NiF2,  VFS+2H2O. 
As  the  Co  salt.   (Petersen.) 

Potassium  fluovanadate,  2KF,  VF8+H2O. 

SI.  sol.  in  H20;  easily  sol.  in  acids.  Insol. 
in  KF+Aq.  (Petersen,  J.  pr.  (2)  40. 51.) 

Potassium  fluovanadate  fluoxyvanadate, 

4KF,  VFS,  VOF?. 

Easily  sol.  in  F20,  and  still  more  easily  in 
HF+Aq.  SL  sol.  in  KF+Aq.  (Petersen,  J. 
pr.  (2)  40.  274.) 

Sodium  fluovanadate,  5NaF,  2VF«+H20. 
As  the  potassium  salt.    (Petersen.) 

Tnallous  fluovanadate,  T1F,  VF8+2H20. 

Easily  sol.  in  H20. 

Sol.  with  decomp.  in  cone.  H2S04,  dil. 
HN03  or  cold  dil.  HCL 

Insol.  in  NaOH+Aq.  (Ephraim,  B.  1909, 
42.  4460.)  . 

2T1F,  VF8+H2O.    Easily  sol.  in  H20. 

SoL  in  cone.  H2S04,  dil.  HNOS,  or  cold  dil. 
HC1  with  decomp. 

Insol.   in   cold   or  hot  NaOH+Aq. 
(Ephraim,  B.  1909, 42,  4461.) 

Zinc  fluovanadate,  ZnF2,  VF,+7H2O. 

SL  sol.  Jn  cold  H20.  Decomp.  on  heating. 
(Piccini  and  Giorgis.) 


Fluoxycolumbic  acid. 

Ammonium  fluoxycolumbate,  3NH4F,  CbOF«. 

Cubic  salt.  Sol.  in  H2O.  (Marignac,  A. 
ch.  (4)  8.  38.) 

2NEUF,  CbOF3.  LameUar  salt.  Much 
more  sol.  in  H20  than  2KF,  CbOF$.  (M.) 

5NH4F,  3CbOF8+H20.  Hexagonal  salt. 
(M.) 

NH4F,  CbOF3.    Rectangular  salt.    (M.) 

Ammonium  fluoxycolumbate  columbium  flu- 

oride, 3NH4F,  CbOF3,  CbFfi. 
(Marignac.) 

Cupric    fluoxycolumbate,    CuF2,    CbOF8+ 
4H2O. 

SI.  deliquescent.  SoL  in  H20.  (Marignac, 
A.  ch.  (4)  8.  42.) 

Potassium  fluoxycolumbate,  2KF,  CbOFj+ 
H2O. 

Sol.  in  12.5-13  pts.  H20  at  17-21°.  Much 
more  sol.  in  hot  H20,  or  H20  containing  HF. 
(Marignac.) 

3KF,  CbOF3.  Decomp.  by  H20  into  above 
salt.  (M.) 

5KF,  3CbOF,+H20.    SoL  in  H20.    fM.) 

4KF,  3CbOFs+  H20.    SoL  in  H20,    (M.) 

3KF,  2Cb20*-f5H20.  SI.  sol.  in  HSO. 
(Petersen,  J.  pr.  (2)  40.  287.) 

KF,  Cb205+3H2O.  SI.  sol.  in  H2O.  (Pe- 
tersen.) 

2KF,  3CbO2F.  Insol.  in  H20.  SoL  in  HF. 
(Kniss  and  Nilson,  B.  20.  1689.) 

See  also  Fluoxypercolumbate,  potassium. 

Potassium  hydrogen  fluoxycolumbate,  3KP, 

HF,  CbOFj. 
SoL  in  H20.   (Marignac.) 

Sodium  fluoxycolumbate,  2NaF,   CbOF«+ 


Sol.  in  H20. 

NaF,  CbOF8+H2O.    (Marignac.) 

Zinc  fluoxycolumbate,  ZnF2,  CbOF8+6H2O. 
Sol.  in  H2O.     (Marignac,  A.  ch.  (4)  8. 
41.) 

Fluozyhypomolybdic  acid. 

Ammonium  fluoxyhypomolybdate,  MoOF*, 
2NEUF. 

Decomp.  by  H20.  (Mauro,  Gazz.  ch.  it. 
19.  179.) 

3MoOF,,  5NH^F+H2O.  Decomp.  by 
H20.  (Mauro.) 

•Cupric  fluoxyhypomolybdate,  CuF2,  MoOFs+ 


,    Deliquescent,      SoL    in    H20.      (Mauro, 
Real.  Ac.  Line.  1892,  1.194.) 
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Potassium  fluoxyhypomolybdate,  MoOF3: 
2KF-fH20. 

Sol.  in  H20  with  decomp. 

Sol.  in  HF  or  HC1 + Aq.  (Mauro  and  Pana- 
bianco,  Gazz.  ch.  it.  12. 80.) 

3MoOF3,  5KF-j-H20.  Sol.  in  H20  with 
decomp.  (Mauro,  Gazz.  ch.  it.  19.  179.) 

Thallotis    fluoxyhypomolybdate,    2T1F, 

MoOF3. 
(Mauro,  B.  1894,  27R.  109.) 

Zinc  fluoxyhypomolybdate,  ZnF2,  MoOF3+ 

6H20. 

Rapidly  deliquescent.     Sol.   in   H20. 
(Mauro,  Real.  Ac.  Line.  1892. 1.  194.) 

Fluoxyhypovanadic  acid. 
See  Fluozyvanadic  acid. 

Fluoxymanganic  acid. 

Ammonium  fluoxymanganate,  (NH^MnOF*. 
Precipitate.    (Nickl£s.) 

Potassium  fluoxymanganate,  K2MnOF4. 
Precipitate.    (Nickles,  C.  R.  65.  107.) 

£e$gw£fluoxymanganic  acid. 

Potassium  sesffwfluoxymanganate, 

K4Mn2OF8-4KF,  Mn2OF4. 
Precipitate.    (Nickles.) 

Fluoxymolybdic  acid. 

See  also  Fluoxyhypomolybdic,  and  fiuoxy- 
permolybdic  acids. 

Ammonium  fluoxymolybdate,  NH*F, 
Mo02F2. 

Sol.  in  H20.  (Mauro,  Gazz.  ch,  it.  20. 
109.) 

+H20.  More  sol.  in  H20  than  2NH4F, 
MoO2Fj.  (Delafontaine,  N.  Arch.  Sci.  ph. 
nat.  30.  250.) 

Correct  formula  is  3NH4F,  Mo02F2. 
(Mauro,  Gazz.  ch.  it.  18.  120.) 

2NH*F,  Mo02F2.  Much  more  sol.  than 
2KF,MoOjF2.  (Delafontaine.) 

SNHiF,  Mo02F2.    Sol,  in  H20.    (Mauro.) 

SNHJB1,  3Mo02F2+H2O.  SoL  in  H20. 
(Mauro,  Gazz.  ch.  it.  20. 109.) 

Ammonium  fluorymolybdate-malybdate, 

Mo02F2,  4NH4F,  (NH4)2Mo04. 
Sol.  in  H20,  but  with  decomp.    (Mauro. 
Gazz.  ch.it.  18. 120.) 

Cadmium  fluoxymolybdate,  CdF2,  Mo02F24> 

6H20. 

SI.  efflorescent.  (Delafontaine,  J.  B.  1867* 
236.) 


Cobaltous  fluoxymolybdate,  CoF2,  Mo02F2  + 

6H20. 

SoL  in  HoO.  (Delafontaine,  J.  B.  1867. 
236.) 

Cupric   fluoxymolybdate,   CuF2,    Mo02F2-|- 

.  4H20. 

Deliquescent.  (Mauro,  Real.  Ac.  Line. 
1892, 1. 194. 

Nickel   fluoxymolybdate,    NiF2,    MoO2F2+ 

6H20. 

Sol.  in  H20.  (Delafontaine,  J.  B.  1867. 
236.) 

Potassium  fluoxymolybdate,  2KF,  Mo02F2+ 
H20. 

Easily  sol.  in  boiling  H20. 

Sol.  in  H>O  with  decomp.  Sol  in  HF. 
'Marchetti,  Z.  anorg  1895,  10.  68  ) 

KF,  Mo02F2+E2O.  GraduaUy  efflores- 
cent. (Delafontaine.) 

Rubidium  fluoxymolybdate,  2RbF,  2Mo02F2 

+2H2O. 

Sol.  in  cold,  more  sol.  in  hot  H20.  (Dela- 
fontaine.) 

Sodium  fluoxymolybdate,  NaF,   Mo02F2-|- 

MH20. 
Sol.  hi  H20.    (Delafontaine.) 

Thallous  fluoxymolybdate,  2T1F,  Mo02F2+ 

H20. 
Sol.  in  hot  H20.    (Delafontaine.) 

Zinc  fluoxymolybdate,  ZnF2,  Mo02F2-f6H20. 
Sol.  in  H20.    (Delafontaine.) 

Fluoxypercolumbic  acid. 

Potassium  fluoxypercolumbate,  2KF,  Cb02F2 
+H20. 

(HccinL  Z.  anorg,  2.  21.) 

Sol.  in  H20  with  decomp. 

Sol.  in  HF.  (Marchetti,  Z.  anorg.  1895, 
10.67.)  / 

Fluoxypermolybdic  acid, 
onmonium    fluoxypermolybdate,    Mo08F2, 


3NH4F. 
Sol.  in  HaO.    (Piccini,  Z.  anorg.  1,  51.) 

Caesium  fluoxypermolybdate,  Mo08F2,  2CsF 

+H20. 
(Piccini.) 

Potassium    fluoxypermolybdate,    MoO»F2, 

2KF+H20. 

Not  very  sol.  in  HaO;  more  sol.  in  HF+ 
Aq  -without  decomp.    (Piccini.) 
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Rubidium    fluoxypermolybdate,     Mo03F2, 


Somewhat  more  sol.  in  HaO  than  K  salt. 
Easily  sol.  in  HF+Aq.    (Piccini.) 

Fluoxypertantalic  acid. 

Potassium  fluoxypertantalate,  2KF,  TaO2F3 

-fH20. 
Sol.  in  H20.     (Piccini,  Z.  anorg.  2.  21.) 

Fluoxypertitanic  acid,  Ti02F2,  HF. 

Known  only  in  solution.     (Piccini,  B.  18. 
255  R.) 

Ammonium    fluoxypertitanate,    Ti02F2, 


Very  unstable.  (Piccini.  Gazz.  ch.  it.  17. 
479.) 

TiO2F2,  SNEUF.    Sol.  in  E20. 

Sol.  in  H202.  (Piccini,  Z.  anorg.  1895,  10 
439.) 

2Ti02F2,  3NH4F.  Sol  in  H20.  (Piccini, 
B.  18.  698  R.) 

Barium    fluoxypertitanate,    TiO2F2,    BaF2. 

Precipitate.  Easily  sol.  in  acids.  (Piccini, 
B.  18.  698  R.) 

2Ti02F2)  3BaF2.  Insol.  in  E20;  sol.  in  dil. 
acids.  (Piccini,  Gazz.  ch.  it.  17.  479.) 

Potassium  fluoxypertitanate,  Ti02F2,  2KF. 
Sol.  in  H20.    (Piccini,  B.  21.  1391.) 
Sol.  in  H202.    (Piccini,  Z.  anorg.  1895,  10. 

438.) 

Fluoxypertungstic  acid. 

Potassium  fluoxypertungstate,  2KF,  W03F+ 

H20. 
(Piccini,  Z.  anorg.  2.  11.) 

Fluoxytantalic  acid. 
See  also  Fluoxypertantalic  acid. 

Ammonium  fiuoxytantalate,  3NH4F,  TaOF2, 
Easily  sol.  in  H20.   The  solution  clouds  up 
by  standing  or  on  warming.    (Joly,  C.  R.  81. 
1266.) 

Fluoxytitanic  acid. 
See  also  Fluoxypertitanic  acid. 

Barium  fluoxytitanate,  TiOF2,  BaF2. 

Insol.  in  H20:  sol.  in  dil.  acids.  (Piccini, 
Gazz.  ch.it.  17.  479.) 

Fluoxytungstic  acid. 

Ammonium  fluoxytimgstate,  2NH4F,  W02F2. 
Very  sol.  in  HaO.   (Marignac,  A.  ch.  (3)  69. 
650 


XH4F,  WOaFs+HsO.  Decomp.  by  H2(X 
Crystallises  unchanged  from  HjO  containing 
HF.  (Marignac.) 

Ammonium    fluoxytungstate    tungstate, 

4NH4F,  WOjFj,  (NH4)3W04, 
Incompletely  sol.  in  H20.     Residue  dis- 
solves in  XH4OH+Aq.    (]\Iarignac.) 

Cadmium  fluoxytungstate. 
Very  soL  in  H2O.    (Marignac.) 

Cupric  fluoxytungstate,  CuF2,  W02F2+4H2O. 
Very  sol.  in  H20.   (Marignac,  C.  R.  55. 888. 

Cupric  fluoxytungstate  ammonium  fluoride, 

CuF2,  W02F2,  NH«F+4HaO. 
SoL  in  IE2O.    (Marignac.) 

Manganese  fluoxytungstate. 
Very  sol.  in  H2O.    (Marignac.) 

Nickel    fluoxytungstate,    NiF2,    WOaFsH- 

10H20. 

Deliquescent.  Very  sol.  in  H2O.  (Marig- 
nac.) 

Potassium  fluoxytungstate,   KF,    W02F2-f 

H2O. 

Can  be  recrystalUsed  without  decomp.  only 
from  H2O  contaimng  HF.  (Marignac,  A.  ch. 
(3)  69.  70.) 

2KF,  WO2F2-fH20.  Difficultly  sol.  in 
cold,  more  easily  in  hot  H20.  (Berzelius.) 

Sol.  in  17  pts.  H20  at  15°.     (Marignac.) 

Can  be  recjrystallised  without  decomp. 
from  H2O,  or  H20  containing  HF.  (Marig- 
nac.) 

Sol.  in  H20  with  decomp.  Sol.  in  HF. 
(Marchetti,  Z.  anorg.  1895,  10.  71  ) 

See  also  Fluoxypertungstate,  potassium. 

Silver  fluoxytungstate. 
Very  easily  sol.  in  H30.    (Marignac.) 

Sodium  fluoxytungstate,  2NaF,  W02F2. 

More  soL  in  H20  than  the  corresponding  K 
compound.  (Berzelius.) 

Thallous  fluoxytungstate,  T1F,  W02F2. 

Insol.  in  H2O.     Decomp.  by  H20. 
(Ephraim  and  Heymann,  B.  1909,  42.  4463.) 

2T1F,  W02F*.    Insol.  in  H20  but  decomp. 


thereby.    (Ephraim  and  Heymann,  B   10 
42,  4462.) 

3T1F,  2WO2F2.  Insol.  in  H20.  Decomp. 
by  acids.  (Ephraim  and  Heymann,  B.  1909, 
42.  4462.) 

Zinc  fluoxytungstate,  ZnF2,  WO2F2+10H20. 
Very  sol.  in  H20.   (Marignac.) 
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JFluoxyuranic  acid. 

Ammonium  fluoxyuranate,  3NH4F,  UO2F2. 

Easily  sol.  in  H20,  less  in  HF.    Insol.  in 
alcohol.    (Bolton.) 

100  g.  solution  sat.  at  27°  contain  10,11  g. 
salt. 

100  g.  solution  sat.  at  81.3°  contain  20.71  g. 
salt. 

(Burger,  Dissert.  1904.) 

Barium    fluoxyuranate,    3BaF2,    2U02F2-f 
2H20. 

Traces  dissolve  in  hot  HSO.    Easily  sol.  in 
dil.  acids.    (Bolton.) 

Potassium  fluoxyuranate,  3JKF,  UOSF2. 

Sol.  in  8  pts.  HaO  at  21°.    Insol  in  alcohol 
and  ether.    (Bolton,  J.  pr.  99.  269.) 

Does  not  exist.    (Smithells,  Chem.  Soc.  43. 
125.) 

4KF,U02F2.  Insol.  in  H2O.  Easily  sol.  in 
dil.  acids.    (Ditte,  C.  R.  91. 115.) 

5KF,  2U02F2.     (Baker,  Chem.  Soc.  35 
7600 

3KF,  2U02F2+2H20.    (Baker.) 


Sodium  fluoxyuranate,  NaF, 

-f2HsO.    Not  efflorescent. 

-HEW).  Insol.  in  H20  and  dil.  acids.  81 
sol.  in  cone.  HCl-f-Aq.  Sol.  in  cone.  H2S04. 
(Bolton,  J.  B.  1866. 212.) 

4NaF,  UO*F?.    (Ditte.) 

Does  not  exist.  (Smithells,  Chem.  Soc. 
43. 125.) 

Fluoxyvanadic  acid. 

Ammonium  fluoxyvaaadate,  12NEUF,  V2Q& 
2VOF8. 

Easily  sol.  in  H20,  and  not  attacked  by 
cold  cone.  H2S04.  (Baker,  Chem.  Soc.  33. 
38S.) 

Formula  is  3NE4F,  V02F.  (Petersen,  J. 
pr.  (2)  40.  289.) 

3NH*F,  VOSF.  Sol.  in  H20.  (Petersen, 
Z.  c.) 

Much  less  sol.  in  H20  in  presence  of  NH4F. 
(Piccini  and  Giorgis,  Gaza.  ch.  it.  27. 1. 65.) 

+H20.  (Piccini  and  Giorgis,  Gaza.  ch.  it. 
1892,22.  55.) 

3NH<F,  VOF2.  "Hypovanadate."  Quite 
sol.  ui  H20.  Very  si.  sol  in  MF+Aq.  Less 
5oIvS^c^thaJlinH^-  ffetersen,  J. 


.  ~Jb'2.  Sol.  in  H30.  (Petersen.) 
,  _^ .  (Piccini  and  Giorgis.) 

7NH4F,  4VOF2+5H20.  Very  sol.  in  H20. 
(Petersen.) 

3NH4F,  2V02F.  Sol.  in  HjO  without  de- 
comp.  Sol.  in  cone,  HF+Aq.  (Kccini  and 
Giorgis,  Gazz.  ch.  it.  24.  1.  68.) 

SNEUF,  2VOF3-hH20.  Sol,  in  H20  with 
aeeomp. 

V20S,  2NH4F.    (Ditte,  C.  R.  106.  270.) 


V205,  8NH4F+4H20.    As  above. 
V206)  4NH4F+4H2O.    As  above.    Sol.  in 
H20. 

Ammonium     hydrogen      fltufeoxyvanadate, 

7NH4F,  HF?  4VOSF. 
Very  sol,  in  H2O.    (Petersen^  J.  pr.  (2)  40. 

284.) 

Ammonium    hydrogen    fnfluoxyvanadate, 
3HF,  9NH4F,  5VOF3. 

Easily  soL  in  E2(X  SI.  sol.  in  MF+Aq» 
(Petersen,  J.  pr.  (2)  40. 280.) 

3NH4F,  3HF,  2VOF3.  Sol.  in  H20. 
(Baker,  Chem.  Soc.  33.  388.) 

Identical  with  3HF,  9NH4F,  5VOFS. 
(Petersen.) 

Barium  fluoxyvanadkte,  BaF2,  V02F. 
Ppt.    (Ephraim,  Z.  anorg.  1903,  35.  79.) 

Cadmium    fluoxyvanadate,    CdF2,    VOF2-h 
7H2O. 

"Hypovanadate."  As  the  Co  salt.  (Pic- 
cini and  Giorgis.) 

Cobalt  fluoxyvaaadate,  CoF2,  VOF2+7H20. 
"  Hypovanadate."    Sol.  in  H2O.     (Piccini 
and  Giorgis.) 

Nickel  fluoxyvanadate,  NiF2,  VOF2+7H20. 

"H^ovanadate."  As  the  Co  salt.  (Piccini 
and  Giorgis.) 

Potassium  fluoxyvanadate,  7KF,  3VOF2. 

Very  si.  sol.  in  H20  and  MF-f  Aq,    Easily 

•1.  in  dil.  acids.  (Petersen,  J.  pr.  (2)  40. 
199.) 

2KF,VOF2.   As  above.    (Petersen.) 

2ICF,  2V205-f-8H20.  Sol.  in  H20  and 
H2S04.  (Ditte,  C.  E,.  105. 1067.) 

2KF,  3V205+5H20.    As  above. 

2KF,  4V206-h8H20.    As  above. 

4KF.  V205.    Less  sol.  than  4KF.  3V205. 

4-2H20,  and  +3H20.    Sol.  in  H26. 

4KF,  3V206-h4H20,  and  +6H2O.  Less 
sol.  than  2KF,  3V205-f-5H20. 

8KF,  V2O5-f2H2O,  and  +3H2O.  Sol.  in 
020, 

Potassium  influoxyvanadate,  2KF,  VOF8. 

Ppt    (Petersen,  J.  pr.  (2)  40.  272.) 

6KF,  V206,  2VOF8+2H20.  Sol.  in  H20. 
Insol.  in  cold  cone.  H2S04.  (Baker,  Chem. 
Soc.  33.  300.) 

Formula  is  3KF,  2V02F.  (Piecini  and 
Giorgis.) 

See    also    Ehiovanadate    fluoxyvanadate, 


Potassium  flud^oxyvanadate,  2KF,  VOjF. 
Easily  sol.  in  H«0.   (Petersen,  J.  pr.  (2)  40. 
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3KF,  VO2F.    As  above.     (Petersen.) 
3KF,  2V02F.    Sol.  in  H20;  scarcely  at- 
tacked by  H2S04.    (Piccini  and  Giorgis.) 

Potassium  hydrogen  fluoxyvanadate,  3KF, 

HF,2VOFs. 
Sol.  in  H20.    (Petersen.) 

Sodium  fluoxyvanadate,  8NaF.  3VOF24- 
2H20 

Sol.  in  H20.    (Petersen,  J.  pr.  (2)  40.  200.) 

3NaF,  VO?F,  VOF3  (?).  Very  easily  de- 
comp.  (Piccini  and  Giorgis.) 

2NaF,  2V206+10H2O.  Sol.  in  H20. 
(Ditte,  C.  R.  106.  270.) 

4NaF,  V206.    As  above. 

4NaF,  3V2O6+18H2O.    As  above. 

6NaF,  V208+5H20.    As  above. 

SNaF,  V20B+3H2O.    (As  above. 

Thallous  fiuoxyvanadate,  2T1F,  VOF2. 

Somewhat  sol.  in  cold  H20  without  decamp, 
Sol.  in  boiling  H20  with  exception  of  a 

black  residue,  which  is  easily  sol.  in  'dil. 

H2S04.    (Ephraim.  B.  1909,  42.  4460.) 
3T1F,  2V02F.    Insol.  in  H2O.    Sol.  in  H2O 

containing    H2S04.      (Ephraim    and    Hey- 

mann,  B.  1909,  42.  4459.) 

Zinc  fluoxyvanadate,  ZnF2,  ZnO,  2VOF8-f- 
14H2O. 

Decomp.  on  air;  sol.  in  H20.  (Baker, 
Chem.  Soc.  33.  388.) 

True  composition  is  represented  by  the  for- 
mula ZnF2,  V02F-|-7H2O.  (Petersen.) 

ZnF2;  V02F+7E20.  Very  sol.  in  H20. 
(Piccini  and  Giorgis.) 

ZnF2,  VOF2-f7H20.  "Hypovanadate." 
Sol.  in  cold  H*O,  but  decomp,  by  boiling; 
sol.  in  dil.  HF+Aq.  (Piccini  and  Giorgis.) 

Fluozirconic  acid. 

Ammonium  fluozirconate,  (NEU^ZrFe. 
Sol.inH20. 
3NH4F,  ZrF4.    Sol.  in  H2O.     (Marignac.) 

Cadmium  fluozirconate,  2CdF2,  ZrF44-6E20. 

Sol.  in  H20:  can  be  recrystalised  therefrom. 
(Marignac,  A.  ch.  (3)  60. 257.) 

CdZrF6-h6H20.   Sol.  inH20.    (Marignac.) 

Caesium  fluozirconate,  CsF,  ZrF4+H20. 

Sol.  in  H20  without  decomp.  *  (Wells, 
Z.  anorg.  1895,  10.  434.) 

2CsF.  ^rF4.  *  Sol.  in  H20  without  decomp* 
(WeUs,Z.  anorg.  1895, 10,  434.) 

2CsF,  3ZfE4+2H20.  Only  si.  sol.  in  H20. 
(Wells,  Z;  arforgi  1895, -10.  434.) 


Cupric  fluozireqnate,  2CuF2,  ZrF4+12H20. 

Easily  sol.  in  cold'HaO.    (Marignac,  A.  ch. 
(3)60.296.)    • 

'   3CuF*;    2JSrF4+16H20.      Sol.    in    H20 
(Marignac.) 


Lithium  fluozirconate,  2LiF,  ZrF4. 

Ppt.  (Wells,  Am.  J.  Sci.  1897,  (4)  3. 
468.) 

4LiF,  ZrF4  +  HH20,  Sol.  in  E20  with 
decomp.  (Wells,  Am.  J.  Sci.  1897,  (4)  3. 
469) 

Magnesium  fiuozirconate,  MgZrF6-f  5H20. 
Sol.  in  H2O.    (Marignac.) 

Manganous  fiuozirconate,  MnZrF6-f-5H2(X 
Sol.  in  H20.    (Marignac,  J.  pr.  83.  202.) 

Nickel  fluozirconate,  2NiF2,  ZrF4+12H20. 

Sol  in  H2O.  (Marignac,  A.  ch.  (3)  60. 
291.) 

NiZrF6-h6H20.  Sol.  in  H20.  (Marig- 
nac.) 

Nickel  potassium  fiuozirconate,  K2ZrF6? 

NiZrF6-f8H2O. 
SoLinHsO.    (Marignac.) 

Potassium  fluozirconate,  KF,  ZrF44-H20. 

Much  more  sol.  in  hot,  than  cold  H2O. 
(Marignac.) 

2KF,  ZrF4=K2ZrF6.  100  pts.  H20  dis- 
solve at  2°,  0.781  pt.;  at  15°,  1.41  pts.;  at  19.° 
1,69  pts.;  at  100°,  25.0  pts.  K2ZrF«.  (Marig- 
nac.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  8290 

3!&,  ZrF4. 

Sodium  fiuozirconate,  5NaF,  ZrF4. 

100  pts.  H2O  dissolve  0.387  pt.  at  18°,  and 
1.67  pts.  at  100°.  (Marignac.) 

2NaF,  ZrF4.  (Wells,  Am.  J.  Sci.  1897,  (4) 
3.  469.) 

SNaF,  2ZrF4.  Sol.  in  H20  with  decomp. 
(Wells.) 

Tellurium  fluozirconate,  TeF,  ZrF*. 

Sol.  in  H2O  without  decomp.  (Wells, 
Am.  J.  Sci.  1897,  (4)  3.  470.) 

+H2O.  Sol.  in  H20  without  decomp. 
(Wells.) 

3TeF,  ZrF4  Sol.  in  H20  without  decomp. 
(Wells.) 

5TeF,  3ZrF4,  Sol.  in  H20  without  decomp. 
(Wells.) 

Zinc  fluozirconate,  ZnZrF6-|-6H2O. 

Sol.inH20.   (Marignac.) 
'  2ZnF2,  ZrF4-f  12H20.   Sol.inH20.    (Mar- 
ignac, A.  ch.  (3)  60. 257.) 

Fulminating  gold. 
See  Auroamidoimide. 

Fulminating  platinum^ 
,   See  Fulminoplatinum. 
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Fulminating  silver. 
See  Silver  nitride. 

Fulminoplatinum  compounds. 

See— 


Tnchlorofulminoplatinum. 

fe/rachlorofulminoplatinum. 

Chloroxyfulminoplatinum. 

Fuscocobaltic  chloride,  Co(NH3)4(OH)Cl2 

-hH20. 

Sol.  in  H20,  from  which  it  is  precipitated 
by  NH4Cl+Aq;  decomp.  by  boiHng  H20; 
pptd.  from  aqueous  solution  by  alcohol. 
(Fremy,  C.  R.  32.  501.) 

nitrate,  Co(NH3)4(OH)(N03)2+H20. 

Sol.  in  H2O.  Properties  as  the  chloride. 
(Fremy.) 

sulphate,  Co(NH8)4(OH)S04+l^H20. 

Sol.  in  H20.  Insol.  in  NH4OH+Aq. 
(Fremy,  C.  R.  32. 501.) 

Insol.  in  H2O.  Sol.  in  cone.  HCl+Aq,  or 
H2SO4,  from  which  it  is  precipitated  by  S20. 
(Vortmann,  N.  6.  412.) 


s  white  precipitate. 
See  Mercuri^'ammonium  chloride. 

Gadolinium,  Gd. 

(Maxignac,  C.  R.  102.  92.) 

Gadolinium  bromide,   GdBr8+6H2O. 

Sol.  in  HBr.    (Benedicks,  Z.  anorg.  1900, 
22. 403.) 


Gadolinium   chloride, 

Somewhat  deliquescent.  Sol.  in  H20. 
(Benedicks.) 

Gadolinium  platinum  chloride. 
See  Chloroplatinate,  gadolinium. 

Gadolinium  fluoride,  GdF8. 

Insol.  in  H20 ;  si.  sol.  in  hot  HF.  (Popovici, 
B.  1908,  41.  635.) 

Gadolinium  hydroxide,  Gd(OE)8. 
Ppt,    (Benedicks,  Z.  anorg.  1900,  22.  402.) 

Gadolinium  oxide,  Gd208. 

Sol.  in  acids,  (de  Boisbaudran,  C.  R.  111. 
394.) 

Somewhat  hydroscopic;  easily  sol.  in  acids. 
(Benedicks.) 

Gallium,  Ga. 

Not  decomp.  by  H20;  easily  sol.  in  cold 
HC1  +Aq.  Slowly  sol.  in  warm  dil.  HN08+ 
Aq.  Not  attackea  by  cone.  HNOj  free  from 


No03    below   40-50°,    and    only    slowly    in 
presence  of  N203.    (Dupre",  C.  R.  86.  720.) 

Easily  sol.  in  cold  or  warm  JKOH-j-Aq. 
(de  Boisbaudran,  A.  ch  (5)  10.  100.) 

Gallium  bromide,  GaBr3. 
Deliquescent,  and  sol.  in  H2O. 

Gallium  bichloride,  GaCl2. 

Deliquescent,  and  decomp.  by  H2O.  (Nil- 
son  and  Petersen,  C.  R.  107.  527.) 

Gallium  chloride,  GaCl3. 

Deliquescent,  and  very  sol.  in  little  H20. 
Decomp.  by  much  H20,  with  formation  of 
basic  salt,  which  is  slowly  sol.  in  dil.  HC1 

+Aq. 

Gallium  hydroxide. 

Sol.  in  acids;  sol.  in  KOH  or  NaOH+Aq, 
less  easily  in  NH4OH+Aq,  even  in  presence 

Of    ^rTY>TT\QT)1  \HTTTt    S£tltS« 


Gallium  iodide,  Gals. 

Deliquescent,  and  sol.  in  H20.  (de  Bois- 
baudran and  Jungfleisch,  C.  R.  86.  578.) 

Gallium  sw&oxide,  GaO  (?). 
Sol.  in  HN03 -fAq.    (Dupre*.) 
Sol.  in  dil.  H2S04+Aq. 

Gallium  oxide,  Ga208. 
Sol.  in  acids. 

Germanium,  Ge. 

Insol.  in  HCl+Aq.  Easily  sol.  in  agua 
regia.  Decomp.  by  HNO84-Aq  to  oxide. 
Cone.  H2S04  decomp.  to  sulphate.  Insol.  in 
boiling  KOH+Aq.  (Winkler,  J.  pr.  (2)  34. 
177;  36. 177.) 

Germanium  tetfrabromide,  GeBr4. 
Decomp.  by  H8O.    (Winkler.) 

Germanium  bichloride,  GeCl2. 
DecomplbyHsO.    (Winkler.) 

Germanium  ^^'achloride,  GeCU. 

Sinks  in  H20,  and  is  gradually  decomp. 
thereby,  (Winkler,  J.  pr.  34. 177.) 

Insol.  in  and  not  attacked  by  hot  cone. 
H2S04.  (Friedrich,  W.  A.  B:  102,  2b.  540.) 

Germanium  chloroform,  GeHCl*. 

Decomp.  by  H»0.  Sol.  in  ECl-fAq, 
(Winkler.) 

Germanium  tetoafluoride,  GeF<. 

Deliquescent,  and'  sol.  in  H20. 

+3H20.  Deliquescent.  Melts  in  its 
crystal  H20  when  warmed.  (Winkler.) 
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Germanium  potassium  fluoride. 
See  Fluogermanate,  potassium. 

Germanium  hydride,  GeH4. 

SI.  sol.  in  hot  HCL  Sol.  in  NaOCl-f  Aq. 
(Voegelen,  Z.  anorg.  1902,  30.  327.) 

Germanium,  teiraiodide,  Gel* 

Deliquescent,  and  sol.  in  H20  with  decomp. 
(Wmkler ) 

Germanium  wowoxide,  GeO. 

Not  appreciably  sol.  in  dil.  H2S04-f-Aq. 
Easily  sol.  in  HCl-f  Aq.  Insol.  in  alkalies. 
(Winkler,  J.  pr.  (2)  34. 177.) 

Somewhat  sol.  in  H20 ;  insol.  in  H2S04~f-Aq, 
even  when  hot  and  cone,  (van  Bemmelen.  R. 
t  c.  6.  205.) 

Germanium  dioxide,  GeO2. 

Not  very  difficultly  sol.  in  H20. 

SoL  in  247.1  pts.  H2O  at  20°;  in  93.3  pts, 
at  100°.  (Winkler.) 

Easily  sol.  in  alkali  carbonates  or  hydrates 
-j-Aq;  si.  sol.  in  acids. 

Germanium  oxychloride,  GeOCl2. 

Insol.  in  H20:  sol.  in  acids.  (Winkler,  J. 
pr.  (2)  36. 177.) 

Germanium  Twowosulphide,  GeS. 

Sol.  in  402.9  pts.  H20.  Sol.  in  cone,  hot 
HCl+Aq.  Sol.  in  KOH+Aq.  Sol.  in 
(NBU)2S-f  Aq  when  precipitated.  Insol.  in 
(NH4)2S-j-Aq  if  crystalline.  Also  exists  in  a 
colloidal  state.  (Winkler.) 

Germanium  ^'sulphide,  GeS2. 

Sol.  in  221.9  pts.  H20.  Easily  sol.  in. 
ZOH+Aq,  or  NH4OH-f-Aq.  Insol.  in  acids. 
Exists  also  in  a  colloidal  state.  (Winkler.) 

Glass. 

Numerous  and  extensive  researches  have 
been  made  on  the  action  of  H20  and  various 
solutions  on  glass.  The  older  work  has  a  cer- 
tain historical  interest,  but  only  a  brief  state- 
ment of  some  of  the  more  important  results 
can  be  given  here.  For  a  very  thorough 
resume"  of  the  work  before  the  year  1861, 
Storeys  Dictionary,  p.  555,  should  be  con- 
sulted. 

All  glass  is  more  or  less  attacked  by  H2O, 
the  more  easily  the  greater  the  amount  of 
alkali  present,  the  finer  it  is  powdered,  and 
the  higher  the  temperature. 

Glass,  as  that  of  a  flask,  is  decomposed  to  a  consider- 
able extent  by  several  days'  boiling  -with  EfeO,  a  portion 
of  the  fixed  alkali,  being  dissolved,  but  when  powdered 
Class  is  rubbed  with  distilled  HsO  in  a  mortar,  the  H«0 
remains  pure  and  exhibits  no  alkalinity.  (Scheele.) 

Glass  of  alembics  is  partially  dissolved  by  long  boil- 
ing with  H*0.  (Lavoiser.) 

HsO  extracts  potash  or  soda  from  glass  together  with 


a  portion  of  the  silica,,  the  decomposition,  taking  place 
the  more  easily  in  proportion  as  the  glass  is  richer  in 
alkalies,  more  minutely  divided,  or  the  temperature  of 
the  water  higher  (Bibchof,  Ka^fn  Arch  1.443) 

Powdered  cro^n  gluts  and  borne  varieties  of  window 
glass  render  cold  H.'O  alkaline  when  in  contact  there- 
with. ( Dumas  ) 

100  pts  finely  divided  flint  glabb  bhe  7  pts.  potash 
uhen  boiled  one  week  with  H«0.  (Griffiths  Q.  J  Sci. 
20  238  ) 

Retorts  of  ordinary  or  flint  glasb  are  partially  dis- 
solved by  HsO  when  it  is  evaporated  therein  (Chev- 
reul,  1811 ) 

Finely  powdered  plate -class  (Faraday,  Pogg.  18.  509), 
and  Thunngian  potash  glass  (Ludwig,  Arch  Pharm.  91. 
47)  redden  moistened  turmeric  paper 

The  alkaline  reaction  disappears  bv  continued  wash- 
ing, but  reappears  when  the  glass  is  freshly  rubbed. 
(Griffiths.) 

Cold  HsO  takes  up  SiOi  a&  well  as  alkali  from  glass 
powder  (Fuchs ) 


15  5%* CaO,  and  72  1%  SiOa,  is  treated  repeatedly  with 
HO,  more  than  3^  of  the  glass  is  dissolved,  and  the 
undissolved  part  gives  up  1  5^  CaO  to  HC1  +Aq  with 
effervescence.     A  glass  containing  more  alkali,   i.  e. 

16  3%  NaaO,  6  49c  CaO  77  3%  SiOs,  lost  with  the  same 
treatment  18  2%,  and  the  residue  gave  up  2%  CaO  to 
HCl+Aq.    (Pelouze,  C  B.  43   117  ) 

In  the  above  case  the  fineness  of  the  glass  has  an 
influence  as  well  as  its  corupoaition.  When  the  same 
sample  of  glass  was  boiled  1  hour  with  HsO,  amounts 
were  dissolved  in  the  proportion  1  4  .  28,  according  as 
the  glass  was  in  form  of  a  coarse,  fine,  or  very  fine 
powder  Glass  of  the  composition  of  the  above  samples, 
as  given  by  Pelouze,  lost  10  and  32%  respectively 

If  powdered  glass  is  boiled  with  HsO  and  COa  con- 
ducted into  the  solution,  it  is  absorbed;  if  boiled  with 
KaSO4,  Na*SO<  is  dissolved  (Pelouze  ) 

Glass  tubes  are  converted  into  a  white  crystalline 
mass  by  heating  with  HaO  several  months  to  75-150°; 
lead  glass  and  Bohemian  glass  most  easily,  English 
crown  glass  least.  A  little  H20  attacks  glass  more 
than  much  HaO. 

The  action  of  H20  is  greatly  increased  by 
finely  pulverising  the  glass. 

H20  dissolved  10%  of  a  glass  containing* 
12%  Na2O, 15.5%  CaO,  and  72.5%  Si02,  and 
32%  of  another  glass  containing  16.3%  Na^O, 
6,4%  CaO,  and  77.3%  Si02.  (Vogel,  B.  A. 
Munchen,  1867. 437.)  .  . 

Action  of  H2O  on  a  glass  containing  74% 
Si02,  8.6%  CaO,  14%  Na^O.  0.6%  K20,  with 
traces  of  A12O8,  FezOa,  MnO,  and  MgO. 

By  boiling  with  H20  a  decrease  of  3.9  mg. 
was  observed  for  the  first  hour,  which  soon 
became  constant  at  2.2  mg.  per  hour.  The 
action  was  then  proportional  teethe  time,  and 
also  to  the  surface  in  contact  with  the  liquid, 
but  independent  of  the  amount  of  liquid 
evaporating. 


perature,  so  that  at  90-100°  only  J£  as  much 
"     i  is  dissolved  as  by  boiling  HaO.  (Emmer- 

A.  150. 257.)  • 

vy  hen  steam  condenses  in  tubes  of  N a  glass, 
they  are  so  strongly  attacked  that  the  HjO 
has  an  alkaline  reaction,  but  tubes  of  hard  or 
Bohemian  K  glass  are  not  so  strongly  at- 
tacked. (Tollens,  B.  9. 1540.) 

.The  effect  of  H20  is  so  great  as  to  ompart  a 
distinctly  alkaline  reaction  to  water  condens- 
ing in  a  tube  of  ordinary  glass.  By  condensing 
water  in  long  tubes  of  various  kinds  of  glass 
the  following  results  were  obtained. 


360 


GLASS 


I.  Easily  fusible  Thuringian  glass.     Sur- 
face exposed =324  sq.  cm. 

After  2  hours,  62,0  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  36.0  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  33.2  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  20,8  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  20.8  mg.  KOH  were  dis- 
solved. 

Or,  in  14  hours,  172.8  mg.  KOH  were  dis- 
solved. 

II.  Less  easily  fusible  Thuringian  glass. 
Surface  exposed  =  499  sq.  cm. 

After  3  hours,  19.2  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  15  2  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  12.4  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  11.2  mg.  KOH  were  dis- 
solved. 

Or,  after  12  hours,  58.0  mg.  KOH  were  dis- 
solved. 

III.  Combustion  tubing  of  very  difficultly 
fusible  Bohemian  glass.    Surface  exposed 
1130  sq.  cm. 

After  3  hours  4.16  mg.  KOH  were  dis- 
solved. 

After  3  hours  more  4.16  mg.  KOH  were  dis- 
solved. 

After  3  hours  more  4.16  mg.  KOH  were  dis- 
solved. 

After  3  hours- more  4.16  mg.  KOH  were  dis- 
solved. 

,    Or,  after  12  hours,  16.64  mg.  KOH  were  dis- 
solved. 

IV.  Easily  fusible  Bohemian  glass.    Sur- 
face exposed  =  1394  sq.  cm. 

After  3  hours,  7.88  mg.  KOH  were  dis- 
solved. 

.  After  3  hours  more,  8.56  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  1.97  mg.  KOH  were  dis- 
solved. 

Or,  after  9  hours,  24.32  mg.  KOH  were  dis- 
solved. (Kreusler  and  Henzold,  B.  17,  34.) 

From  the  above  the  following  table  has 
been  calculated. 

50  ccm.  H20  dissolves  from  a  surface  of 
1000  sq.  m.  in  1  hour:— 

96.0  mg.  from  easily  fusible  Thuringian 


12.8  mg.  from  less  fusible  Thuringian  glass. 


1.2  mg.  from  combustion  tube  of  .Bohemian 
glass. 
2.0  mg.  from  harder  tube  of  Bohemian 


(Kreusler  and  Henzold,  B.  17. 34.) 

100  ccm.  H20  dissolves  so  much  glass  from  a 
flask  every  2  seconds  when  in  contact  there- 
with that  0.1  cem.  J£  normal  oxalic  acid  is 
neutralised  thereby.  (Bohlig,  Z.  anal.  23. 
518.) 


0  69 

1  7 
1.32 
2.22 


3.7 

3.8 

4  8 


14  35 
26.97 


Action  of  H20  on  various  kinds  of  Na  glass. 
1  g.  of  finely  powdered  glass  was  boiled  10-15 
minutes  in  a  silver  dish  with  100  ccm.  H20, 
and  the  per  cent  of  Na20  (or  K20)  in  the 
solution  was  determined. 

%Na20 
(K20) 

Orthoclase  feldspar  ...  0  17 

Glass  of  a  Bohemian  combustion  tube       0  56 
"          flask  (German  manuf  .) 
"          champagne  bottle 
Natrolite 

Glass  of  a  wine  bottle  (Hungarian) 
Glass  which  was  attacked  by  H2O 

under  pressure 
Lead  glass 

Glass  that  broke  easily 
Glass  tubing  that  became  rough  when 

fused 

Glass  tubing  that  became  opaque  by 
fusing  .... 

Solid  water  glass       .... 
(Wartha,  Z.  anal.  24.  220.) 

The  relative  ease  by  which  various  kinds  of 
glass  are  attacked  by  H2O  is  shown  by  the 
following  table.  The  glass  was  powdered  and 
heated  on  a  water  bath  with  exclusion  of 
atmospheric  C02. 

Potassium  water  glass  .  .291 
Sodium  water  glass  .  .  .  196 
Yellow  glass  rich  in  alkali  .  .  34 
Thuringian  glass  .  .  19 

Ditto  from  Tittel  and  Co.  .          8 

Window  glass  ....  8 
Lead  glass  from  Jena  .  6 

Bohemian  glass  from  Kavalier  .  2.4 
Lead  crystal  glass  .  .  .  1.4 
Thermometer  glass,  16IV,  from 

Jena  .  .  .  .  .1.0 
Zinc  glass,  362,  from  Jena  .  .  0.8 
Lead  glass,  434,  from  Jena  .  0  6 

Lead  glass,  4832  'from  Jena  .       0.2 

Heaviest  lead  silicate,  from  Jena  .       0.0 

(Mylius,  C.  C.  1888,  1313.) 
Solubility  of  various  kinds  of  glass  in  H20. 
The  amounts  dissolved  from  various  kinds 
of  glass  by  heating  5  hours  with  H20  were  as 
follows. 
Yellow  glass  rich  in  alkali  (13% 

K20,  15%  Na20) 
Poor  Thuringian  glass  (6.6%  K20, 

16.5%  NasO)      . 
Glass  from  Tittel  and  Co.  (7.1% 

K20,  14.3%  Na20)      . 
Bottle  dass  from  Schilling  (4.2% 

K20,  11.9%  Na20)      , 
Bohemian  glass   from   Kavalier 
(13.3%  K20,  11.4%  Na20)  . 
Rhenish    window    glass    (13.5% 


Lead  crystal  glass  from  Ehren- 

feld  (12.1%  K20) 
Green  bottle  glass  (1.3%  K20,  9.5 


249  mg. 

91.4  " 

30.4  " 

13.0  " 

10.1  " 

8.4  " 

8.5  " 
6.5  " 


GLASS 


361 


Solubility  of  various  kinds  of  glass  in  H2O — 

Continued. 
Thermometer   glass    16III    from 

Jena  (14.0%  Na2O,  7%  ZnO)      6. 4  mg. 
Lead  glass,  No.  483,  from  Jena 

(47%PbO,7.3%K2O)  .       3.3     " 

Lead  silicate      .         .         .  O.G     " 

(Mylms  and  Forster,  B.  22. 1100.) 

By  calculation  from  the  electrical  conduct- 
ivity of  the  solutions  formed,  various  data 
were  obtained  by  Kohlrausch  (B.  24.  3565), 
which  showed  that  different  varieties  of  glass 
were  attacked  in  very  different  degree  by 
cold  HaO,  and,  moreover,  the  amount  dis- 
solved was  proportionately  much  greater 
during  the  first  few  minutes  of  treatment 
with  H20  than  afterwards,  and,  furthermore, 
the  rate  of  decrease  was  much  faster  for  good 
glass  than  poor.  Increase  of  temperature 
increased  the  rate  of  solubility  to  a  very 
great  degree,  the  increase  for  1°  C.  being 
about  17%.  In  7  hours  at  80°  half  as  much 
was  dissolved  as  in  B  months  at  18°.  Ex- 
tensive tables  are  given.  (.Kohlrausch,  B.  j 
24.  3651.)  See  also  Kohlrausch  (W.  Ann.  44. 
577). 

A  very  extensive  research  on  the  action  of 
E^O  on  glass,  with  a  historical  review  of  the 
work  previously  done  on  the  subject,  has  been 
published  by  Mylius  and  Forster.  (Z.  anal. 
31. 241 )  The  general  results  may  be  summed 
up  as  follows: — 

1.  The  solution  of  glass  in  H20  is  caused  by 
a  decomposition,   by  which  free  alkali  is 
formed, 

2.  The  silicic  a'cid  of  the  glass  is  brought 
into  solution  by  a  secondary  reaction  of  the 
free  alkali  in  the  solution. 

3.  The  constituents  of  the  solution  change 
according  to  the  conditions  of  the  diges- 
tion. 

4.  The  amount  of  alkali  going  into  solution 
from  a  given  surface  under  certain  conditions 
is  a  measure  for  the  resistance  of  a  glass  under 
those  conditions. 

5.  The  rate  of  attack  of  glass  surfaces  by 
cold  H20  decreases  rapidly  with  the  length 
of  time  of  digestion,  and  finally  approaches  a 
Constant  value. 

6, -The  solubility  increases  very  rapidly 
with  increase  of  temperature. 

7.  The  ratio  of  the  solubility  of  several 
kinds  of  glass  is  dependent  on  the  tempera- 
ture. 

8.  From  glasses  which  show  the  same  ease 
of  attack  unequal  amounts  of  substance  may 
be  dissolved. 

9.  The  solubility  of  a  glass  is  influenced  by 
the  condition  of  the  surface  from  "weather- 
ing" by  prolonged  exposure  to  the  C02  and 
HaOoftheair. 

,  10,  The  poorer  a  glass  is  the  less  will  its 
solubility  decrease  by  prolonged  treatment 
with  HA 

11.  A  good  glass  is  essentially  less  easily 


attacked  after  having  been  previously  treated 


12.  After  treatment  with  HA  glass  sur- 
faces have  the  property  of  fixing  alkali  from 
the  solutions  formed,  and  giving  it  up  again 
by  a  subsequent  treatment  with  HA 

13.  Potassium  glass  is  much  more  sol.  than 
sodium    glass    (contrary    to    previous    re- 
searches), but   the  difference   decreases  as 
the  glass  becomes  richer  in  CaO. 

14.  In  glass  flasks  which  are  to  be  only 
slightly  attacked  by  cold  or  hot  H2O,  the  CaO, 
alkalies,  and  Si02  must  stand  in  a  fixed  rela- 
tion to  each  other. 

15.  Of  the  more  common  varieties  of  glass, 
lead  flint  glass  is  least  sol.  in  H20,  but  its 
surface  is  corroded,  and  it  is  easily  decomp. 
by  acids. 

(Mylius  and  Forster,  Z.  anal  31.  241.) 

Bottle  glass  containing  much  AlaOa  is  easily  attacked 
by  acids 

From  powdered  flint  glass,  boiling  HCi  -J-Aq  extracts 
K,  but  no  Pb  (Griffiths  ) 

Bottles  of  flint  glass  with  CXHk)  ^COa  +Aq  became  so 
fragile  that  on  shaking  pieces  of  glas>s  were  detached 
(Griffiths.) 

All  glass  is  decomp.  by  HF. 

Cone  HsPO*  also  attacks  all  glass 

Glass  containing  small  amounts  of  SiOu  are  attacked 
by  HjSOi,  poorer  glass  by  boiling  HCi,  HNOs,  and 
aqua  regia  (Berzekus  ) 

Cone  HNOa  does  not  act  on  flint  glass  at  145-150°. 
(Sorby,  C.  R.  30.  990) 


of    ordinary    chemical    apparatus 

gives  up  traces  of  metals  to  HCI  and  HNOS+ 
Aq,  but  hard  Bohemian  glass  consisting  of 
75%  SiO2,  15%KA  10%  CaO,  resists  the 
action  of  warm  cone,  acids:  also  an  easily 
fusible  Na  K  glass  with  77  %  Si02,  7.7% 
KA  5%  NaA  10.3%  CaO,  is  not  easily 
attacked.  (Stag.) 

KOH,  and  NaOH+Aq  dissolve  Si02  from 
glass  the  more  easily  the  hotter  and  the  more 
cone,  the  solutions  are.  (Midler.)  NH4OH, 
and  (NH4)2C034-Aq  attack  many  kinds  of 
glass,  especially  flint  glass.  Ca02H2  attacks 
glfl^ss  appreciably  at  45°  and  lower;  still  more 
strongly  on  boiling.  (Lamy,  A.  ch.  (5)  14. 
155.) 

The  action  of  various  solvents  on  the  glass 
mentioned  on  page  359  in  Emmerling's  ex- 
periments is  as  follows: 

The  action  of  HCl+Aq  containing  0.2  to 
3%  HCI  is  practically  null,  but  is  increased 
either  by  dilution  or  concentration.  A  very 
small  quantity  (0.02%)  HCI  added  to  H20 
almost  wholly  prevents  its  action  on  glass. 
With  HCl+Aq  (11%  HCI)  a  decrease  of  4,2 
mg.  was  noticed  in  the  first  hour,  and  only 
3-4  mg.  af terwards.  The  same  is  tne  case  for 
HN084-Aq  in  still  greater  degree,  0.008% 
HN08  sufficing  to  nearly  counteract  the 
solvent  action  of  HA 

H2SO4-f  Aq  has  about  double  the  solvent 
effect  possessed  by  HA 

Oxalic  and  acetic  acids  both  diminish  the 
solvent  action  of  H2O, 

The  addition  of  even  traces  (0.04%)  of 
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increases  the  solvent  action,  and  this 
is  further  rapidly  increased  by  an  increase  in 
the  amount  of  Xa2C03.  Na2C03+Aq  con- 
taining 1%  XaaCO3  dissolves  about  10  times 
as  much  as  pure  B^O,  i.  e.  about  35  mg.  per 
hour. 

The  above  is  also  the  case  with  KOH+Aq, 
but  in  even  greater  degree.  KOH  +  Aq  con- 
taining 0  025%  KOH  dissolved  three  tunes  as 
much  as  pure  H2O. 

(NH4)2C08-f  Aq  has  about  the  same  action 
as  H20. 

With  XH4OH+Aq  (9%  NH3)  7  mg.  de- 
crease for  the  first  hour,  and  3  mg.  afterwards 
was  noticed.  The  concentration  of  the 
NH4OH-{-Ag  was  apparently  without  effect. 

The  addition  of  NH4C1  decreases  the  solv- 
ent action  of  H2O  proportionately  to  the 
amount  added,  but  with  new  flasks  large 
amounts  are  dissolved. 

With  NH4Cl+Aq  (7%NH4C1)  4.2  mg.  were 
dissolved  in  the  first  hour,  and  the  amount 
dissolved  gradually  decreased  to  null  after  24 
hours  on  account  of  the  liberation  of  HC1  by 
the  decomp,  of  NH4C1. 

NaCI,  KC1,  KN03,  and  Na2S04  show  a 
similar  behaviom  to  that  of  NH4C1. 

Na2HP04+Aq  containing  0.4%  Na2HP04 


hag  six  tunes  the  solvent  action  of  pure  H2O. 
but  the  action  is  not  increased  by  further 
concentration. 

In  general,  those  salts  the  acids  of  which 
form  insol.  Ca  salts,  as  Na2C03,  Na2S04, 
Na2HP04,  (NH«)2C204,  increase  the  solvent 
action  of  H2O,  and  this  effect  is  greater  the 
more  concentrated  the  solution  KC1, 
KN03,  NH4C1,  and  CaCl2  decrease  the  effect, 
and  the  stronger  the  solution  the  less  is  the 
action. 

All  Na  glass  with  approximately  the  above 
composition  has  the  same  power  of  resistance 
against  H20;  Bohemian  K  glass  shows  a 
greater  resistance,  especially  against  acids. 
(Emmerling,  A.  150.  257.) 

Action  of  various  reagents  on  hard  Bohemian 
glass.  100  ccm.  substance  dissolved  mg. 
glass  in  6  days  at  100°. 

H20  .  .  .10.0 
H2S+Aq  .  .  8.7 
Dil.  (NBUjS+Aq.  .  52  5 
Cone.  (NH4)2S+Aq.  47.2 
Conc.NH4OE+Aq  .  42.5 
Dil.NH4OH+Aq.  .  7.7 
NH4SH+Aq  .51.2 

(Cowper,  Chem.  Soc.  41. 254.) 


Action  of  various  solutions  on  glass  of  different  composition.    (The  figures  denote  decrease 
in  weight  in  mg.  of  a  100  ccm.  flask.) 


Time 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

H20  

5hrs. 

62 

31 

29 

17 

13 

9 

7 

7 

5 

4 

H2S04-rAq  (25%  H2S04)  .        . 
HCl+Aq  (12%  HC1) 
NH4OH+Aq  (10%  NH»)  . 
Na2HP04+Aq  (12%  Na2HP04) 

3    " 
3    " 
3    " 
3    " 

*85 

43 

35 
27 
62 
81 

8 
4 
11 
64 

7 
2 
8 
40 

6 
1 
7 
35 

5 
1 

7 
34 

5 
1 
6 
30 

5 
0 
5 
15 

3 
0 
5 

12 

Na^COs+Aq  (2%  Na2COs)       . 

3    " 

283 

160 

130 

124 

50 

45 

42 

42 

26 

26 

Composition  of  above  varieties  of  glass. 


i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Si02 
A120S 
CaO 
K2O 
Na20 

76  22 
4*27 
19*51 

74,09 
0.40 
585 
7  32 
12.34 

76  39 
0  50 
5  50 

4  94 
12  67 

68.56 
1.85 
7  60 
2.24 
19.75 

74  48 
0.50 
7.15 
6.64 
11.23 

74.69 
0.45 
785 
8  64 
8  37 

66.75 
1  31 
13  37 
05  50 
3  07 

74.12 
0  50 
8.55 
4.86 
11  97 

77.07 
0.30 
8.10 
3.75 
10  78 

74  40 
0.70 
8.85 
4.40 
11,65 

It  is  seen  that  glass  which  resists  the  attack 
of  H2O  also  resists  acids  and  alkalies,  and  that 
the  relative  resistance  of  all  varieties  to  any  of 
the  solutions  is  the  same.  Therefore  the 
action  of  H20  may  be  accepted  as  a  criterion 
for  judging  of  the  resistance  of  a  glass  to  all 
solvents.  Glass  No.  10,  in  which  the  molecu- 
lar ratio  of  Si02:CaO:K20(Na20)  is  8: 1 :1.5,  is 
recommended  as  best  suited  for  chemical 
uses.  {Weber  and  Sauer,  B.  25.  70.) 

Mylius  and  Fbrster  (B.  25.  97)  recommend 
a  glass  in  which  the  molecular  ratio  of 
Si02:  CaO:  K20  (Na20)  is  7.2:  1:  1.1  as  the 
best  suited  for  chemical  apparatus. 


In  an  exhaustive  research  on  the  action  of 
aqueous  solutions  on  glass,  which  cannot  be 
given  in  full  on  account  of  its  great  length, 
the  following  conclusions  are  reached: — 

1.  Solutions  of  caustic  alkalies  act  on  glass 
much  more  strongly  than  H^O,  dissolving  all 
the  constituents  ol  the  glass — that  is,  the  glass 
as  such.    Very  dilute  solutions  form  an  ex- 
ception, 

2.  01  the  caustic  alkalies,  NaOH+Aq  has 
the   strongest    action,    then    come    KOH, 
NH4OH,    and   BaO2H2+Aq   in   the   order 
named. 

3.  Increase  in  temperature  increases  the 
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strength  of  the  attack  of  alkalies  very  con- 
siderably. 

4.  At  high  temperatures,   the  ease  with 
which  glass  is  attacked  increases  at  first 
rapidly  with  the  concentration  of  the  alkali, 
but  afterwards  more  slowly. 

5.  At  ordinary  temperatures  very  concen- 
trated alkali  solutions  have  less  action  on 
glass  than  dil  solutions. 

6.  Solutions  of  pure  alkalies,  if  not  too 
cone.,  act  less  on  glass  than  when  contamin- 
ated with  small  amounts  of  Si02. 

7.  Alkali    carbonates +Aq    attack    glass 
much  more  than  H2Q,  even  when  they  are 
very  dilute.    The  action  corresponds  less  to 
that  of  the  caustic  alkalies  than  to  that  of 
other  salts.    With  equivalent  concentration, 
Na^COs+Aq  has  a  stonger  action  than  KaCOa 
+Aq, 

8.  The  action  of  salt  solutions  on  glass  is  a 
compound  one,  depending  both  on  the  con- 
centration and  the  kind  of  salt  dissolved,  and 
is  made  up  of  the  action  of  the  H20  and  the 
salt  in  solution. 

9.  Each  kind  of  attack  is  differently  in- 
fluenced by  the  composition  of  the  glass. 

10.  Solutions  of  those  salts,  the  acids  of 
which  form  insol.  Ca  salts,  have  a  stronger 
action  than  H20,  and  the  action  increases 
with  the  concentration. 

11.  Solutions  of  those  salts,  the  acids  of 
which  form  sol.  Ca  salts,  have  less  action 
than  H20,  and  the  action  decreases  with  the 
concentration.    (Ferster,  B .  25. 2494.) 

Data  on  this  subject  published  since  the 
first  edition  of  this  work  have  not  been  con- 
sidered. 

Glucinic  acid. 

Potassium  glucinate,  K2G102. 

Very  deliquescent.  Sol.  in  H20  and  acids. 
(Kruss  and  Moraht,  B.  23.  733.) 

Glucintun  (Beryllium),  Gl. 

Not  attacked  by  hot  or  cold  H20.  Sol.  in 
cold  dil.  ENOs+Aq.  (Wetter,  Pogg.  13. 
577.) 

Sol.  only  in  boiling  cone.  HNOs+Aq. 
(Debray,A.ch.(3)44.5.) 

Sol.  in  dil.  HCl+Aa.  dil.  and  cone.  H2SO4+ 
Aq,  and  KOH-f  Aq,  but  insol.  in  NH4OH+ 
Aq.  (Wahler,  Debray.) 

Sol.  in  hot  HC1,  hot  cone.  HNOa,  and  hot 
cone.  H2S04.  (Lebeau,  A.  ch.  1899,  (7), 
16.  474.) 

Glucinium  azoimide,  GIN*. 

Decomp.  by  hot  H20.  (Curtius,  J,  pr. 
1898,  (2),  68.  292.) 

Glucinum  borocarbide,  3G12C,  £6C. 

Insol.  in  H20.  Easily  sol.  in  mineral  acids 
especially  HN08.  (Lebeau,  A.  ch.  1899,  (7) 
16.  481.) 


C4Bf)Glc     Stable  in  air. 
Easily  sol.  in  mineral  acids,  cone,  and  dil, 
(Lebeau,  C.  R.  1S9S,  126.  1349.) 


Glucinum  bromide,  GlBr2. 

Sol.  in  H20  with  evolution  of  much  heat. 
(Wtthler.) 

Sol.  in  abs.  alcohol.  fLebeau,  A.  ch.  1S99, 
(7)  16.  484 ) 


Glucinum  carbide,  G12C. 

Decomp.  by  H20.  Slowly  attacked  by 
cold  or  hot  cone.  HC1  and  HN03.  Gradu- 
ally but  completely  sol.  in  dil.  acids.  (Le- 
beau, A.  ch.  1899,  (7),  16.  476.) 

G1C2.   Not  easily  decomp.  by^  strong  acids. 

Easily  sol.  witn  decomp.  in  dil  acids. 
(Lebeau,  C.  R.  1895,  121.  497.) 

Glucinum  chloride,  G1C12. 

Anhydrous.  Fumes  and  deliquesces  in  air. 
Sol.  in  H20  with  hissing  and  evolution  of 
much  heat.  Easily  sol.  in  alcohol. 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J[. 
1898,20.828.)  ,  .  «„ 

Sol.  in  alcohol  and  ether.  SI.  sol.  in  CJECa, 
CHC13,  C14  and  CS2.  (Lebeau,  A.  ch.  1899, 
(7)  16.  493.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

H-4H20.    Very  hydroscqpic. 

Easily  sol.  in  H20  and  in  alcohol.  (Mie- 
leitner,  Z.  anorg.  1913,  80.  73.) 

Glucinum  chloride  ammonia,  G1C12,  4NHS. 
(Mieleitner,  Z.  anorg.  1913,  80.  73.) 

Glucinum  chloride  iodine  trichloride, 

2IC1S,  G1C12+8H20. 

Hygroscopic.  (Weinland,  Z.  anorg.  1902, 
30.  140.) 

Gludnum  ferric  chloride,  G1C12,  FeCla+E2O. 
Decomp.  by  H20.     (Neumann,  A.  244. 
329.) 

Glucinum  mercuric  chloride,  G1C12,  3HgCl2+ 

6H20. 
Sol.  in  H20.    (Atterberg,  B.  6.  1288.) 

Glucinum  fhallic  chloride,  3G1C12,  2T1C18. 

Cryst.  from  HC1  solution.  (Neumann,  A. 
244. 348.) 

Glucinum  stannic  chloride. 
See  Chlorostannate,  glucinum. 
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GLUCINUM  FLUORIDE,  BASIC 


Glucinum  fluoride,  basic,  2G10,  5G1F2. 
Sol.  in  H20.    (Lebeau,  A.  ch.  1899,  (7)  16. 
484.) 

Glucinum  fluoride,  G1F2. 
Deliquescent.     Sol.    in    H2O.     Insol.    in 
anhydrous  HP.    SoL  in  alcohol.     (Lebeau, 
C.  R,  1898,  126.  1421.) 
Sol  in  H20  in  ail  proportions.    Somewhat 
sol.  in  abs.  alcohol.    Easily  sol.  in  90%  al- 
cohol, also  in  a  mixture  of  alcohol  and  ether. 
Insol.  in  anhydrous  HF.     (Lebeau,  A.  ch. 
1899,  (7)  16.  484.) 

Solubility  of  freshly  pptd.  G102H2  in  NaOH-j- 
Aq  at  room  temperature. 

milhmoU  Na  per  1. 

G  G1O  dissolved  in  1  1. 

649 
540 
540 
483 
383 
388 
386 
390 

3.6 
2  92 
2  53 
1.69 
1  64 
1  53 
1  45 
1.24 

In  the  first  two  cases  the  values  were  ob- 

Glucinum  potassium  fluoride,  G1F2,  KF. 

SI.  sol.  in  H20.  (Awdejew.)  Much  more 
sol.  in  hot  than  cold  H20.  (Berzelius.) 

G1F2,  2KF.  Sol.  in  about  50  pts.  H2O  at 
20°,  and  19  pts.  boiling  H20.  (Marignac.) 


tained  by  adding  to  GlCl2+Aq  at  0°.  ice  cold 
NH4OH  and  treating  the  ppt.  with  NaOH-f 
Aq.  In  the  remaining  cases  by  dissolving 
basic  G1C03  in  HC1  and  pouring  into  NaOH-f- 
Aq.  (Haber,  Z.  anorg.  1904,  38.  386.) 

Solubility  of  G1O2H2,  which  is  one  week  old' 
in  NaOH-f  Aq  at  t°. 


Glucimun  sodium  fluoride,  G1F2,  2NaF. 

NaOH 

t° 

G   G1O  in  1  1 

Sol.  hi  34  pts.  H20  at  100°,  and  68  pts.  at 
18°.    (Marignac.) 

J4-N 
1-N 

20-23° 
20-23° 

0.060 
0.170 

2-N 

20-23° 

0.570 

Glucinum  hydroxide,  G102H2. 
Easily  sol.  in  acids.    Sol.  in  H2S03-hAq. 
SoL  in  C02-t-Aq;  100  ccm.  sat.  C02+Aq 
dissolve  0.0185  g.  G10.    (Sestini,  Gazz.  ch. 

J4-N 
1-N 
2-N 
Jf-N 
1-N 

50-53° 
50-53° 
50-53° 
100° 
100° 

0.080 
0  230 
0.900 
0.080 
0.290 

it.  20.  313,) 
Also  sol.  in  KOH, 

NaOH,  NH4OH,   or 

2-N 

100° 

1  020 

(NH4)2CO»+Aq;  especially  when  freshly  pre- 
cipitated; also  m  NasCOs,  or  K2C03+Aq. 

CHaber.) 

(Debray) 

Insol.  in  NH4OH+Aq  containing  NH4C1+ 
A*-. 

SolubiHty  of  G102H2  in  NaOH+Aq  at  25°. 

G  mola 

Very  si.  sol.  in  Li2COa-f-Aq.    (Gmelin.) 

Na 

Gl 

Sol.inH2S04+Aq. 

(Berthier.) 

Sol.  in  Ba02H2-f-Aa,  from  which  it  is  pptd. 
by  NH4  salts,  but  not  by  boiling.    SoL  in 
boding  NH4Cl-fAq  when  freshly  pptd. 
SoL  in  NH4F-f  Aq,   (Helmholt,  Z.  anorg.  3. 

0  268 
0.318 
0.446 
0.526 

0.0330 
0  0492 
0.0841 
0  089 

130.) 

0.563 

0.101 

0.801 

0.143 

Solubility  of  G10aH2  in  NaOH+Aq. 

0.854 

0  202 

G  .Na  w  20  ccm 

G.  Gl.  in  20  com. 

(Wood,  Chem.  Soc.  1910,  97.  884.) 

0.3358 

0.0358 

Insol.  in  NH4OH+Aq  and  in  aJkyl  amines. 

0.6717 
0.8725 

0.0882 
0.1175 

(Renz,  B.  1903,  36.  2753.) 
Sol.  in  GlS04+Aq.     (Parsons,  J,  phys. 

1.7346 

0.2847 

Chem.  1907,  11.  658.) 
A  form  insol.  in  acids  and  alkalies  can  be 

(Eubenbauer,  Z.  anorg.  1902,  30. 334.) 

When  glucinum  hydroxide  is  treated  with 
alkali,  more  dissolves  at  first  than  corresponds 
with  the  true  equilibrium  under  the  prevail- 
ing conditions,  for  such  solutions  spontane- 
ously deposit  more  or  less  glucinum  hydrox- 
ide according  to  the  concentration.  (Ruben- 
bauer.) 


obtained  by  sufficiently  long  heating  in  boil- 
ing H20,  Na2COs-hAq,  NH4OH+Aq,  or 
solutions  of  NaOH  or  KOH  so  dil.  that  the 
G102H2  is  either  insol  or  very  si.  sol.  therein, 
(van  Oordt,  C,  C.  1906,  L  108.) 

100  ccm.  of  glycerine+Aq  containing  about 
60%  by  vol.  of  glycerine  dissolve  0.1  g.  G1O. 
(Miiller,  Z.  anorg.  1905,  43.  322.)  *  . 

Contains  VsHsQ  (Schaffgotsch) ;  4/sH20  (At- 
terberg). 


GLUCINUJM  SELENIDE 
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Solubility  of  GIQgHa,  which  has  been  boiled  with  alkali,  in  various  solvents. 


Alkali  used 

Time 

Solvent 

Solubility 

10-N  NaOH 

NaOH 
KaOH 

2M  hrs, 

Long  time 
2  hrs. 

0.106-N  NaOH 
0.39-N    NaOH 
0.97-N    NaOH 
2.0-N      NaOH 
2.0-N      NaOH 
10-N  K,C02 
Dil.  HC1 
Hot  cone.  HC1 
Dil.  acetic  acid 

1  moL  G10->H2     331  mole  NaOH 
1  mol.  G102H2     183  mole  NaOH 
1  mol.  GlO2Ho    91.8  mole  NaOH 
1  mol.  G102H2       49  mole  NaOH 
1  mol.  G102H2       49  mole  NaOH 
InsoL 
SI.  sol. 
Slowly  sol. 
Almost  insol. 

KOH 

Till  flocculent 
ppt.  appeared 

1-N  KOH 

1-N  NaOH 
Warm  dil.  HC1 

Insol. 

Cl 

Sol. 

J£-N  Na2C03 

f  J£-N  Na2COs  for 
\  then  Yio-N  Na«00« 
[     for 

3  hrs. 
3  hrs.  and 
4  hrs. 

1-N  NaOH 
Dil.  HC1 

1-N  NaOH 
XML.  HC1 

Easily  sol. 

SI.  sol. 
Slowly  sol. 

H-N  K3C08 
10-N  KsCOa 

6hrs. 
Short  time 

10-N  K2C03 
1-N  NaOH 
Cold  10-N  K2C03 

Insol. 
Easily  sol 
Very  slowly  soL 

NH4OH 

5  his. 

J£-N  NaOH 

Very  si.  sol. 

(Haber.) 


Glucinuin  iodide,  G1I2. 

Sol.  in  H*0  with  evolution  of  much  heat. 
(Wdhler.) 

Decqmp.  in  moist  air  and  by  H20. 

SoL  in  abs.  alcohol.  Insol.  in  mosfc  neutral 
organic  solvents,  as  benzene,  toluene,  etc. 
(Lebeau,  C.  R.  1898,  126. 1273.) 

Insol.  in  CeH*,  C7H8  and  oil  of  turpentine. 
Easily  sol.  in  CSs.  SoL  in  anhydrous  alcohols 
without  evolution  of  heat.  (Lebeau.  A.  ch. 
1899,  (7)  16. 490.) 

Gtycimun  iodide  ammonia,  2G1I2,  3NH8. 
Ppt.    (Lebeau,  A.  ch.  1899,  (7)  16.  492.) 

Glucintun  oside,  GKX 

.  Crystalline.  Insol.  in  acids  except  cone. 
H2SO<.  (Ebebnen.  C.  R.  32.  710.) 

Amorphous.  Absolutely  insol.  in  H20. 
The  higher  the  temp,  to  which  the  substance 
has  been  heated  the  more  insol.  is  it  in  acids. 
Insol.  in  NH4OH+Aq  or  (NH4)sC08+Aq. 
InsoL  in  cone.  NH4Cl-hAq,  or  KOH,  and 
NaOH-fAq.  (Rose.) 

When  obtained  by  ignition  of  G1S04,  it  is 
very  slowly  but  completely  sol.  in  HCJL  and 
H2SO4-f-Aq.  (Rose.) 

InsoL  in  hydracids.  SoL  in  cone*  HjS04. 
(Lebeau,  C.  R.  1896,123.  819.) 

InsoL  in  liquid  NH8,  (Gore,  Am.  ch.  J. 
1898^0.8280 


Glucinum  peroxide  basic,  2G1O2,  3G10. 
+8J^HaO.      (Komarovski,    Chem. 
1913,  104  (2)  707.) 


Soc. 


Glucinum  oxybromides. 

SoL  in  H2O  if  three  or  lesjs  eguivalents  of 
base  are  present  to  one  of  acid;  insoL  if  more 
of  the  base  is  present.  (Ordway,  Am.  J.  Sci. 
(2)26.207.) 

Glucinum  oxychloride,  G12OC13=G107  G1C12> 

Insol.  in  H20. 

SGlClo,  2G10+2H20  (?).  SoL  in  HaO. 
(Atterberg.) 

GlCli,  3G1O+3H20  (?).  SoL  in  HiO^but 
solution  soon  becomes  cloudy  and  deposits  a 
fine  ppt.  By  boiling  the  solution  it  is  decomp. 
into  above  salt,,  and  G1C12,  12G102H2-f 
10H30,  which  is  insol.  in  H20;  decomp.  into 
G1O2H2  by  washing.  Sol.  in  acids.  (Atter- 
berg.) 

Glucinum  oxyfluoride,  5G1F2,  2G10. 

Readily  sol.  in  H3O.  (Lebeau,  C.  R.  1898, 
126. 1419.) 

Glucinum  phosphide. 
Decomp.  by  H2O.    (Wb*hler.) 

Glucinum  setexude. 
SI.  sol.  in  H20.    (Berzelius.) 
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GLUCINUM  SULPHIDE 


Ghicinum  sulphide. 

Slowly  sol.  without  decomp.  in  HaO,  but 
easily  decomp.  by  acids.  (VTohler.) 

Gold,  Au. 

Gold  which  has  been  pptd.  from  AuCl3-f 
Aq  by  FeSO«  is  sL  sol,  in  HC1.  (Awerkiew, 
Z.  anorg.  1909,  61.  10.; 

Not  attacked  by  H2O.  Insol.  in  HX03  or 
HCl-fAq.  Easily  sol.  in  aqua  regia  or  any 
mixture  evolving  Cl  or  Br.  Sol.  in  selenic 
acid,  or  antimonic  acid+Aq;  less  easily  in 
arsenic  acid-f-Aq.  Sol.  in  mixtures  of  HC1 
and  nitrates,  or  HN03  and  chlorides;  also  in 
/•V-./-11  i  IVXT/-\  IT."  M  tQr\  \  i_t_Art  (y\  Jnso' 


in  H2S04,  except  in  presence  of  KMn04 
HNOj,  or  HI03.  Sol.  in  a  solution  of  I  in 
ether  in  direct  sunlight. 

Sol,  in  solutions  of  ferric,  and  cupnc  salts. 

Sol.  in  HCl-fAq  containing  H2CrO4, 
HoMn04,  H2Se04,  H3As04.  or  FeCl*.  (Wurtz). 

Attacked  by  fuming  HC1  (sp.  gr.  1.178)  at 
ord.  temp,  in  direct  light,  especially  in  the 
presence  of  a  trace  of  MnCla,  but  not  attacked 
in  the  dark  even  in  the  presence  of  this  salt. 
(Berthelot,  C.  R.  1904, 138.  1298.) 

100  ccm.  hot  cone.  HC1  dissolve  0.008  g. 
yellow  Au  powder  in  4  hours.  (Hanriot  and 
Raoult,  C.  B.  1912,  165. 1086.) 

Upon  boiling  25  and  50  cr.  HCl+Aq  (sp, 
gr.  1  178 j,  dil.  to  125  cc.  with  250  mg.  sheet 
Au  Vs  m.  square,  0.009  in  thick,  weighing 
250  mg.  for  several  hours,  there  was  no  loss 
of  weight  of  Au.  (McCaughey,  J.  Am.  Chem. 
Soc  1909,  31.  1263.) 

From  5  g.  finely  divided  ordinary  yellow 
gold;  100  cc.  HN03 of  22°  B,  dissolve  0,002 g. 
in  2  hrs. 

100  cc.  HNOj  of  32°  B.  dissolve  0.0119  g. 
in  2  hrs. 

100  cc.  HNO,  of  36°  B.  dissolve  0.028  g. 
in  2  hrs, 

100  cc.  HN08  monohydrate  dissolve  0.076 
g.  in  2  hrs.  (Hanriot  and  Raoult,  C.  R.  1912, 
155.  1085.) 

From  5  g.  brown  gold: 

100  ccm.  HNO»  of  22°  Baume  dissolve 
0.006  g.  in  2  hrs. 

100  ccm.  HN"0»  of  32°  Baume  dissolve 
0.039  g.  in  2  hrs. 

100  ccm.  HNO*  of  36°  Baume  dissolve 
0.078  g.  in  2  hrs. 

100  ccm.  HNOs  monohydrate  dissolve  1.540 
g.  in  2  hrs.  (Hanriot  ana  Raoulfc.) 

SI.  sol.  in  boiling  HNOS  (sp.  gr.«1.42). 
The  solution  deposits  Au  by  standing  several 
days.  (Dewey,  J.  Am.  Chem.  Soc.  1910,  32. 

Best  composition  of  aqua  regia  for  dissolv- 
ing Au  is  200  cc.  HQ  (sp.  gr.  1.1946)  45  cc. 
HNO,  (sp.  gr.  1.4)  and  245  cc.  H20.  1  pt. 
Au  is  sol.  in  4.3  pts.  of  such  a  mixture. 
(Priwojraik,  C.  C.  1910,  II.  1743.) 

Sol.  in  1  pt.  HNOa-f-4  pts.  HCC1  as  repre- 
senting the  most  economical  mixture.  (Fri- 
woznik,  Chem.  Soc.  1911,  100.  (2),  484.) 


Easily  sol.  in  mtrosulphomc  acid  from  sul- 
phuric acid  manufacture,  when  mixed  with 
equal  parts  cone.  HCl+Aq.  (Borntrager, 
Rep.. anal  Ch.  1887.  741.) 

Sol.  in  hot  cone.  H2S04  m  the  presence  of 
MnOii,  Mn203,  Mn304,  Pb02,  Pb203,  Pb304, 
Cr03,  Cr04  and  Nia03.  Solution  also  takes 
place  slowly  in  the  cold.  Sol.  in  hot  HaS044- 
KMn04.  Slowly  sol.  in  cold,  more  rapidly  in 
hot  H,SO4H-HNO3.  (Lenher,  J.  Am.  Chem. 
Soc.  1904,  26.  550.) 

Sol.  in  a  hot  solution  of  crystalline  telluric 
acid  in  H2S04  or  H3PO4 

Sol.  in  hot  H3PO4  in  the  presence  of  MnOa, 
Mn203,  Mn804,  the  higher  oxides  of  lead, 
Cr03,  chromium  tetroxide  and  nickelic 
oxide.  Solution  takes  place  more  slowly  in 
the  cold.  Sol.  in  hot  H8P04  in  the  presence 
of  KMn04.  f  Slowly  sol.  in  a  cold,  more 
rapidly  sol.  in  a  hot  mixture  of  H3P04  and 
HX03. 

Sol.  in  hot  arsenic  acid  in  the  presence  of 
MnOa,  Mn2Og  and  Mns04.  (Lenher.  J. 
Am.  Chem.  Soc.  1904,  26.  550.) 

Gold  leaf  is  not  attacked  by  cold  cone. 
HjjSe04,  when  completely  free  from  halogens, 
but  is  dissolved  by  cone.  H2Se04  at  300°. 
(Lenher,  J.  Am.  Chem.  Soc.  1902,  24.  354.) 

Solubility  of  thin  sheet  Au  in  HC1  solution 
of  iron  alum. 


Mg.  Au  dissolved 

hours 

Ig.  Fe 

1  g  Fe 

2g.  Fe 

2  g.  Fe 

25  cc  HC1 

50  cc  HC1 

25cc.HC 

50  cc  HC1 

Temp.  38-43°. 

16 

1   00 

1  30 

1.08 

1  47 

22 

1    12 

1  55 

1.20 

1   81 

40 

1.52 

2  15 

1  82 

2  75 

46 

1  71 

2.34 

2  02 

2.95 

64 

1  98 

3.10 

2.60 

3  79 

72 

2  12 

3  30 

2  83 

4.05 

89 

2  32 

3  65 

3  22 

4  65 

100 

2  40 

3  76 

3  38 

4  81 

113 

2  45 

3  95 

3  51 

5  12 

124 

2  60 

4  09 

3  63 

5  39 

161 

2  78 

4  36 

3  95 

5  96 

185 

2  90 

4  49 

4  11 

6  22 

Temp.  98-100°. 

1 

1.13 

0  78 

1.15 

1  27 

2 

1  99 

1.74 

2  56 

2  86 

4 

3  46 

3.31 

4.55 

5  06 

16 

10  09 

11  37 

13  15 

15.56 

20 

12.20 

13  72 

15  59 

19  41 

24 

14.37 

16  49 

17  96 

23.29 

36 

17.38 

23  27 

22.07 

31.73 

42 

18  79 

26.30 

24.62 

35.29 

54 

20.94 

31.39 

29  49 

42.11 

59M 

21  64 

33,12 

30  64 

44.43 

GOLD 
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The  solution  contained  the  given  amounts 
of  Fe  as  -iron  alum,  the  sp   gr.  of  the  HC1 
was  1.178,  and  the  solutions  diluted  to  125  cc 
(McCaughey,  J.  Am.  Chem.  Soc    1909,  31. 
1263.) 
The  solvent  action  of  ferric  salt  occurs 
even  in  presence  of  a  ferrous  salt,  but  de- 
creases  with    increase   of   concentration   of 
ferrous  salt.    (McCaughey.) 

Solubility  of  thin  sheet  Au  in  HC1  solution 
of  CuCl2. 

Solubility  of  Au  which  has  been  pptd.  from 
AuCl3-fAq  by  various  precipitants  in 
HCl-f-formaldehyde. 

HCHO 
(*orc) 

ccm 

HCI 
(119) 
com 

Au  dis- 
solved 
K 

Au  used  was 
pptd.  from 
AuCU-f-Aq.  by 

150 
100 
125 
100 
150 
250 
500 
100 
100 
100 
150 
250 
150 
100 
100 
100 

150 
100 
25 
200 
150 
250 
500 
500 
200 
200 
300 
125 
75 
200 
200 
100 

0.0007 
0  0006 
0.0008 
0.0009 
0  0003 
0  0002 
0.0008 
0 
0.0004 
0 
0  0006 
0.001 
0.0013 
0  0008 
0.0006 
0.0005 

FeS04 

ti 
(( 

sugar 

oxalic  acid 
a 

FeS04 

oxalic  acid 
it 

ei 

sugar 

ft 

FeS04 

(C 

HCHO 

1C 

Tune, 
hours 

Mg  Au  dissolved 

Ig  Cu 
25  cc  HC1 

lg  Cu 
50  cc  HC1 

2g  Cu 
25  cc  HC1 

2g  Cu 
50  cc  HCI 

Temp  38-43°. 

19 
25 

43 
49H 
66H 
78 
91 
102 
139 
163 

0.03 
0.09 
0  10 
0  12 
0.11 
0  14 
0.14 
0  16 
0  18 
0  23 

0  26 
0  36 
0  54 
0.61 
0  76 
0  87 
0  92 
1  02 
1.34 
1  60 

0.05 
0  05 
0  14 
0  15 
0.17 
0  22 
0.24 
0  27 
0  32 
0  39 

0  39 
0  54 
0.94 
1.07 
1  40 
1.58 
1.75 
1  90 
2.45 
2.84 

180 
360 
360 
209 

540 
720 
720 
400 

0 
0  001 
0.0019 
0.0013 

FeS04 
sugar 
Fe§04 

In  the  last  four  cases  the  solubility  was 
determined  at  the  ordinary  temp.;  in  the 
first  sixteen  the  gold  was  boiled  with  the 
mixture  of  HCI  and  HCHO. 

(Awerkiew,  Z.  anorg.  1909,  61.  3.) 

Solubility  of  Au  in  boiling  HC1+ 
paraformaldehyde. 

Temp.  98-100°. 

1 
4 
16 
20 
26 
38 
43 
48 
60 

0  15 
0  55 
1  34 
1.63 
2.17 
3  13 
3.61 
4.07 
4.82 

0  34 
1  23 
5  00 
6  5T 
9.13 
13  98 
16.54 
19  26 
26,37 

0  17 
0  55 
2.12 
2  78 
3  59 
5.07 
5  77 
6  26 
7  47 

0  46 
1  35 
8  80 
11.86 
15.70 
23.14 
26.62 
30.80 
39  09 

(CHsO)a 

g. 

HCI 
(1.19) 
g. 

Dissolved 
Au  g. 

Au  used  was 
pptd  from 
AuCls-J-Aq,  by 

5 
5 
25 
20 
20 
20 
20 
20 
20 
40 
20 
20 
10 
10 
60 

25 
25 
125 
400 
400 
400 
400 
400 
400 
400 
300 
300 
200 
200 
120 

0  0005 
0  0004 
0.006 
0.0024 
0  0034 
0.003 
0.0065 
0  0044 
0  0005 
0.001 
0.0024 
0.003 
0.0008 
0.0006 
0.0015 

FeS04 
oxalic  acid 
sugar 
CHOH 

CHsOH 

(i 

sugar 

formic  acid 
ci 

CHsOH 
FeSO, 

CHsOH 
oxalic  acid 
FeS04 

Conditions  the  same  as  above  for  HCl-j- 
iron  alum.    (McCaughey.) 

Finely  powdered  gold  is  sol.  in  cone  HC1 
in  the  presence  of  alcohol,  etc. 
0.0302  g.  Au.  is  sol.  in  100  cc.  HC1+100  cc. 
CHaOH. 
0.0230  g.  Au.  is  sol.  in  100  cc.  HC1+100  cc. 
CHC18. 
0.0066  g.  Au.  is  sol.  in  100  cc.  HC1+100  cc. 
C2H5OH. 
0.0190  g.  Au.  is  sol.  in  100  cc.  HC1+100  CG. 
CsEiiOH. 
0.0125  g.  Au.  is  soL  in  100  cc.  HCl-f  50  cc. 
CC18CE(OH)2. 

(Awerkiew.) 

(Awerkiew,  C.  C.  1908,  II.  1566.) 
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Solubility  of  Au  in  boiling  HC1 4- methyl 


Solubility  of  Au  in  boiling  HCl+phenol. 


aiconoi. 

C,H,OH 

K 

HCl 

fi  10;  g 

Dissolved 
Aug 

Au  used  was 
pptd  from 
AuCls+Aq  by 

CHaOH 
(09fl) 
com 

<?ft  .D'c=tcU 

ccm         •           s 

Au  u'-od  \\a*» 
pptd   from 
\uCh-r  A<i   hv 

10+25 
10 
20 
25 
25 
50 
25 
25 

100 
40 
50 
100 
150 
200 
250 
250 

0  001 
0  0004 
0  0003 
0  0005 
0 
0  0005 
0.0005 
0.0012 

CeH6OH 

oxalic  acid 

d 

FeS04 

HCOH 
it 

FeS04 

(C 

100 
150 
150 
25 
50 
50 
50 
50 
50 
100 
500 
1000 
50 
100 
100 
75 
90 
75 
80 
100 
100 
50 

100 
150 
150 
25 
50 
50 
50 
50 
50 
100 
500 
1000 
100 
200 
300 
25 
30 
25 
20 
50 
50 
200 

0  0302 
0.0043 
0  028 
0  001 
0.0002 
0  0005 
0  0002 
0.0015 
0.002 
0  0009 
0.0128 
0.0281 
0.0084 
0.0006 
0 
0  005 
0.005 
0.0014 
0.0005 
0  0018 
0.0008 
0.001 

1       FeSOi 
oxalic  acid 
sugar 
CH4OH 
oxalic  acid 
CH3OH 
oxalic  acid 

FeSO, 
tt 

oxalic  acid 
FeSO4 

(C 

It 
tt 
tt 

HCOH 
tt 

tt 
tt 

FeS04 
CH3OH 

u 

(Awerkiew.) 
Solubility  of  Au  in  boiling  HCl  +  chloroform. 

CHC13 
g 

HCl 
(119) 
g 

Dissolved 
Au  g 

Au  used  was 
pptd  from 
AuCh+Aq  by 

50 
100 
100 
150 
200 
250 
300 

100 
100 
100 
50 
400 
250 
300 

0.0009 
0  023 
0.0017 
0.0012 
0.0024 
0  002 
0  0106 

FeS04 

c 
t 
( 

sugar 
( 

(Awerkiew.) 

Solubility  of  Au  in  boiling  HCl+ethyl 
alcohol. 

(Awerkiew.) 

Colloidal  gold  is  sol.  in  dil.  alkalies.    (Paal. 
B.  1902,  35.  2236.) 
Rather  quickly  sol.  in  10-15%  solution 
I  in  KI+Aq. 
Very  slowly  sol.  in  5%  solution  of  I  in  KI+ 

Scarcely  sol.  in  more  dil.  solution  of  I  in 
KI+Aq. 
Easily  sol.  in  10%  NH4I+I.    Less  easily 
sol.  in  5%  NHJ+I.    (Daring.) 
Sol.  in  cold  Na2S+Aq  when  Na2S  is  present 
in  proportion  of  843  pts.  Na2S  to  1  pt.  Au. 
(Becker,  Sill.  Am.  J.  (3)  33.  199.) 
In  finely  olivided  state  Au  is  sol.  in  boiling 
KCN+Aq.    Not  attacked  by  boiling  HgCl2 
+Aq.    (Vogel,  J.  pr.  20.  366.) 

Solubility  of  Au  (disks)  in  KCN+Aq  with 
(A)  oxygen  passed  through  solution,  and 
(B)  agitated  with  oxygen. 

CsHcOH 
(93^) 
ccm 

HCl 
(1.19) 
C(»in. 

Dissolved 
Au  g 

Au  used  was 
pptd  from 
AuCl3+Aq    by 

25 
100 
200 
150 
100 
100 
200 
250 
300 
1000 
150 

50 
200 
400 
50 
300 
100 
200 
250 
300 
1000 
150 

0.0006 
0.0111 
0  0017 
0  0003 
0.0004 
0.0015 
0  0055 
0  0021 
0.0197 
0.007 
0.008 

FeS04 

(t 

tt 
sugar 

<c 

C2H2OH 

sugar 
Fe§04 

CH8OH 
tt 

(Awerkiew,) 

Solubility  of  Au  in  boiling  HCl+amyl 
alcohol. 

CsHnOH 

g. 

HCl 
(119) 
g 

Dissolved 
Aug 

Au  used  was 
pptd  from 
AuCU+Aq.  by 

%KCN 

g.  Au  dissolved  in  24  hours 

A                               B 

100 
100 
150 
100 
150 
300 
200 
500 

100 
200 
150 
100 
50 
100 
200 
500 

0.019 
0.0048 
0  0024 
0.0027 
0  0032 
0  0023 
0.0067 
0.028 

FeS04 
tt 

sugax 

tt 

FeSO< 
CsHnOH 
FeS04 

1 
5 
20 
50 

0.00845                0  0187 
0.01355                0  0472 
0  0115                  0.0314 
0  00505                0  108 

(Maclaurin,  Chem,  Soc.  1893,  63.  729-) 

The  solution  of  Au  in  KCN+Aq  is  es- 
sentially hastened  by  sunlight.     (Caldecott, 
Proc.  Chem.  Soc.  1904,  20.  199.)  . 

(Awerkiew.) 
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The  presence  of  oxygen  is  necessary  for 
the  solution  of  Au  in  KCN+Aq.  The  rate 
of  solution  of  Au  in  KCN-fAq  varies  with 
the  strength  of  the  solution,  being  small  for 
cone,  solutions^  increasing  as  the  solution 
becomes  more  dilute,  reaching  a  maximum  at 
0.25%  -KCN,  and  then  again  diminishing. 
(Maclaurin,  Chem.  Soc.  1895,  67.  211.) 

Solubility  of  Au  (strips)  in  dil  KCN-fAq. 


%KCN 

Mg.  Au  dissolved  in  24  hours 

0 

0.010 

0  0005 

0  043-0  07 

0  001 

0.10-0.23 

0.0016 

0  16 

0.002 

0.44 

0  00325 

1  77 

0  004 

4  29. 

0  008 

48  43 

0  016 

74.96 

0.0325 

,150.54 

0  065 

168  12 

(Christy,  Elektrochem.  Z.  1901,  7.  205.) 

Finely  divided  metallic  gold  is  completely 
sol.  at  the  ord.  ^temp.  in  solutions  of  potas- 
sium ferrocyanide.  Solution  takes  place 
very  slowly  even  when  the  potassium  ferro- 
cyanide solution  is  boiling.  (Beutel,  Z. 
anorg.  1912,  78.  158.) 

Sol  in  RbClJ+Aq.  (Erdmann,  Arch. 
Pharm.  1894,  232.  30.) 

Not  attacked  by  FeCl8+Aq  when  air  is 
excluded  but  very  energetically  attacked  in 
presence  of  HC1  and  oxygen.  (McHhiney, 
Am.  J.  Sci.,  1896,  (4),  2.  293.) 

Not  attacked  by  several  days  heating 
with  SOC12  at  150°.  At  200°  there  is  si. 
action  in  10  days'.  (North,  J.  Aon.  Chem. 
Soc,  1912,  34.  892.) 

S02C12  in  excess  dissolves  pulverulent  Au 
by  several  hours  heating  at  160°.  (North, 
Bull.  Soc.  (4),  9. 647.) 

Sol.  in  PCls.  (Baudrimont,  A.  ch.  (4)  2. 
416.) 

Easily  sol.  in  acid  solutions  of  thiocar- 
bamide  especially  in  presence  of  suitable 
oxidizing  compounds.  (Moir,  Chem.  Soo 
1906,  89. 1345.) 

Gold  arsenide,  AuAs. 

H20  or  alcohol  slowly  extracts  As;  HNOaH- 
Aq  converts  into  Au  and  HsAs04,  Sol,  in 
aqua  regia.  Not  attacked  by  cold,  decomp. 
byhotconc.H2SO4.  (Tivoli,  C.  C.  1887. 778; 
J,  B.  1887. 610.) 

Gold  bisxnuthide,  Au2Bi. 
Min.  Maldonite.   Sol.  in  aqua  regia. 

Aurous  bromide,  AuBr. 

Insol.  in  H20.  (Thomsen,  C.  C.  1860* 
606.) 


Insol.  in  H20,  HN03,  H2SO4. 

Sol.  in  NH4OH-f  Aq,  with  decomp. 

Decomp.  by  HBr  and  KBr-f-Aq.  Sol.  in 
JKCN-j-Aq  without  decomp.  Slowly  decomp. 
by  alcohol,  ether,  acetone  and  moist  CHCls. 
(Lengfeld,  Am.  Ch.  J.  1901,  26.  325.) 

Gold  (auroauric)  bromide,  Au2Br4. 
Not  deliquescent.    H2O  or  ether  dissolves 

out  AuBr3.    (Thomsen,  C.  C.  1860. 606.) 
Does  not  exist.    (Kriiss,  B.  20.  640.) 
Existence  is  maintained  by  Petersen.    (J. 

pr.  (2)  46.  334.) 

Auric  bromide,  AuBr3. 

Not  deliquescent.  Slowly  sol.  in  H2O,  more 
readily  in  ether. 

Can  be  recryst.  from'AsBr3,  SbBr3,  TiBri 
or  SnBr2.  (Lindet,  Bull  Soc.  1886,  (2)  45. 
149.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Aurous  phosphorus  £nbromide,  AuBr,  PBr». 
Decomp.  by  H2O.    (Lindet,  J.  pr.  (2)  32* 

494.) 

Auric    phosphorus    pewtabromide,     AuBr3, 

PBrfi. 
Decomp.  by  H20.   (Lindet.) 

Aurous    bromide    phosphorus    ^'chloride, 

AuBr,  PCI,. 
Decomp.  by  H20.    (Lindet.) 

Auric   praseodymium  bromide, 

PrBr3,  AuBrs-l-lOEkO. 
Very  sol.  in  H20;  sol.  in  cone  HBr.    (Vo^ 
Schule,  Z.  anorg.  1898,  18.  355.) 

Aurous  bromide  ammonia, 

AuBr,  2NH8. 

Decomp.  by  H20  and  dfl.  HCL 
Sol.  in  aqua  regia.    (Meyer,  C.  R.  1906, 
143.281.) 

» 

Gold  carbide,  Au2C2. 

Ppt.  Decomp.  by  boiling  H2O  without 
evolution  of  C2H2.  Decomp.  by  HC1  with 
evolution  of  C2H2,  (Mathews,  J.  Am.  Chem. 
Soc.  1900, 22. 110.) 

Aurous  chloride,  AuCl. 

Insol.  in  H2O,  but  gradually  decomp. 
thereby  into  Au  and  AuCla.  (Tnomsen,  J. 
pr.  (2)  13.  341.) 

Insol.  in  H2O  and  dil.  HN08. 

Decomp.  by  cone.  HNOs  to  Au  and  AuClj. 

Sol.  in  HC1,  HBr  and  in  sol.  of  alkali 
chloride  and  bromides,  with  decomp. 

Decomp.  by  alcohol,  ether  and  acetone. . 
(Lengfeld,  Am.  Ch.  J,  1901,  26.  324.) 
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Gold  (auric)  chloride,  AuCl3. 

Deliquescent.  Very  sol  in  H20.  Sol.  in 
1.47  pts.  H2O.  (Abl.)  Sol.  in  cone.  HC1,  or 
HN03-{-Aq  without  deeoinp. 

AsCl3  dissolves  about  22  %  at  100°  and 
2.5%  at  15°.  Solubility  in  SbClc  is  about  the 
same.  Much  less  sol.  in  SnCI4  or  TiCl4 
SnCl4  dissolving  4%  at  100°  and  hardly  a 
trace  at  0°.  Very  si.  sol.  in  hot  or  cold  SiCl4 
(Lindet,  Bull.  Soc.  (2)  45.  149.) 

SI.  sol.  in  liquid  NH3.  (Franklin  and  Kraus, 
Am.  Ch.  J.  1898,  20.  829 ) 

Sol.    in    alcohol    with    gradual    decom] 
(Gmelin.)    Sol.  in  ether  with  decomp.  in  ligl 
or  on  long  standing.    Ether  extracts  AuQ8 
from  AuCla-fAq  (Proust).    Sol.  in  volatile 
oils  with  gradual  decomp. 

Sol.  in  ether.  (Mylius,  Z.  anorg.  1911,  70. 
207.) 

Very  sol.  in  ether.  (Willstatter,  B.  1903, 
36.  1830.) 

Completely  sol.  in  ether.  (Frank,  C.  C.. 
1913,  II.  541.) 

Insol.  in  or  decomp.  by  alcohol,  ether,  CS2, 
CeHs,  oil  of  turpentine^  pentane,  hexane, 
CHC18,  CC14,  ethyl  nitrate,  nitrobenzol, 
ethyl  acetate,  ethyl  propionate  and  pyri- 
dine.  (Lenher,  J.  Am.  Chem.  Soc.  1903,  26. 
1138.) 

•f2H20.    (Thomsen.) 

Auroauric  chloride,  Au2Cl4. 

Decomp.  by  H20  into  AuCl8  and  AuCl. 
(Thomsen,  J.  pr.  (2)  13.  357.) 

Does  not  exist.  (Kruss  and  Schmidt.  J. 
pr.  (2)  38.  77.) 

Existence  is  maintained  by  Christensen. 
(J.  pr.  (2)  46.  328.) 

Auric  chloride  with  MCI. 
See  Chloraurate,  M. 

Auric  nitrosyl  chloride,  AuCl3,  NOC1. 

Sol.  in  H20  with  decomp.  (Sudborough, 
Chem.  Soc.  59, 662.) 

Aurous  phosphorus  tfnchloride,  AuCl,  PC18. 
Decomp.  by  H*0.    Sol.  in  about  100  pts. 
PC1«  at  15°,  and  about  8  pts.  at  120°.   Sol.  in 
AsCl*.    (Lindet,  C.  R.  101. 1492.) 

Auric  phosphorus  penfochloride,  AuCl8,  PC15. 
Decomp.  by  H20.    Nearly  insol.  in  PCI*. 
Sol.inAsCl8.    (Lmdet.) 

Aurous  potassium  chloride,  AuCl,  KC1. 

Decomp.  by  H20  or  HCl+Aq  into  KC1, 
KAuCl4,  and  Au.  (Berzelius.) 

Auric  potassium  chloride. 
See  Chloraurate,  potassium. 

Auric  selenium  chloride,  AuCls,  SeCI4. 

Decomp.  by  H2O.  Sol.  inAsd8.  (Lindet, 
C.  R.  101. 1492.) 


Gold  (aurous)  sodium  chloride,  AuCl,  NaCl. 

Insol.  in  H20.  Sol.  in  alcohol  (Meillet, 
J.Pharm  3.447) 

Formula  is  4NaCl,  AuCl,  AuCl3  (Jbrgen- 
sen) 

Auric  sodium  chloride. 
See  Chloraurate,  sodium. 

Auric  sulphur  chloride,  AuCls,  SC14. 

Easily  decomp.  by  H20.  (Lindet,  C.  R. 
101.  1492.) 

Aurous  chloride  ammonia,  AuCl,  NH3. 

Ppt  Unstable  (Diemer,  J.  Am  Chem. 
Soc  1913,  35.  554.) 

AuCl,  3NH3.  Decomp.  by  H2O  and  dil. 
acids. 

Sol.  in  aqua  regia.  Sol.  in  cone.  H2S04 
with  decomp.  (Meyer,  C.  R.  1906, 143.  282.) 

AuCl,  12NH8.    (Meyer.) 

Auric  fluoride,  AuF3. 

Very  unstable. 

Is  incapable  of  existence  not  only  in  pres- 
ence of  H2O  but  under  the  ordinary  conditions 
met  with  in  the  laboratory  and  in  nature. 
(Lenher,  J.  Am.  Chem.  Soc.  1903,  25.  1138.) 

Auric  hydroxide,  AuO8H8. 

Nearly  insol.  in  most  acids.  Easily  sol.  in 
very  cone.  HN08+Aq  (Proust),  from  which 
all  Au08H8  is  separatea  by  dilution  (Fremy;). 
Extremely  si.  sol.  in  fuming  HNO8.  Sol.  in 
dil  HNOs-j-Aq  when  pure  (Kruss,  A.  237. 
281).  Not  attacked  by  H8P04.  Insol.  in  HF. 
Sol.  in  HC1,  or  HBr+Aq  (Fremy). 

Sol.  in  H2Se04+Aq.    (Mitscherlich.) 

SI.  sol.  in  cone.  H2SO4j  somewhat  sol.  in 
HC2H208+Aq.  (Rose.) 

Nearly  insol.  in  cold  KOH+Aq,  but  dis- 
solved on  boiling.  Insol.  in  NH4OH-fAq  or 
alkali  carbonates  -f-  Aq  (Rose).  SI.  sol.  in 
boiling  CaCl2+Aq,  NaCl+Aq,  BaCl2+Aq 
(PeUetier).  Sol.  in  NH4CN,  and  KCN-f  Aq 
(Himly). 

SI.  sol.  in  KOI,  or  NaCl+Aq.    (PeUetier.) 

Sol.  in  K^eCCiSOe-r-Aq  at  ord.  temp, 
rapidly  on  boiling.  (Beutel,  Z.  anorg.  1912, 
78.  154.) 

AuO,  OH=Au208,  H20.    (Kruss.) 

Auroauric  hydroxide,  Au802(OH)2=3Au2O2 

+2H20. 

Insol.  in  boiling  cone.  KOH + Aq.  Decomp . 
>y  cone.  HC1  or  HN08-|-Aq  into  Au  and 
Au2O3,  which  dissolves.  (Schattlander,  A. 
217.  336.) 

Aurous  iodide,  Aul. 
Insol.  in  cold,  decomp.  by  hot  H?0,  H2S04, 

IC1,  or  HNOs+Aa  with  separation  of  Au. 

Decomp.  immediately  by  ether,  more  slowly 
"  >y  alcohol. 
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Partially  sol.  in  KI,  FeI8,  or  HI+Aq 
(Pelletier).  SI  attacked  by  NH4OH,  or 
NaCl+Aq  at  35°  (Fordos).  Instantly  de- 
comp  by  KOH-f-Aq. 

Gold  (auric)  iodide,  AuI8. 

Insol  in  H20.  Sol.  in  alkali  iodides,  and 
HI+Aq.  Decomp.  on  air  or  by  alkalies 
(Johnston,  Phil.  Mag.  J.  9. 266.) 

Aurous  iodide  ammonia,  Aul,  NH3, 
Decomp.  by  H20  or  dil.  acids.     (Meyer, 

C.  R.  1906,  143.  281.) 
Sol.  in  aqua  regia. 
Aul,  6NH3.    (Meyer.) 

Aurous  oxide,  Au2O. 

Insol.  in  H20  or  alcohol.  Decomp.  by  boil- 
ing with  HCl+Aq  into  Au  and  AuCls 
H2S04,  HN08,  or  HC2H302+Aq  do  not 
attack.  Sol.  in  cold  aqua  regia.  Sol.  in  HI 
+Aq.  Sol.  in  KOH,  or  NaOH+Aq  when 
freshly  precipitated.  (Berzelius.) 

According  to  Kruss  (A.  237. 281)  all  hitherto 
prepared  Au20  is  impure.  Pure  Au20  is  sol. 
in  cold  H20  when  freshly  precipitated,  from 
which  hydroxide  is  precipitated  by  boiling. 
Partly  sol.  in  HC1,  or  HBr+Aq.  Sol.  in 
KOH,  or  NaOH+Aq  when  freshly  precipi- 
tated. Not  affected  by  any  other  acid  or 
solvent.  (Kruss.) 

The  so-called  solution  of  Au20  in  H20  is 
in  reality  a  coloidal  suspension.  (Vanino.  B. 
1905,  38.  462.) 

Auric  oxide,  Au203. 
See  Auric  hydroxide. 

Auroauric  oxide,  Au202. 

Sol.  in  cold  HCl+Aq;  forms  insol.  comp. 
withHF.  (Prat,  C.  R.  70.  842.) 

Obtained  pure  by  Kniss  (A.  237. 296.) 

Gold  phosphide,  Au4P6. 

Not  attacked  by  HCl+Aq.  HN08  forms 
H8P04  and  leaves  undissolved  Au.  (SehrSt- 
ter.  J.  B.  1849. 247.) 

AuP.  Decomp.  on  air  or  with  H2O.  (Ca- 
vazzi,  Gazz.  ch.  it.  15.  40.) 

Au8P4.  Readily  attacked  by  aqua  regia 
or  Cl2+Aq.  (Granger,  C.  R.  1897, 124.  498.) 

Gold  purple  (mixture  of  Au  and  Sn02). 

Insol.  in  H20.   Easily  sol.  in  aqua  regia. 

HCl+Aq  dissolves  all  Sn  and  leaves  Au. 

Boiling  HN08+  Aq  dissolves  a  little  Sn. 

Insol.  in  boiling  KOH+Aq  (Berzelius). 
KOH+Aq  extracts  excess  of  SnOj,  and  the 
residue  becomes  sol.  in  H20,  from  which  it  is 
pptd.  by  NH4Cl+Aq.  (Figuier,  A.  ch.  (3) 
11.  353.) 

SoLj  when  still  moist,  in  NH4OH+Aq,  but 
insol.  if  it  has  been  driea. 

Obtained  in  colloidal  state  in  aqueous  solu- 
tion containing  0.58  g.  Au.  and  5.41  g.  Sn02 


in  a  litre.  This  solution  may  be  concentrated 
without  coagulation.  The  solution  is  coagul- 
ated by  dil.  HN03,  or  HCl+Aq.  more  easily 
by  dil  HaSOi+Aq;  also  by  KC1,  HgCl2, 
FeSO4-f-Aq,  and  many  other  salts  Not 
coagulated  by  alcohol,  but  easily  when  ether 
is  added  to  the  alcohol.  (Schnei'der,  Z  anorg. 
5.80) 

Gold  (auric)  selenide,  Au2Ses. 
HNOs+Aq  dissolves  out  Se.    Sol  in  aqua 
gia  or  alkali  sulphides  +  Aq.    (Uelsmann, 

J.  B.  1860.  90.) 

Aurous  sulphide,  Au2S. 

Easily  sol.  in  H20  when  freshly  prepared, 
but  precipitated  from  aqueous  solution  by 
HC1,  KC1,  or  NaCl+Aq  When  dried  is 
insol.  in  H2O. 

Insol.  in  boiling  dU.  or  cone.  HC1,  or  H2S04 
+  Aq.  Easily  sol.  in  aqua  regia,  HCl+Aq 
with  KC103,  etc.  Slowly  sol.  in  alkali  mono- 
sulphides+Aq.  Easily  sol.  in  polysulphides 
+Aq. 

Insol.  in  KOH+Aq.  Sol.  in  KCN+Aq. 
(Kruss,  B.  20.  2369.) 

.Known  also  in  colloidal  state  in  aqueous 
solution  containing  1.74  g.  Au2S  per  1. 
(Schneider,  B.  24.  2241.) 

Auric  sulphide,  Au2S3. 

Insol.  in  H20  and  acids  except  aqua  regia; 
sol,  in  alkali  sulphides,  or  KOH+Aq.  (Ber- 
zelius.) 

Does  not  exist  (Kruss,  B.  22.  2369),  but 
has  since  been  made  by  Antony  and  Luchesi 
(Gawkjfc.  it.  20,  601),  .  Insol.  in  HC1,  or  4iL 
HNOa-fAq.  Decomp.  by  cone.  HNOS,  KOH, 
or  NaOHH-Aq  with  separation  of  Au.  -  SL- 
decomp.  by  NH4OH-fAq.  Easily  sol.  in 
KCN+Aq;  decomp.  by  (NH4)2S-f  Aq.  Sol. 
in  cold  Na2S  or  ET2S+Aq*  decomp.  on  boil- 
ing. (Antony  and  Luchesi,  Gazz.  ch.  it.  21, 
"  209.) 

Insol.  in  ether.  (Hofmann,  B.  1904,  37. 
246.) 

Auroauric  sulphide,  Au2S2. 

Insol.  in  H2O  or  acids  except  aqua  __ 
31.  sol.  in  cold  alkali  monosulphides  + 
3ut  easily  sol.  on  warming.  Sol.  in  col3 
poiysulphides  4-  Aq,  but  less  -in  ammonium* 
polysulphide  than  the  other  alkali  poly- 
julphides. 

NotLattackejJ,bx.opJcL]5ut  easily  aoLin.tioJL 
KOH-f  Aq.  Sol.  in  KCN+Aq.  (Hoffmaaxn 


-.,.--        -        ...... 

Obtained  also  in  colloidal  state  in  aqueous 
solution  containing  0.8  g.  per  1.  (Schneider.) 

Insol.  in  Na*S+Aq.  sat.  with  S.  (Ditte, 
A.  ch.  1907,  (8)  12.  273.) 

Aurous  potassium  sulphide,  Au2S,  3K2S. 

(Antony  ttnd  Lucchesi,  -  Gazzr  chr  itr.  -'1896'.' 
26.  (2)  350.) 
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Au2S,  4K2S+12H20.  Very  sol.  in  H20. 
(Ditte,  C.  R.  1895,  120.  322.) 

Gold  silver  sulphide,  Ag3AuS3. 

Ppt.  (Lucchesi,  Gazz.  ch.  it.  1896,  26. 
350-53,) 

Aurous  sodium  sulphide,  NaAuS+4H20. 

Sol  in  H20  and  alcohol.  (Yorke,  Chem. 
Soc.  Q  J.  L  236.) 

+5H80.  Sol.  in  H20.  (Ditte,  C.  R.  1895, 
120,  321.) 

Xa3AuS2.  Sol.  in  HsO.  (Lucchesi,  Gazz. 
ch.  it.  1896,  26,  350-53.) 

AiiaS,  2Na2S-t-20H20.  Very  sol.  in  H20. 
(Ditte,  C.  R.  1895, 120. 321.) 

Gold  telluride. 
Ppt.    (Berzelius,  Pogg.  8.  178.) 

Gold  silver  telluride,  Au2Tes,  Ag2Te. 

Min.  Sylvanite.  SoL  in  HNOi+Aq  with 
separation  of  Au,  in  aqua  regia  with  separa- 
tion of  AgCl. 

3Ag2Te,  Au2Te.   Mi&.Petzite.  | 

Hartshorn,  salts  of. 

See  Carbonate  carbamate,  'ammonium  hy- 
drogen. 

Helium,  He. 

Coefficient  of  absorption  for  H20  at 
18.2° =0  0073.  (Ramsay,  Z.  phys.  Ch.  1906, 
55.  347.) 

Absorption  of  helium  by  H20  at  t°  and  760 
mm,  pressure. 


t° 

Coefficient  of  absorption 

0 
0.5 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

0  01500 
0.01487 
0.01460 
0.01442 
0  01396 
0.01386 
0  01371 
0.01382 
0  01380 
0.01387 
0.01403 
0.01404 

(Estreicher,  Z,  phys.  Ch.  1899,  81.  184.) 
Absorption  by  H20  at  t°. 

t°                       Coefficient  of  absorption 

0                            0.0134 
10                            0.0100 
20                            0.0138 
30                            0.0161 
40                            0.0191 
50                            0.0226 

(Antropoff,  Roy.  Soc.  Proc.  1910,  83.  A  480.) 

Completely  insol.  in  benzene  and  in  alcohol* 
(Ramsay,  Chem.  Soc.  1895,  67.  684.) 

Hexamine  chromium  compounds. 
See  Luteochromium  compounds. 

Hexamine  cobaltic  compounds, 

Co2(NH3)oX6. 

See  Dichrocobaltic  compounds. 
Co(NH3)6X3. 
See  Luteocobaltic  compounds. 

Hexamine  iridium  chloride,  Ir2(NH3)6Cl6. 
See  Iridofnamine  chloride. 

Hexathionic  acid,  H2S6O6. 

Known  only  in  aqueous  solution,  which 
decomposes  rapidly,  even  in  [presence  of  free 
sulphuric  acid,  (Debus,  A.  244.  76.) 

Potassium  hexathionate,  K2Se04. 

SoL  in  H2O,  "with  rapid  decomp.  Not 
obtained  in  pure  state.  (Debus,  A.  244.  76.) 

Holmium,  Ho. 

Holmium  oxide,  Ho20s. 

(Cleve,  C.  R.  89.  478;  91.  328.) 

Consists  of  at  least  two  elements.  (Lecoq 
deBoisbaudran,  C.  R.  102.  1005.) 

Consists  of  seven  elements.  (Kriiss  and 
Nilson.). 


(AuOE)8N,  NHS  = 
Au3N2H-3H20. 

Decomp.  by  boiling  with  H20.    (Raschig, 
A.  235.  341.) 

Hydrazidophosphoric  acid* 

Barium  hydrazidophosphate, 

OP(N2H3)02Ba. 
(Ephraim,  B.  1911,  44.  3420.) 

Lead  hydrazidophosphate,  OP(N2H3)02Pb. 
Easily  sol.  in  HN03.    (Ephraim.) 

Potassium  hydrazidophosphate, 

OP(N2H8)(OiC)2:   (%hraim.) 

Sodium  hydrazidophosphate, 

OP<N3HO(ONa)2. 
Can  be  cryst.  from  dil.  alcohol.    (Ephraim.) 


Hydrazine, 
Very  sol.  in  H20.    (Curtius,  B.  20.  1632.) 
Very  hydroscopic:  decomp.  by  HaO;  solv- 

ent for  sulphur,   JSXJ1,   KBr,   KNO«.     (de 

Bruyn,  R.  t.  c.  1894,  13.  433-40;  Chem.  Soc. 

1895t  68  (2)  347.) 
Mixes  in  all  proportions  with  alcohols; 

si.  sol.  in  organic  solvents.    (Lobry  de  Bruyn, 

Chem.  Soc.  1897,  72  (2)  22.) 
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Hydrazine  amidosulphonate, 

N2H4,  HS03,  NH8. 

Very  sol.  in  H20.  (Sabanejeff,  Z.  anorg. 
1899,  20.  22.) 

Hydrazine  azoimide,  N2H4,  HN3. 

Deliquescent  Easily  sol.  in  H20.  SI.  sol. 
in  alcohol,  and  can  be  crystallised  therefrom. 
(Curtius,  B.  24.  2344.) 

Hydrazine  borate,  (N2H4)2(B203)6. 

Sol.  in  H20.  (Dschawachow,  C.  C.  1902, 
I.  1394.) 

(N2H4)2(H2B407)3.  Sol.  in  H20.  (Dscha- 
wachow, C.  C.  1902,  1.  1394.) 

+5H20.  Sol.  in  H2O.  (Dschawachow, 
C.  C.  1902.  1.  1394.) 

-MOHjjO.  Ppt.  (Dschawachow,  C.  C. 
1902.  1.  1394.) 

Hydrazine  cuprous  bromide  chloride. 

N2HfiCl,  N2H5  Br,  3CuBr. 
(Ranfaldi,  Real  Ac.  Line.  1906  (5)  15,  II, 
95.) 

Hydrazine  mercuric  bromide, 
EgBr2,  2  (N2H4,  EBr)+H20. 

Very  sol.  in  H20,  sol.  in  alcohol  and  acetone. 
SI.  sol.  in  acetic  ether. 

Insol.  in  ethyl  ether.  (Ferratini,  C.  A. 
1912.  1612.) 

Hydrazine  zinc  bromide,  2N2H4HBr.  ZnBr2 

+HA 

Very  sol.  in  H20:  sol.  in  alcohol  and  acetone. 
(Ferratini,  C.  A.  1912.  1612.) 

Hydrazine  carbonate. 

Very  deliquescent,  but  onty  si.  sol.  in  H20. 

SI.  sol.  in  alcohol.  (Curtius  and  Jay,  J. 
pr.  1889,  (2)  39.  41.) 

Hydrazine  zinc  carbonate  hydrazine. 

Zn(C02,  NH,  NH2)2,  2N2H4. 
Easily  sol.  in  H20.    (Ebler  and  Schott,  J. 
pr.  1909,  (2)  79,  72.) 

Hydrazine  chlorate,  N2H4,  HC108. 

Very  soL  in  H20;  si.  sol.  in  alcohol.  Insol. 
in  ether,  CHC13  and  benzol.  (Salvador!, 
Gazz.  ch.  it.  1907,  37,  (2)  32.) 


Hydrazine  ^chlorate,  N2H4,  2HC1O«. 

Ppt.   Decomp.  in  aq.  solution.  (Turrentine, 
J.  Am.  Chem.  Soc.  1915,  37.  1123.) 

Hydrazine  cupric  chloride,  N2HfiCl,  CuCl2+ 


Decomp.  by  H20.     (Ranfaldi,  Real.  Ac. 
Line.  1906,  (5)  15,  II.  95.) 

+2H20.    Decomp.  by  H20.     (Ranfaldi.) 


Hydrazine  mercuric  chloride,  N2H5C1,  HgCl2. 
(Hoffmann  and  Marburg,  A.   1899,  305. 
221) 

Hydrazine  dithionate,  N2H4)  H2S206. 

Sol.  in  H2O;  decomp.  on  standing  in  aq. 
solution  (Sabanejeff.  Z  anorg.  1899,  20,  21J 

2^2H4,  H2S,Oo    Sol.  in  H20     ( Sabanejeff .) 

Hydrazine  fluosilicate,  X2H4,  H2SiF6. 

Easily  sol.  in  H20. 

Difficultly  sol.  in  ethyl  and  methyl  alcohol. 
(Ebler,  J.  pr.  1910,  (2)  81.  552.) 

Hydrazine  fluotitanate,   (N2H4)2,   H2TiF64- 
2H20. 

Ppt.  Sol.  in  H20.  (Ebler,  J.p  r.  1910.  (2) 
81.  555.) 

Hydrazine  Twonohydrobromide,  N2H4,  HBr. 

Very  easily  sol.  in  H20  or  hot  alcohol. 
(Curtius  and  Schultz,  J.  pr.  (2)  42.  537.) 

Hydrazine  c&Txydrobromide,  K2H4,  2HBr. 

Easily  sol.  in  H20.  SI.  sol.  in  alcohol. 
(Curtius  and  Schulz,  J.  pr.  (2)  42. 535.) 

Hydrazine  7?w?wohydrochloride,  N2H4,  HC1. 
Extremely  sol.  in  H2O.    SI.  sol.  in  boiling 
absolute  alcohol.    (Curtius  and  Jay,  J.  pr. 
(2)  39.  38.) 

Hydrazine  d&ydrocnloride,  N2H4,  2HC1. 

Easily  sol.  in  cold  H20;  si.  sol.  in  hot 
alcohol.  (Curtius,  I.  c.) 

SoL  in  2.67  pts.  H20  at  23°.  Sp.  gr.  of  sat. 
solution  at  20°/4°= 1.4226.  (Schiff,  Z.  phys. 
Ch.  1896,  21.  292.) 

Sp.  gr.  of  aqueous  solution  at  20°. 


%salt 

Sp  gr 

25 
20 
15 
10 
5 

1.1183 
1  0923 
1.0675 
1.0436 
1  0206 

(Schiff,  Z.  phys.  Ch.  1896,  21.  292.) 

Nearly   insol.   in   hot   absolute    alcohol 
(Curtius  and  Jay,  J.  pr.  (2)  39.  37.) 

Hydrazine  dihydrofluoride,  N2H4, 2HF. 

Easily  sol.  in  H2O.  Nearly  insol.  in  alcohol. 
(Curtius  and  Schulz,  J.  pr.  (2)  42.  533.) 

Hydrazine  ?wonohydroiodide,  N2H4,  HI. 
Easily  sol.  in  H2O.   (Curtius  and  Schulz.) 

Hydrazine  dihydroiodide,  N2H4,  2HI. 

|Very  deliquescent.  Easily  sol.  in  H2O.  SI. 
sol.  in  alcohol.  (Curtius  and  Schulz,  J.  pr. 
(2)42.536.) 
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TVthydrazine  cfrhydroiodide,  3N2H4, 2HI. 

Easily  sol.  in  H2O  and  alcohol.  CCurtius 
and  Schulz,  J.  pr.  (2)  42.  540.) 

Hydrazine  hydroxide,  N2H4,  H20. 

Miscible  with  H20  or  alcohol,  but  not  with 
ether,  chloroform,  or  benzene.  (Curtius  and 
Sehulz,  J.  pr.  (2)  42. 530.) 


Hydrazine  hypophosphate,  N2H4, 

SI.  sol.  in  HA  1  5  pts.  dissolve  in  100 
pts.  H20.  (Stibanejeff,  Z.  anorg  1898,  17. 
490.) 

Hydrazine  hypophosphate  ammonia, 

Sol   m  HuO.     'Sabanejeff,  Z.  anorg.  1899, 

20.  23.) 
\r~ 

Hydrazine  mercuric  iodide, 
2N2H5I,  HgI2+H20. 

Very  sol.  in  H20,  alcohol,  acetone,  acetic 
ether. 

Insol.  in  ether.  Excess  of  H20  decomp. 
(Ferratini,  Gazz.  ch.  it.  1912,  42.  (1),  172.) 

Hydrazine  zinc  iodide, 
ZnI2,  2N2H4,  ~  ' 
Very  sol.  in  H20,  sol.  in  alcohol  and  acetone. 
(Ferratim,  C.  A.  1912.  1612.) 

Hydrazine  nitrate,  N2H4,  HNOj. 

Very  sol.  m  H20;  si.  sol.  in  abs.  alcohol. 
(Sabanejeff,  Z.  anorg.  1S99,  20. 24.) 

Solubility  in  H20  at  t°. 


t° 

%  N2H4,  HClOt 

Sp  gr 

IS 
35 

41  72 
66  9 

1  264 
1.391 

t° 

g  NaH*,  HNOa  per  100  g. 

Sat.  solution 

H20 

'       10 

63.63 

174  9 

15 

68  47 

217  2 

20 

72  70 

266  3 

25 

76  61 

327.5 

30 

80  09 

402  2 

35 

83  06 

490.3 

40 

85  86 

607  2 

45 

88  06 

737  6 

50 

91  18 

1034 

55 

93  58 

1458. 

60 

95.51 

2127. 

(Sommer,  Z.  anorg.  1914,  86.  85.) 

N2H4, 2HNX)s.   Very -unstable. 

SoL  in  H20  but  solution  cannot  be  con- 
centrated beyond  30%  without  decomp. 

Decomp.  by^  abs.  alcohol. 

Very  sol.  in  hydrazine  hydroxide+Aq. 
(Sabanejeff,  Z.  anorg.  1898,  20. 25.) 

Hydrazine  nitrite,  H2H4,  HN02. 

Very  sol.  in  H?0,  Pptd.  by  ether  from  solu- 
tion in  alcohol;  insol.  in  ether. 


Very  hydroscopic.    (Sommer,  Z.  anorg, 
1913,  83.  125 ) 

Hydrazine  perchlorate,  N2H4,  HC104+2H2O. 
Sol.  in  1.48  pts.  H2O  at  30°  and  34  pts. 
alcohol:    crystallizes   from  boiling   absolute 
alcohol.    (Salvadori,  Ch.  Z.  31.  680.) 


+3H20. 


Solubility  m  H2O  at  t° 


(Carlson,  Dissert.  1910.) 

Hydrazine   <#perchlorate,   N2H4,   2EC104-f 

2H20. 

Efflorescent. 
Dehquescent. 

102  pts.  salt  sol.  in  100  pts.  H20  at  29°. 
2  8  pts.  salt  sol.  in  100  pts.  alcohol. 
1  0  pt.      "      "  "  100    "     ether. 
(Turrentine,  J.  Am.  Chem.  Soc.  1915,  37. 
1123.) 

Hydrazine  phosphate,  N2H4,  H8P04. 

Very  sol.  in  H2O.     (Sabanejeff,  Z.  anorg. 
1898,  17.  488.) 

N2H4,2H3P04.   Sol.inH20     (Sabanejeff.) 


Hydrazine  phosphite,  N2H4, 

Sol.  in  H2O.  (Sabanejeff,  Z.  anorg.  1898,  17, 
468.) 

Hydrazine  hydrogen  phosphite, 

N2H4,  2H3P03. 
Less  sol.  in  H20  than  the  normal  salt. 

(Sabanejeff  ) 

Hydrazine  selenate,  N2H4,  H2Se04. 

Sol.  in  H2O  with  decomp.  (Rimini,  C.  C. 
1907,  I.  86.) 

Hydrazine  zinc  selenate, 

(N2H5)2Se04,  ZnSe04. 
SI.  sol.  in  H20  but  more  sol.  than  Cu  salt. 
(Rimini  and  MaJagnfni,  Gazz.  ch.  it.  1907. 
37.  (1),  265.) 

Hydrazhie  sulphocyanide,  N2H4,  HSCN. 

Very  deliquescent.  Sol.  in  H2O  and  alcohol. 
(Curtius  and  Herdenreich.  J.  pr.  1895.  [2]  52. 
488.) 


Hydrazine  sulphate,  N2S4, 

Sol.  with  difficulty  in  cold,  easily  in  hot 
H20.  Insol.  in  alcohol.  (Curtius,  Z.  c.) 

100  pts.  H20  dissolve  3.055  pts.  salt  at  22°. 
(Curtius  and  Jay,  J.  pr.  (2)  39.  39.) 

2N2H4,  HaS04.     Very  deliquescent,   and 
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sol.  in  H20.    Insol.  in  alcohol.    (.Curtius,  J 
pr.  (2)  44.  101.) 

Hydrazine  sulphite,  (NjH4)aHaSO.. 
(Sabanejeff,  Z.  anorg.  1899,  20,  24  ) 


Hydrazine  ps/rosulphite,  2N2H4, 

Sol.  in  H2O  with  decomp.;  insol.  in  alcohol. 
(Sabanejeff,  Z  anorg.  1899,  20.  23.) 

Hydrazine  thiosulphate,  (N2H4)2  H2S203. 

Ppt.     (Not  pure.)     (Ferratini,  Gazz.  ch, 
it.  1912,  42.  (1)  138.) 

Hydrazine  lead  thiosulphate, 

PbS208,  2(N2H4)2H2S203+H20. 

Insol,  in  H20  and  alcohol. 

Sol.    in    HCl+Aq    and    in    HN03+Aq. 
(Ferratini,  C.  A.  1912.  1612  ) 

Hydrazine  silver  thiosulphate, 
Ag2S208,  (N2H4)2H2S203. 
Insol.  in  H20;  sol.  in  NH4OH+Aq  and  in 
HNO3.    (Ferratini.) 

Hydrazine  sulphuric  acid. 

Barium  hydrazine  cfo'sulphinate, 

Ba2N2(S02)2. 
Insol.  in  H20;  sol.  in  acids.     (Ephraim, 
B.  1911,  44.  390.) 


Strontium  hydrazinesulphonate, 

(N2H3S03)2Sr-{-2H20. 
Sol.  in  H2O.    Decomp.  by  acids.    Insol.  in 
alcohol.    (Traube.) 

Hydriodic  acid,  HI. 
See  lodhydric  acid* 

Hydrobromic  acid,  HBr. 
See  Bromhydric  acid. 

Hydrochloric  acid,  HC1. 
See  Chlorhydric  acid. 

Hydrofluorboric  acid,  HBF4. 
See  Fluoborhydric  acid. 

Hydrofluoric  acid,  HF. 
See  Fluorhydric  acid. 

Hydrogen,  H2. 

SI.  absorbed  by  H20. 

Sol  m  150  pts  HaO,  1  vol.  HiO  absorbs  0  C16  vol  H. 
Recently  boiled  HaO  absorbs  1  53%  H.  (Henry,  1803.) 

100  vols.  HzO  at  18°  absorb  4  6  vols  H  (deSaussurer 
1814 ) 

1  vol.  H20  absorbs  0.0193  vol.  H  at  760  mmr 
and  all  temperatures  between  0°  and  23.6°. 
(Bunsen.) 

Later  work  does  not  confirm  the  above  state- 
ment. 

Absorption  of  H  by  H20  at  t  and  760  mm. 
£~ coefficient  of  absorption;  pi=*te solu- 
bility" (see  under  Oxygen). 


Hydrazinesulphonic  acid,  N2H8SO2OH. 

t° 

p 

£1 

Sol.  in  about  24  pts.  H20  at  ord.  temp.   De- 

comp.  by  mineral   acids;   nearly   insol.   in 

0 

0.02153 

0.02140 

alcohol  and  other  organic  solvents.    (Traube, 

1 

0.02134 

0.02120 

B.  1914,  47,  941.) 

2 

0.02115 

0.02100 

3 

0.02097 

0  02081 

Ammonium  hydrazinesulphonate, 
(N2H8S08)NH4. 

4 
5 

0.02079 
0.02061 

0.02062 
0.02043 

Deliquescent;  decomp.  by  acids.    (Traube.) 

6 

7 

,0.02044 
0.02027 

0.02025 
0.02207 

Barium  hydrazinesulphonate, 
(N2H8S03)2Ba+2H20. 

8 
9 
10 

0.02010 
0.01994 
0.01978 

0.01989 
0.01971 
0.01954 

Sol.  in  H20;  pptd.  by  alcohol;  decomp.  by 

11 

0.01962 

0,01937 

acids.    (Traube.) 

12 

0.01947 

t       0.01920 

13 

0.01932 

0.01904 

Calcium  hydrazinesulphonate, 
(N2H8S08)2Ca-J-H20. 

14 
15 

0.01918 
0.01903 

0.01888 
0.01872 

Sol.  in  H20.    Decomp.  by  acids.    Insol.  in 

16 

0.01889 

0.01856 

alcohol.    (Traube.) 

17 

0.01876 

0.01840 

18 

0.01863 

0.01825 

Potassium  hydrazinesulphonate,  NaHsSOJK. 

19 

0.01850 

0.01810 

Decomp.  by  acids.    (Traube.) 

20 
21 

0.  01837 
0.01825 

0.01795 
0.01781 

Silver  hydrazinesulphonate,  NJSsSOsAg. 

22 
23 

0.01813 
0.01802 

0.01767 
0.01753 

(Traube.) 

24 

0.01791 

0.01739 

25 

0  01780 

0  01725 

Sodium  hydrazinesulphonate, 

26 

0*.  01770 

0.01712 

Decomp.  by  acids.    (Traube.) 

(Timofejeff,  Z.  phys.  Ch.  6.  147.) 
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Absorption  of  H  by  H20  at  t°  and  760  mm. 
&  =  coeflSLcient  of  absorption. 

Absorption  of  hydrogen  by  HaO  at  t°  and  760 
mm.  pressure  —  -Continued. 

t° 

£ 

t° 

0 

t° 

$ 

t° 

9 

& 

0 

0.0203 

16 

0  0182 

32 

0.0161 

36 

0  01661 

0  01564 

1 

0.0202 

17 

0  0180 

33 

0  0160 

37 

0  01657 

0  01554 

2 

0.0200 

18 

0.0179 

34 

0.0159 

38 

0  01652 

0.01544 

3 

0.0199 

19 

0.0178 

35 

0  0157 

39 

0  01648 

0.01535 

4 

0.0198 

20 

0.0177 

36 

0.0156 

40 

0  01644 

0  01525 

5 

0.0196 

21 

0  0175 

37 

0  0155 

41 

0  01640 

0.01515 

6 

0.0195 

22 

0.0174 

38 

0  0154 

42 

0  01635 

0  01504 

7 

0.0194 

23 

0  0172 

39 

0  0153 

43 

0  01631 

0  01493 

S 

0.0192 

24 

0  0171 

40 

0  0152 

44 

0  01627 

0  01482 

9 

0.0191 

25 

0.0170 

45 

0  0149 

45 

0.01624 

0  01475 

10 

0.0190 

26 

0.0168 

50 

0  0146 

46 

0  01620 

0.01460 

11 

0.0189 

27 

0.0167 

60 

0.0144 

47 

0.01617 

0.01449 

12 

0.0187 

28 

0.0166 

70 

0  0146 

48 

0.01614 

0.01437 

13 

0.0186 

29 

0.0164 

80 

0  0149 

49 

0  01611 

0  01425 

14 

0.0184 

30 

0  0163 

90 

0.0155 

50 

0  01608 

0.01413 

15 

0.0183 

31 

0.0162 

100 

0.0166 

52 

0.01606 

0.01392 

KA 

Oni  AAK 

Ofil^AQ 

(Bohr  and  Bock,  W.  Ann.  44.  318.) 

O* 

56 

UlUV/O 

0  01603 

.U±OOi7 

0.01343 

Absorption  of  hydrogen  by  H2O  at  t°  and  760 
mm.  pressure.    j8  =  coefficient  of  absorp- 
tion.   ft  =  "solubility"  (see  under  Oxy- 

58 
60 
62 
64 

0  01602 
0.01600 
0.01600 
0  01600 

0.01316 
0.01287 
0.01256 
0  01223 

gen). 

66 

0.01600 

0.01188 

t° 

/9 

fr 

68 

0  01600 

0.01150 

70 

0  01600 

0  01109 

0 

0  02148 

0.02135 

7*2 

Oi  01600 

o!  01065 

1 

0.02126 

0.02112 

74 

0.01660 

0.01017 

2 

0.02105 

0.02090 

76 

0.01600 

0.00966 

3 

0.02084 

0.02068 

78 

0.01600 

0.00912 

4 

0.02064 

0  02047 

80 

0  01600 

0.00853 

5 

0.02044 

0.02026 

82 

0  01600 

0.00790 

6 

0  02025 

0.02006 

84 

0.01600 

0.00723 

7 

0  02007 

0.01987 

86 

0-  01600 

0  00652 

8 

0.01989 

0.01968 

88 

0  01600 

0.00575 

9 

0.01972 

0.01950 

90 

0.01600 

0.00494 

10 

0  01955 

0  01932 

92 

0  01600 

0.00407 

11 

0.01940 

0.01915 

94 

0  01600 

0.00315 

12 

0.01925 

0.01899 

96 

0.01600 

0.00216 

13 

0.01911 

0.01883 

98 

0  01600 

0.00111 

14 
i  ft 

0.01897 

O/VIQQQ 

0.01867 

OA1QC1 

100 

0.01600 

0.0000 

J.O 

16 
17 

.  U  JLooo 

0.01869 
0.01856 

.  UJLoOl 

0.01836 
0.01821 

(Winkler,  B.  24.  99.) 

18 

0.01844 

0  01706 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0.01831 
0.01819 
0.01805 
0.01792 
0.01779 
0.01766 
0.01754 
0.01742 
0.01731 
0.01720 
0.01709 

0.01792 
0.01777 
0.01761 
0.01746 
0.01730 
0.01715 
0.01700 
0.01685 
0.01670 
0.01656 
0.01642 

Critical  t,—  232°.      (Natanson,   Z.  phys. 
Ch.  1895,  17.  43-48.) 
Coefficient  of  absorption  for  H20  =0.01750 
at  -25°;  0.01905  at  20°;  0.02059  at  15°; 
0.02213  at  10°;  0.02366  at  5°.     (Braun,  Z. 
phys.  Ch.  1900,  33.  734.) 
Solubility  in  H20  at  25°  =0.01926.    (Geff- 
cken,  Z.  phys.  Ch.  1904,  49.  267.) 
Coefficient  of  absorption  for  H20  =0.01810 
at  20.11.°    (Hufner,  Z.  phys.  Ch.  1907,  67, 

30 
31 
32 

0.01699 
0.01692 
0.01685 

0.01630 
0.01618 
0.01606 

623.) 
Solubility    in    H2O    at    25°  =0.01962. 
(Drucker  and  Moles,  Z.  phys.  Ch.  1910,  76, 

33 

34 
35 

0.01679 
0.01672 
0.01666 

0  01596 
0.01585 
0.01574 

417.) 
Coefficient  of  absorption  for  HsO  at  15°  = 
0.01892;  at  20°=  0.01829.     (Mtiller,  Z.  phys.* 
Ch.  1912,  81.  493.) 
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Solubility  of  hydrogen  in  water  at  25°. 
S=  Solubility  calculated  according  to  for- 
mula, for  which  see  original  article. 
P=  Pressure, 

Absorption  of  H2  by  HCl-f  Aq. 

M 

S  25° 

0  426 
0.432 
1.063 
1  602 
1.802 
1.928 
2  338 
2  438 
2.836 

0  01S75 
0  01868 
0.01789 
0  01732 
0  01699 
0  01688 
0  01652 
0  01627 
0.01606 

p 

s 

P 

S 

756 
757 
850 
877 
986 
992 

0  0199 
0  0198 
0  0200 
0  0193 
0.0194 
0  0198 

1095 
1097 
1244 
1252 
1380 
1393 

0  0195 
0  0197 
0  0202 
0.0196 
0  0196 
0  0198 

(Findlay,  Chem.  Soc.  1912,  101.  1465.) 

Absorption  by  H2O  at  different  pressures. 
P^Hg-pressure  in  metres. 
X  =  coefficient  of  solubility. 
Table  I.  Volume  of  the  absorbing  liquid  = 
32  .32  com.  T  =  19.5°. 

(Geffcken.) 
Absorption  of  H2  by  —  ~—  4-hAq. 

M 

S25° 

0  527 
0.562 
0.985 
1.122 
1.866 
1.905 
2  605 
3.045 
3.174 
3  962 
3  989 

0.01869 
0.01838 
0.01780 
0  01768 
0.01642 
0.01632 
0.01575 
0  01496 
0.01456 
0.01422 
0  01402 

p 

X 

P                    X 

0.9010 
0  9967 
1.0809 
1.2133 
1.3711 
1.5448 
1.8002 
2  5208 
2.9971 

0  01798 
0  01796 
0  01799 
0  01800 
0  01794 
0  01791 
0  01793 
0  01793 
0.01795 

3.3926       0  01789 
4  1405       0  01776 
4.6629       0.01761 
5  4705       0  01748 
5.9580      0  01725 
6.6507      0.01706 
7  4548       0  01674 
7  8783       0.01652 
8.2439       0.01632 

(Geffcken.) 
Solubility  of  H2  in  H2S04+Aq  at  20°. 

Table  II.  Volume  of  the  absorbing  liquid  = 
32.007  ccm.    T=23°. 

%  HsSO* 

X20° 

P 

X 

P 

X 

0 
35  S2 
61  62 
95  6 

0  020S 
0  00954 
0  00708 
0  01097 

1.1154 
1.3758 
1.7416 
2.1712 
2.8724 
3.4115 
4.0229 

0.01736 
0.01739 
0.01733 
0.01731 
0.01734 
0.01732 
0.01728 

4.6220 
5.1130 
5  9702 
7.1920 
7  4493 
7.8696 
8.1913 

0.01716 
0  01702 
0.01687 
0.01649 
0  01631 
0.01618 
0.01603 

(Christoff,  Z.  phys  Ch.  1906,  65.  627.) 

Solubility  of  H2  in  colloidal  ferric  hydroxide 
solution  is  practically  the  same  as  its  solubility 
inpureH20. 
Solubility  of  H2  in  a  solution  containing 
18.11  g.  Fe(OH)8  per  liter  at  25°  =  0.3085 
Solubility  of  H2  in  a  solution  containing 
18.309  g.  Fe  (OH)3  per  liter  at  25°  =0,3083. 
(Geffcken,  Z.  phys.  Ch.  1904,  49.  299.) 

(Cassuto,  Phys.  Zeit.  1904,  6.  235.) 

Absorption  of  H2  by  acids  -f-Aq. 
M=  content  in  gram-emiivalents  per  liter. 
S  -  solubility  .    (See  under  Oxygen.) 
Absorption  of  H2  by  HNOj+Aq. 

M 

S25° 

Absorption  of  H2  by  bases  +Aq. 
M=  content  in  gram-equivalents  per  liter, 
S  =  solubility.    (See  unaer  Oxygen*) 
Absorption  of  H2  by  KOH-hAq. 

0.741 
0.753 
1.22 
1.45 
2.09 
2.96 
3.18 
3.22 
4.13 
4.23 

0.01851 
0.01868 
0.01812 
0.01782 
0.01739 
0.01690 
0.01667 
0.01633 
0.01611 
0  01589 

M 

S25° 

0.536 
0.715 
1.059 
1.056 
1.480 

0.01658 
0.01539 
0.01378 
0  01389 
0.01195 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  267.) 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  267.) 
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Absorption  of  H2  by  NaOH+Aq. 

Absorption  by  salts  -fAq. 

M                     |                  S23° 

Salt 

tie 

1S, 

&^? 

-r+~ 

% 
salt 

t°2 

J|ts 

<J  w 

Absorption- 
coefficient 
at  15° 
(Calculated) 

0.543                          0.01632 
0  571                          0  01608 
0.692                          0.01442 
0  974                           0  01409 
1.059                           0,01372 
1.137                           001348 
1.850                          0.01018 
3.400                          0.00648 
3.430                          0  00639 
4.687                         0.00483 

KCI 

15° 

1  1365 
1  1294 
1  0794 
1  0480 
1  0240 

22  92 
19  21 
12  13 
7  48 
3  83 

IS  62 
18  82 
18  71 
19  00 
19  23 

0  00869 
0  00985 
0  01246 
0  01447 
0  01618 

0  00892 
0  01012 
0  01279 
0  01489 
0  01667 

KXOa 

15° 

1  1460 
1  1101 
1  0936 
1  0539 
1  0295 

21  46 
16  59 
14  26 
8  44 
4  73 

17  81 
17  27 
16  81 
17  58 
17  82 

0  01157 
0  01290 
0  01373 
0  01531 
0  01650 

0  01180 
0  01311 
0  01391 
0  01559 
0  01683 

(Geffcken.) 
Solubility  of  H2  in  salts-f  Aq  at  15°. 

Salt 

%  Salt 

Coefficient  of 
absorption 

KsCOa 

15° 

1  4395 
1  3112 
1  2353 
1  1555 
1  OS07 
1  0405 
1  0248 

41  81 
30  99 
24  13 
16  47 
8  83 
4  53 
2  82 

13  17 
12  77 
12  62 
12  51 
11  32 
12  29 
11  23 

0  00162 
0  00290 
0  00470 
0  00775 
0  01216 
0  01532 
0  01675 

0  00160 
0  00285 
0  00462 
0  00761 
0  01183 
0  01501 
0  01628 

H2O 

0  00 

0.01883 

CaCl, 

3.47 
6  10 
11  33 
17  52 
26  34 

0.01619 
0.01450 
0  01138 
0.00839 
0  00519 

NaCl 

13° 

1  1817 
1  1088 
1  0807 
1  0315 

23  84 
14  78 
11  09 
4  47 

13  48 
13  17 
13  SO 
13  56 

0  00602 
0  00938 
0  01140 
0  01565 

0  00595 
0  00925 
0     1130 
0  01548 

NaNOa 

18° 

1  2963 
1  2099 
1  1417 
1  076o 
1  0367 

37  43 
27  95 
19  77 
11  16 
5  57 

17  27 
17  36 
17  40 
17  65 
17  80 

0  00568 
0  00797 
0  01034 
0  01345 
0  01572 

0  00578 
0  00810 
0  01052 
0  01370 
0  01603 

MgS04 

4  94 
10  19 
23  76 

0  01501 
0  01159 
0  00499 

NasCOs 

15° 

1  1213 
1  0835 
1  0457 
1  0217 

11  53 
8  02 
4  64 
2  15 

13  07 
12  08 
11  61 
11  94 

0  00851 
0  01106 
0  01420 
0  01677 

0  00839 
0  01082 
0  01385 
0  01639 

LiCl 

3  48 
7  34 
14  63 

"0  01619  " 
0  01370 
0  0099 

NaaSO4 

18° 
15° 

1  1608 
1  0768 
1  0412 

16  69 
8  42 
4  58 

18  41 
18  57 
18  51 

0  00757 
0  01223 
0  01482 

0  00775 
0  01254 
0  01519 

KsCOj 

2  82 
8  83 

16  47 
24  13 
41  81 

0  01628 
0  01183 
0  00761 
0  00462 
0  00160 

LiCl 

15° 

1  0843 
1  0416 
1  0192 

14  63 
7  34 
3  48 

12  77 
12  40 
10  47 

0  01006 
0  01396 
0  01676 

0  00990 
0  01370 
0  01619 

MgS04 

15° 

1  2679 
1  1805 
1  1064 
1  0503 

23  76 
16  64 
10  19 
4  97 

18  26 
17  55 
17  30 
17  10 

0  00487 
0  00783 
0  01140 
0  01479 

0  00499 
0  00797 
0  01159 
0  01501 

"*"KC1     " 

3  S3 
7.48 
12  13 
19  21 
22  92 

0  01667 
0  01489 
0  01279 
0.01012 
0.00892 

ZnSO* 

18° 

1  3265 
1  1961 
1  1394 
1  0602 

26.51 
17  23 
12.73 
6  03 

18  56 
18  22 
17  95 
17  79 

0  00590 
0  00940 
0  01151 
0  01495 

0  00605 
0  00961 
0  01175 
0  01525 

KXOs 

4.73 

8  44 
16.59 
21.46 

0.01683 
0.01559 
0.01311 
0.01180 

CaCl* 

15° 

1  2470 
1  2150 
1  1568 
1  0981 
1  0513 
1  0285 

26  34 
23  33 
17.52 
11.33 
6.10 
3  47 

17  68 
17  84 
18  09 
18  40 
18  04 
18  52 

0  00510 
0  00600 
0  00821 
0  01112 
0.01419 
0  01579 

0  00519 
0  00619 
0  00839 
0  01138 
0.01450 
0  01619 

NaN08 

5.57 
11  16 
19.77 
37.43 

0.01603 
0  01370 
0.01052 
0.00578 

AlCIi 

15° 

1  2647 
1  1589 
I  0914 
1  0488 

32  30 
20  75 
12  46 
6  88 

17  14 
17  28 
17  30 
17  46 

0.00525 
0  00860 
0  01190 
0  01460 

0  00533 
0  00874 
0.01210 
0  01486 

Na2COa 

2  15 
8  64 
11.53 

0.01639 
0  01385 
0.00839 

CiaHaaOn 

17  5° 

I  2184 
1  1286 
1  0672 

47  65 
30.08 
16  67 

13  80 
14  19 
14  16 

0  00900 
0  01292 
0  01571 

0.00892 
0  01284 
0  01561 

(Steiner,  W.  Ann.  1894  (2),  62.  291.) 

Na2SO< 

4.58 
8  42 
16.69 

0.01519 
0.0154 
0.00775 

(Gordon,  Z.  phys.  Ch.  1895,  18.  14.) 
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Solubility  in  salt  solutions. 
C  =  concentration  of  the  solution  m  terms 
of  normal. 

a  =  coefficient  of  absorption. 
Absorption  of  hydrogen  by  NE4N08-|-Aq 
at  20°. 


p 

c 

a 

1.037 
2  167 
3  378 
4  823 
6.773 
11.550 

0  1308 
0  2765 
0.4363 
0.6333 
0.9069 
1.6308 

0  01872 
0  01845 
0  01823 
0.01773 
0.01744 
0.01647 

(Knopp,  Z.  phys.  Ch.  1904,  48. 103.) 
Absorption  of  hydrogen  by  KN08-fAq  at  20° 


1  244 
2.094 
4  010 
5.925 
7.742 
13.510 


0.1245 
0  2114 
0.4127 
0.6225 
0.8293 
1.5436 


0  01835 
0  01818 
0  01785 
0.01743 
0  01667 
0  01436 


(Knopp.) 

Absorption  of  hydrogen  by  NaN08-fAq 
at  20°. 


Absorption  of  H  by  BaCl2+Aq. 
at0  =  coefficient  of  absorption  at  t° 


Percent  of 

BaCla  m 

the  solution 


7  002 
0  453 
3  600 
3  291 


a  2.5° 


0  014oo  0 
0  014' 
0  01 502 
0  015' 


740 


700 


aJOc 


01591 
01005  0 
0  01700  0 
01 


7190 


f)  01 
01 

01839  0 
01S47 


7ir>  U 
7340 


a!0° 


01833  0 
01857 
01971 
0  01983  0 


01937 
0  01957 
0  02089 

02110 


(Braun.) 

1  vol.  alcohol  at  t°  and  760  mm.  absorbs  V 
vols.  H  gas  reduced  to  0°  and  760  mm. 


t° 


V 


0.06925 
0  06910 
0  06896 
0.06881 
0  06867 
0.06853 
0.06839 
0  06826 
0  06813 


0  06799 
0.06787 
0  06774 
0  06761 
0.06749 
0.06737 
0.06725 
0.06713 
0.06701 


0.06690 
0.06679 
0.06668 
0.06657 
0  06646 
0.06636 
0  06621 


(Bunsen's  Gasometry,  p.  286.) 

One  vol.  alcohol  absorbs  0.06925 — 
0.000148t  +  0.000001t2  vols.  H  at  t°. 
(Bunsen.) 

Solubility  in  alcohol +Aq  at  20°  and  760  mm. 


1.041 
2.192 
4.405 
6.702 
12  637 


0.1236 
0.2634 
0.5416 
0.8442 
1.7394 


0.01839 
0.01774 
0.01694 
0.01518 
0.01300 


wt  % 

alcohol 


(Knopp.) 
Absorption  of  hydrogen  by  KCl-f-Aq  at  20°, 


0 

9.09 
16  67 
23  08 


Vol.  H2 
absorbed 


1  93 
1.43 
1  29 
1  17 


wt  % 
alcohol 


28  57 
33  33 
50 
.66  67 


Vol.  H2 
absorbed 


1.04 

1  17 
2.02 

2  55 


(Lubarsch,  W.  Ann.  1889,  (2)  37.  525.) 
Absorption  of  hydrogen  by  alcohol. 


1.089 
2.123 
4.070 
6.375 
7.380 
13.612 


0.1475 
0.2907 
0.5687 
0.9127 
1.0682 
2.1222 


0.01823 
0.01757 
0.01661 
0.01531 
0.01472 
0.01255 


(Knopp.) 

Absorption  of  H2  by  NaCl+Aq. 
—  at0 = coefficient  of  absorption  at  t°. 


Percent  of 

NaClxn 

the  solution 


5  999 
5  506 
4  496 
3  798 
1  523 
1  250 


a25° 


a20° 


0  01383  0 

0  01395  0 

0  01429  0 

0  01476  0  01623  0  01760  0 

0  01603  0  01754  0  01896  0 

0  01621  0  01771  0  01914  0 


a!5° 


015280  016400. 
01532  0  01665  0 
01587  0  01714  0 


a!0° 


01749  0 
01769  0 
01817  0 
01876  0 
02030  0 
2052 


a5° 


01839 
01861 
01920 
01977 
02155 
02180 


-  "   (Braun,*2.  phys.  Ch.  1900,  S3. 735.) 


0 
6.2 


Coeff  of 
absorption 


0.0676 
0.0693 


13.4 
18.8 


Coeff.  of 
absorption 


0.0705 
0.0740 


(Timofejeff.) 
Solubility  of  Ha  in  ethyl  ether  at  t°. 


0 

5 

10 

15 


Solubility 


0.1115 
0.1150 
0.1195 
0.1257 


(Christoff,  Z.  phys.  Ch.  1912,  79.  459.) 

Coefficient  of  absorption  in  petroleum = 
0.0582  at  20°,  and  0.0652  at  10°.  (Griewasz 
and  Walfisz,  Z.  phys.  Ch.  1.  70.) 
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Absorption  of  hydrogen  by  chloralhydrate+ 
Aq  at  20b. 


P 

C 

a 

4.911 

0  310 

0.01839 

7.69 

0  504 

0  01802 

14.56 

1.030 

0.01712 

18.77 

1  397 

0  01653 

29  50 

2.530 

0  01542 

32,00 

2.845 

0,01518 

38  42 

3.770 

0.01440 

49.79 

6.000 

0.01353 

60  12 

9.120 

0.01324 

63.90 

10.700 

0  01307 

(Knopp,  Z.  phys  Ch.  1904,  48.  103.; 

Absorption  of  Ha  by  chloralhydrate+Aq. 
t°  =temp.  of  the  solution. 
P— %  chloralhydrate  in  the  solution. 
/3t°= coefficient  of  absorption  at  t°. 
£15°= coefficient  of  absorption  at  15°. 


t° 

p 

ft« 

015° 

15  0 
16.4 
15.8 
15.0 
15.6 
16.2 
15.5 
15.0 

10.0 
16.1 
33  35 
39.4 
51.0 
60.8 
70.7 
79.0 

0  01740 
0  01719 
0.01475 
0.01470 
0.01300 
0.01281 
0.01282 
0.01320 

0.01740 
0  01737 
0  01484 
0.01470 
0.01306 
0.01230 
0.01287 
0.01320 

19.4 
17.4 
18.7 
16.5 
17.0 
17.2 
17.9 
18  3 

15.5 
28  3 

46  56 
52.0 
63  0 
66  0 
68.0 
78.4 

0.01732 
0.01569 
0.01388 
0.01314 
0.01270 
0.01285 
0.01286 
0.01398 

020° 

0.01724 
0.01540 
0.01375 
0.01280 
0.01243 
0.01260 
0.01270 
0.01380 

(Muller,  Z.  phys.  Ch.  1912,  81.  499.) 
Solubility  of  H2  in  glycerol-f  Aq. 


t° 

,  %  glycerol 

Coefficient  of 
absorption 

14 

0 
2  29 
5.32 
8.57 
10  83 
15  31 

0  0193 
0  0189 
0.0186 
0.0182 
0  01815 
0  01765 

21 

0 
2  29 
5  68 
6.46 
10  40 
18  20 

0.0184 
0.0181 
0  0177 
0.0176 
0.0171 
0  0160 

Absorption  of  H2  by  glycerine  -f  Aq. 
t°=ternp.  of  the  solution, 
p  =  %  glycerine  in  the  solution. 
£t°  =  coefficient  of  absorption  at  t°. 
/315°  =  coefficient  of  absorption  at  15°. 


(Henkel,  in  Landolt-BCrnstein,  Tab.  4th  Ed. 
602.) 


t° 

P 

ft- 

015° 

14.5 
13.0 
13.8 
14.5 
13.7 
14  9 
12  3 
18.0 

14.9 
22  8 
38.0 
43  5 
49  15 
51.5 
68.0 
90.7 

0.01654 
0.01532 
0.01226 
0.01117 
0.01019 
0.01026 
0  00822 
0  00853 

0.01647 
0  01510 
0  01216 
0  OHIO 
0  01010 
0  01025 
0.00806 
0.00870 

(Muller,  Z.  phys.  Ch.  1912,  81.  496.) 

Solubility  of  H2  in  glycerine  -fAq  at  25°. 
G= %  by;  wt.  glycerine  in  the  solvent. 
S  = Solubility  of  Bk. 

P=correctea  pressure  at  end  of  experi- 
ment in  nun.  Hg  at  0°. 


p 

G 

s 

716.3 

4.0 

0.0186 

736.1 

10.5 

0  0178 

684.3 

22.0 

0  0154 

709.9 

49.8 

0.0099 

730.1 

50.5 

0.0097 

672  2 

52  6 

.   0  0090 

741  1 

67  0 

0  0067 

708.0 

80.0 

0.0051 

665  5 

82.0 

0  0051 

662.3 

88.0 

0  0044 

741.8 

95.0 

0.0034 

(Drucker  and  Moles,  Z.  phys.  1910,  76.  417.) 

Absorption  of  H2  by  glucose +Aq. 
t°  —temp,  of  the  solution. 
P  —  %  glucose  in  the  solution. 
/3t°= coefficient  of  absorption  at  t°. 
020°= coefficient  of  absorption  at  20°. 


t° 

P 

#• 

£20° 

20.5 
20.5 
21.1 
21.8 
21.2 

12.2 
20.7 
32.56 
45.8 
59.0 

0.01595 
0.01445 
0.01243 
0  01000 
0.00775 

0.01600 
0.01450 
0.01250 
0.01015 
0.00780 

(Midler,  Z.  phys.  Ch.  1912,  81.  494.) 
Solubility  in  sugar+Aq  at  15°. 


%  Sugar 

Absorption  Coefficient 

16.67 
30.08 
47  65 

0  01561 
0  01284 
0  00892 

(Gordon,  Z.  phys.  Ch.  1895,  18.  14.) 
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Absorption  of  H2  by  sucrose  -f-Aq, 
t°=  temp,  of  the  solution  in  the  absorption 


P  =  %  sucrose  in  the  solution. 
0t°= coefficient  of  absorption  at  t°. 
£15° -coefficient  of  absorption  at  15° 


t° 

P 

j3f 

£15° 

12.7 
19  3 

0  01862 
0  01840 

0.01892 
#20°= 
0.01829 

15.2 
11.6 
12 
12.7 
11.8 
13.3 
12.6 

5  04 
14.7 
20  26 
29  86 
31.74 
39  65 
42.94 

0  01723 
0  01547 
0  01500 
0  01290 
0  01220 
0.01047 
0.00956 

0.01726 
0.01510 
0  01462 
0  01257 
0  01185 
0  01033 
0  00939 

(MuUer.) 

Absorption  of  H2  by  propionic  acid+Aq. 
at0  =  coefficient  of  absorption  at  t°. 


Percent  of 
propionic 
acid  in 
the  solution 

a25° 

a20° 

al5° 

alO3 

a5° 

9  910 
9  763 
6  500 
5  267 
3  373 
2  634 

0  01602 
0  01638 
0  01690 
0  01705 
0  01706 
0  01722 

0  01782 
0  01788 
0  01829 
0  01842 
0  01866 
0  01876 

0  01908 
0  01929 
0  01925 
0  01983 
0,01987 
0  2003 

0  02029 
0  02042 
0  02093 
0  02117 
0  02120 
0  02142 

0  02129 
0  02120 
0  02181 
0  02239 
0  02221 
0  02245 

(Braun,  Z.  phys.  Ch.  1900,  33.  735.) 

Absorption  of  H2  by  organic  acids -{-Aq. 
M  =  content  in  gram-equivalents  per  liter. 
S— solubility. 
Absorption  of  H2  by  CH8COOH+Aq. 


M 


0.517 

0.528 

1.160 

1.20 

1.963 

1.980 

3.178 

3.220 

4.157 


S25° 


0.01925 
0.01923 
0.01903 
0.01895 
0.01885 
0.01882 
0.01862 
0.01858 
0.01849 


(Geffcken,  Z.  phys.  Ch.  1904.  49.  267.) 
Absorption  of  H2  by  CH2ClCOOH+Aq. 


M 


0.527 
0.990 
1.773 


S25° 


0.01905 
0.01852 
0.01783 


(Geffcken.) 


Absorption  of  H  by  organic  substances  -f- 
Aq  at  t°. 

V  =  absorbed  volume  reduced  to  0°  and 
760  mm. 

a  =  coefficient  of  absorption 


Substance 

Grams 
in  1 
liter 

Vol  of 
solution, 
used  in 
ccm 

t° 

V 

ccm 

X 

Glucose 
Glucose 
Glucose 
Urea 
Acetamide 
Alamne 
Glycocoll 

174 
SO  S 
41  45 
60 
59 
S9 
75 

409  94 

20  28° 
20  16° 
20  00° 
20  17° 
20  11° 
20  08° 
20  16° 

5  48 
<3  12 
G  30 
6  20 
6  51 
5  57 
5  67 

0  01516 
0  01G49 
0  01759 
0  01703 
0  01795 
0  0155-5 
0  01577 

(Hufner,  Z.  phys.  Ch.  1907,  57.  623-4.) 
Solubility  in  organic  solvents. 


Solvent 

Solubility  at 
25°  C 

Solu- 
bility at 
20°  C 

ds 
dt 

Glycerine 

Not 

measurable 

Water 

0  01992 

0  02000 

—  0  000016 

Aniline 

0  02849 

0  03033 

—  0  00036S 

Amyl  alcohol 

0  03708 

0  03533 

+0  00035 

Nitrobenzene 

0  03708 

0  03533 

-J-0  00035 

Carbon  bisulphide 

0  03753 

0  03358 

+0  00079 

Glacial  acetic 

0  06330 

0  06172 

+0  000316 

Benzene 

0  07560 

0  07071 

+0  000978 

Acetone 

0  07641 

0  07027 

H-0  001228 

Amyl  acetate 
Xylene 

0  07738 
0  OS185 

0  07432 
0  07834 

-1-0  00061 
+0  000702 

Ethyl  acetate 

0  08516 

0  07877 

+0  001278 

Toluene 

0  08742 

0  08384 

+0  000716 

Ethyl  alcohol 

/QQ   O£7  N 

0  08935 

0  08620 

+0  00063 

(To  '0,0/0  1 

Methyl  alcohol 

0  09449 

0  09016 

+0  000866 

Isobutyl  acetate 

0  09758 

0  09287 

-i-0  000942 

Chloroform 
Carbon  tetra- 

1  no  constant 

chloride 

1      value 

(Just,  Z.  phys.  Ch.  1901,  37.  359.) 

Extended  investigations  have  been  made 
/  Findlay  and  Shen.  (Chem.  Soc.  1912, 
101.  1465)  on  the  effect  of  colloids  on  solu- 
bility of  H2  in  H20.  See  original  article. 

Hydrogen  arsenide. 
See  Arsenic  hydride. 

Hydrogen  peroxide,  H202. 

Miscible  with  H20.  Not  stable  in  cone, 
solution.  Aqueous  solution  gives  up  its  H202 
to  ether.  Ethereal  solution  is  more  stable 
than  an  aqueous  solution  of  the  same  strength, 
and  may  be  distilled  without  decomp.  Mis- 
cible with  alcohol. 

Very  stable  in  aq.  solution  of  various 
cone,  if  perfectly  free  from  impurity  such  ^as 
compds.  of  heavy  metals,  etc.  (Woff enstein, 
B.  1894,  27.  3307.) 

Coefficient  of  distribution  between  ether 
and  H20  determined  at  3°,  7°.  and  17.5° 
with  varying  quantities  (1.7 — 5%)  of  H20a. 
(Osipoff,  C.  C.  1903,  II.  1265.) 

As  sol.  in  ether  as  in  H20.-  A  50%  solution 
in  H20  still  contained  about  25%  H202  after 
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being  shaken  6  times  with  laro;p  quantities  of 
fresh  ether. 

Insol.  in  petroleum  ether.  ( Bruhl,  B.  1895. 
28.2855.) 

•f  H..O,  and  -f-2H20.  Does  not  solidify  tit 
-20°.  (\Volflfenstein,  B  1894,  27.  3311). 

Hydrogen  phosphide,  gaseous  (Phosphine), 
PH3. 

Very  slightly  absoibed  by  H20, 
Statements  as  to  solubility  in  H20  vary 
considerably. 

(a)  Difficultly  inflammable  gas — • 

•  1  vol.  H20  absorbs  0. 1 122  vol.  PH3.    (Dyb- 
kowsky,  J.  B.  1866.  735  ) 

1  vol.  H20  absorbs  0.125  vol.  PH3.  (H. 
Davy.) 

(b)  Eistly  inflammable  gns — 

1  vol.  H2O  absorbs  0.018  vol  PH3.  (Gen- 
gembre,  Crell.  Ann  1.  450  ) 

1  vol.  H2O  absorbs  0.0214  vol.  PH3. 
(Henry.) 

1  vol.  H20  absorbs  0.025  vol.  PH3.   (Davy.) 

1  vol.  H20  absorbs  0.125  vol.  PH3.  (Dai- 
ton,  Ann.  Phil.  11.  7.) 

1  vol.  H20  absorbs  0.255  vol.  PH3.  (Ray- 
mond,  Scher.  J.  5. 389.) 

1  vol.  H20  dissolves  026  vols.  PH3  at 
17°.  (Stock,  Bsttger  and  Lenger,  B.  1909, 
42.  2855 ) 

Sol.  in  cone.  H2S04  without  immediate 
decomp.  (Buff,  Pogg.  16,  363.) 

1  vol.  50%  H2SO4  dissolves  0.05  vol.  PH3. 
(S.  B.  and  L.) 

Absorbed  by  CuS04+Aq  and  by  Br. 
(Berthelot.) 

Absorbed  rapidly  by  Cu2Cl2-f-Aq  with 
formation  of  Cu2Cl2,  2PH3,  and  Cu2Cl2, 
4PH8.  (Riban,  C.  R.  88.  581.) 

1  vol.  alcohol  of  0  85  sp.  gr.  absorbs  0.5  vol. ; 
1  vol.  ether  absorbs  2  vols.  (Graham.) 

Sol.  in  volatile  oils;  1  vol.  oil  of  turpentine 
absorbs  3.25  vols.  (Graham.) 

Several  varieties  of  blood  absorb  PHS. 

Hydrogen  phosphide,  liquid,  PaH^ 

Insol.  in  H20.  Apparently  sol.  in  alcohol 
and  oil  of  turpentine,  but  solution  is  very 
quickly  decomp.  (Thenard,  A.  ch,  (3)  145.) 

Hydrogen  phosphide,  solid,  P4H2. 

Insol.  in  H20  and  alcohol.  (Leverrier,  A. 
ch.  60.  174.) 

Insol.  in  all  liquids  except  liquid  PHS. 
(Thenard,  A.  ch.  (3)  14. 5.) 

Instantly  decomp.  by  HN08,  or  H2S04+ 
Aq.  Sol.  with  decomp.  in  alcoholic  solution  of 
KOH.  (The*nard.) 

Somewhat  sol.  in  liquid  phosphorus. 
(Buck,  Dissert.  1904.) 

P9H2.  Insol.  in  all  solvents.  (Stock, 
Bo-tiger  and.Lenger,  B.  1909,  42. 2851.) 

PiaH6.  Sol.  in  liquid  hyolrogen  phosphide 
and  molten  P.  There  are  no  other  solvents 
which  appreciably  dissolve  it.  Insol.  in 
liquid  PH8.  (S.  B.  and  L.)  I 


t° 

Sol  Coeff. 

4 
9  65 
13  2 
22  5 

3  77  vols. 
3  43 
3.31 
2.70 

Hydrogen  selenide,  H2Se. 

More  sol.  in  H*0  than  hydrogen  sulphide, 
(BerzeliusJ 

Solubility  coefficient  of  H2Se  at  t°. ' 


(Forcrand  and  Ponzes-Diacon,  C.  R.  1902, 
134.  171.) 

Sol.  in  cold  COC12.  (Besson,  C.  R.  1869, 
122.  140) 

Hydrogen  silicide. 
See  Silicon  hydride. 

Hydrogen  sulphide,  H2S. 

(a)  Liquid.      Dissolves    S    on    warming, 
which  separates  on  cooling. 

(b)  Gas. 

1  vol  HjsO  absorbs  1  OS  vols  H2S  at  10°  (Henry, 
1803.) 

I  vol.  H2O  absorbs  2  53  vols  HaS  at  15°  (de  Saus- 
sure,  Ana  Phil  6.  340 ) 

1  vol  HzO  absorbs  3  vols  H2S  at  11°.  (Gay-Lussac 
and  ThSnard.) 

1  vol.  HaO  absorbs  3.66  vols.  HaS  at  ord.  temp. 
(Thompson ) 

1  vol  H»0  absorbs  2  5  ,vol§.  HaSLa.t  ord.  temp,, 
(Dalton.) 

1  vol.  H2O  absorbs  4.3706-0.083687t+ 
0.0005213t2  vols.  H2S  at  temperatures  be- 
tween 2  and  43.3°.  (Bunsen  and  Schonfeld, 
A.  93.  26.) 

At  0°  and  about  820  mm.  pressure,  1  ccm. 
H20  absorbs  100  ccm.  HaS,  while  only  about 
4  ccm."  are  absorbed  at  ord.  pressure,  (de 
Forcrand  and  Villard,  C.  R.  106.  1402.1 . 


1  vol.  H20  at  760  mm.  pressure  and  t°  absorbs 
V  vols.  H2S,  reduced  to  0°  and  760  mm. 

t° 

V 

t° 

V 

t° 

V 

0 

4.3706 

14 

3.3012 

28 

2.4357 

1 

4.2874 

15 

3.2326 

29 

2.3819 

2 

4.2053 

16 

3.1651 

30 

2  3290 

3 

4.1243 

17 

3.0986 

31 

2.2771 

4 

4.0442 

18 

3  0331 

32" 

2.2262- 

5 

3.9652 

19 

2.9687 

33 

2.1764 

6 

3.8872 

20 

2  9053 

34 

2.1277 

7 

3,8103 

21 

2  8430 

35 

2.0799 

8- 

3.7345 

22 

1.7817 

36 

-2-0332  - 

9 

3.6596 

23 

2.7215 

37 

1  9876 

10 

3.5858 

•24 

2  6623- 

'38 

1  9430 

11 

3.5132 

25 

2.6091 

39 

1.8994 

12 

3.4415 

26 

2.5470 

40 

1.8569 

13 

3.3708 

27 

2.4909 

•• 

... 

(Schenfeld,  A.  93.  26.) 

HYDROGEX  SULPHIDE 


3S3 


Absorption  coefficient  of  H2S  in  H20 
at  0°=  4.6796.  (Prytz  and  Hoist,  W.  Ann. 
1895,  54,  137.) 

1  1.  H20  dissolves  0.1004  mol  H2S  at  25° 
and  760  mm.  (Pollitzer,  Z.  anorg.  1909, 
€4.145.) 


Absorption  of  hydrogen  sulphide  by  H20  at  t° 


0° 
10° 
20° 


Coefficient  of  absorption 


4  686 
3  520 
2.672 


[Gale.  fr.  data  of  Fauser.    (C.  C.  1889,  1, 
754.)] 

(Winkler,  Z.  phys.  Ch.  1906,  55,  350.) 


Absorption  of  hydrogen  sulphide  by  H2O  at  t° 


t° 

Coefficient  of  absorption 

0 
10 
20 
30 
40 
50 
60 

4.621 
3.362 
2.554 
2.014 
1.642 
1.376 
1.176 

(Winkler,  Z.  phys.  Ch.  1906,  55.  350.) 


Solubility  of  H2S  in  H20. 


Layer  rich  in  HaS 


t° 

Mols.  HsS  per  100  mols.  HzO 

0 
6 
17 
26 
29.5 

0.4 
0.5 
0.8 
1.2 
1.6 

Layer  rich  in  HaO 


29.4 
28.5 
26.9 
26.3 
23.8 
23,3 
22.9 
17.2 
13.7 
11.4 
5.3 


Mols.  HsS  per  100  mols  HaO 


96.3 

96  9 

97.3 

97.5 

98.1 

98.1 

98.2 

98.8 

99.1 

99.25 

99.5 


(Scheffer,  Proc.  K,  Ak.  Amsterdam,  1911, 14 
,198.) 


Difficultly  sol.  in  cone.  H2S04  with  decomp. 
Instantly  decomp,  by  fuming  HN03. 
Solubility  of  H2S  in  HI-J-Aq  at  25°  and  760 
mm. 


HI  Mol  per  1 


0  00 


01 
.51 
1,93 
2  65 

2  64 

3  42 

4  38 
5.005 

5  695 

6  935 
*(9  21 


H2S  Mol  per  1. 


0  1004 
0  111 
0  113 
0.125 
0.130 
0  138 
0  142 
0  163 
0.165 
0.181 
0  197 
0.267) 


*  Not  exact. 

(Pollitzer,  Z.  anorg.  1909/64.  145.) 


Solubility  in  acids  4-Aq. 

1==  value  of  H2S  dissolved  in  acid+Aq  as 
determined  by  titration. 

lo=  value  of  H2S  dissolved  in  H20  as  de- 
termined by  titration. 

t°=25°. 


Acid 


14-N  HC1 


l/lo 


0  975 
0.905 


(McLauchlan,  Z.-phys.  Ch.  1903,  44.  615.) 


Less  sol.  in  NaCl,  or  CaCl2+Aq  than  in 
H20. 

Sol.  in  CdCl2+NH4OH+Aq.  (Crobaugh, 
Z.  anorg.  1894,  5.  321.) 


Solubility  in  salts +Aq. 

1= value  of  .F*S -dissolved  in  salt+Aq  as 
determined  by  titration. 

lo= value  of  H2S  dissolved  in  H2O  as  de- 
termined by  titration. 

t°-25°.  ___ 


Salt+Aq. 


0.73 
0.78 

*.(NH4)2SO40.82 
"N.NaCl          0.847 
N.KC1  0.853 

N.NH4C1  0.960 
N.NaNO,  0.893 
N.KNOs  0.913 
N.NH4N08  0.990 


I/to 


Salt+Aq. 


N.NaBr 
N.KBr 
N.NE^Br 
N.KI 


i/to 


0.855 

0.890 

0.91 

0.930 

0.935 

0.945 

1.00  * 

0.98 


(McLauchlan,  Z.  phys.  Ch.  1903,  44.  615.) 
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HYDROGEN  SULPHIDE 


Solubility  of  H2S  in  NaSH+Aq. 

Solubility  in 

organic  substances  -{-Aq. 

(g.  mol.  H2S  dissolved  in  1  1.) 

1=  value  of  H2S  dissolved  in  organic  sub- 

f 

OOo  s    mol 
XaSH  per  1. 

0.1  g    mol. 
XaSH  per  1. 

0  2  K   mol 
NaSH  oer  1 

stance  H-Aq  as  determined  by  titration. 
lo=  value  of  H2S  dissolved  in  H20  as  de- 

termined by  titr 

fl.t.mn 

15 

.  , 

0.132 

0  129 
0.1035 

t°=25°, 

25 

. 

0.104 

l/lo 

35 

0.082 

0  082 

Solution 

45 

0  064 

•    • 

N-NH4C2H3O2 

1.09 

(Goldschmidt  and  Larsen,  Z.  phys. 

71    AAQ  ^ 

Ch.  1910, 

N-C4H606 

0.944 
0.858 

1  X*  <X^C<7./ 

~N-(NHj)iCO 

1.02 

At  1&°  and  ord   pressure,  100  vols 

alcohol  of  0  84 

pure  C8H*(OH)8 

0.863 

sp.  gr. 

absorb  tit  Hi  nmls 

H^S       (An  Ha 

ussnr 

o.  1814  } 

1  vol.  alcohol  absorbs  17.89  l-0.65598t-j- 

(McLauchlan,  Z.  phys.  Ch.  1903,  44,  615.) 

0.0066H2  vols.     H2S   between  0 
(Carius.) 

and  22°. 

Solubility  in  acetic  acid+Aq  at  25°. 

1  vol.  alcohol  at  t°  and  760  mm.  absorbs  V 
vols.  H2S  reduced  to  0°  and  760  mm. 

Molecules  of 
CHsCOOH  in  100 
molecules 
CHaCOOH  +HsO 

Molecules  of  HaO 
m  100  molecules 
CHaCOOH  +H2O 

l/lo 

t 

\ 

Q 

100 

1  00 

0 

17.891 

9 

12.523 

18 

8.225 

8.85 

j.\j\j 

91.15 

0  98 

1 

17  242 

10 

11  992 

19 

7.814 

16.7 

83.30 

0.955 

2 

16.606 

11 

11.475 

20 

7  415 

21,0 

79 

1.00 

3 

15  983 

12 

10.971 

21 

7.030 

35.5 

64  5 

1.035 

4 

15.373 

13 

10.480 

22 

6.659 

53.5 

40  5 

1.21 

5 

14.776 

14 

10.003 

23 

6.300 

55.7 

1.29 

6 

14.193 

15 

9  539 

24 

5.955 

67.8 

32*2 

1.40 

7 

13  623 

16 

9.088 

81.0 

19  0 

1.83 

8 

13.066 

17 

8.650 

-. 

98.58 

1.42 

3.81 

(Carius,  A.  94.  140.) 

(McLauchlan.) 

Solubility  in  alcohol  -j-Aq  at  25°. 

Hydrogen  persulphide,  HaSg  or  H2Ss. 
Decomp.  by  contact  with  H20,  in  which  it 

Molecules  of 
CsHsOH  in  100 
molecules  C.>H6OH 
4-W.n 

Molecules  H2O  i 
100  molecules 
CjH5OH-fH20 

n 

l/lo 

is  apparently  insol.    Sol  .in  ether  with  subse- 
quent decomp.    Sol.  in  CS2.    (Th&iard,  A. 
oh.  48.  79.) 

H2S2.    Quickl 

AT   H<a/wnrm 

Ivir 

^fjhftr    acetic 

0.00 

100 

1  00 

ether,  ethyl,  or  amyl  alcohol. 

H2S  has  no 

1.60 

98  (?) 

0.96 

action. 

5  18 

94.82 

0.933 

Cone.  HC1,  or  HC2H302-f  Aq 

have  no  ac- 

9.25 

90.75 

0.91 

tion.    Sol.  in  a 

solution  of 

Sin 

CS2,  and  in 

23.60 

76  40 

1.28 

liquid  hydrocarbons. 

47.75 

52.25 

1.95 

Chloroform  dissolves  without  decomp. 

*(100 

0 

2.16) 

(Sabatier,  C.  R. 

100.  1346, 

1585.) 

Alkalies,  and 

fr.R-4-Arr  ri 

fifinm 

n    •msf.fl.nf.lv. 

*  Carius. 
(McLauchlan.) 

Decomp.  by  H20,  dil.  and  cone.  HC1,  cone. 
H2S04,  alkali  and  alcohol.    Sol.  in  alcohol 

containing  HC1 

but  soon 

decomp.  in  this 

Sol.  in  methyl  acetate  (Marchand),  ether 

solution.     Miscible  in  all 

proportions  and 

(Higgins). 
Insol.  in  caoutchin. 

without  decomp.  with  benzene,  ether  and  CS2. 
(Bloch,  B.  1908,  41.  1977.) 

Sol.  in  glycerine 

in  less  amount  than  in 

Formula  is  H2S6.     (Rebs,  A 

.  246.  356.) 

H20. 

If  a  certain  vol.  of  H20  dissolves  100 

+7H20.     Easily  decomp.  by 

heat,     (de 

pts. 

H2S,  the  same  vol.  of  glycerine  (1  pt. 

Forcrand  and  Vfflard,  C.  R.  106 

.  1402.) 

glycerine  -f-lpt,  H20)  dissolves  only  60  pts. 
H^,  but  the  solution  is  very  stable.    After 

Hydrogen  tnsulphide,  H2S8. 

standing   a   year  there  is  no   appreciable 
decomp.   (Lapage,  J.  Pharm.  (4)  6.  256.) 
According  to  Lmdo  (C.  N.  57.  173),  the 
solution  in  glycerine  is  no  more  stable  than 

Decomp.  by  H20,  dil.  and  cone,  HCI,  cone. 
H2S04,  alkali  and  alcohol.   Somewhat  sol.  in 
alcohol  containing  HC12  but  slowly  decomp. 
in  this  solution.    Miscible  with  ether,  ben- 

that in  H2O. 
Sol.  in  CS2. 

zene  and  CS2  and  these  solutions  are  relatively 
stable.    (Bloch,  B.  1908,  41.  19740 

HYDROXYLAMINE  COLUMBATE 
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Hydrogen  telluride,  H2Te. 

SI.   sol.   in   H2O.     Decomp.   in   the   air. 
(Ernyei,  Z.  anorg.  1900,  25.  313.) 

Hydrosulphuric  acid,  H2S. 
See  Hydrogen  sulphide. 

Hydrosulphurous  acid,  H2S02. 
See  Hyposulphurous  acid. 


Hydroxylamic  acid. 

Calcium  hydroxylamate,  Ca(ONH2)2. 

Very  explosive;  decomp.  by  H20. 

and  Sohott,  J.  pr.  1908,  (2)  78.  323.) 


(Ebler 


Zinc  hydroxylamate  Zn(ONH2)a. 

Decomp.  by  H2O     ( Ebler  and  Schott.) 

Zinc  hydroxylamate,  hydroxylamine, 
Zn(H2NO)2,  3NH30. 


Very  unstable. 
Insol.  in  abs.  alcohol. 


(Ebler  and  Sehott.) 


Hydroxylamine,  NH3O=NH2(OH). 

Known  only  in  solution. 

Sol.  in  alcohol.    (Lessen,  J.  pr.  96.  462.) 

Prepared  in  free  state  by  de  Bruyn. 

Very  deliquescent,  and  sol.  in  H20  and 
alcohol.  SI.  sol.  or  insol.  in  CHC13,  CeH6, 
ether,  or  efchyl  acetate. 

Methyl  alcohol  at  5°  dissolves  35%;  ethyl 
alcohol  at  15°,  15%;  boiling  dry  ether,  1.2%; 
boiling  ethyl  acetate,  1.6%.  (de  Bruyn,  R. 
t.  c.  11.  18.) 


Hydroxylamine  arsenate, 

SI.  sol.  in  cold  H2O;  sol.  in  hot  H20  from 
which  it  can  be  cryst.  (Hofmann,  A.  1899, 
307.  331.) 

Hydroxylamine  azoimide. 
See  Azoimide,  hydroxylamine. 

Hydroxylamine  bromide,  NH2OH,  HBr. 

Very  sol.  in  H20;  insol.  in  ether  by  which 
it  is  pptd.  from  solution  in  alcohol.  (Adams, 
Am.  Ch.  J.  1902,  28.  205.) 

2NH2OH,  HBr.  Easily  sol.  in  H2O:  insol. 
in  ether  and  ligroin.  SI,  sol.  in  alcohol. 
(Adams.) 

Hydroxylamine  mercuric  bromide  hydroxyla- 
mine, 2NH2OH,  2HBr,  HgBr2,  2NH2OH. 
Decomp.  by  H20  and  methyl  alcohol. 
Readily  decomp.  by  alkalies.    (Adams.) 

Hydroxylamine  calcium,  HO.Ca.ONH2. 

Partially  decomp.  by  HjO  at  ordinary 
temp.  (Hofmann,  Z.  anorg.  1898,  16.  464.) 


Hydroxylamine  chloride,  basic,  NH3(OH)C1, 
NH2OH. 

Sol.  in  H2O.  Alcohol  precipitates  from 
aqueous  solution.  Insol.  in  ether.  (Lessen.) 

2NH3(OH)C1,  NHoOH.  Deliquescent; 
very  sol.  in  H2O,  less  m  alcohol,  and  insol.  in 
ether.  (Lossen.) 

Hydroxylamine  chloride,  NH3(OH)C1. 

Not  deliquescent.  Very  sol  in  H20  and 
hot  ordinary  alcohol.  SI.  sol.  in  absolute  al- 
cohol. Insol  in  ether  (Lossen.) 

Sol.  m  1.2  pts.  H20  at  17°.  (Schiff,  Z.  phys. 
Ch.  1896,  21.  290.) 

Sp.  gr.  of  aqueous  solution  at  17°. 


%  salt 

sp  gr 

40 

1.1852 

28 

1.1260 

20 

1.0888 

14 

1.0616 

10 

1.0437 

7 

1.0305 

5 

1  0214 

3.5 

1  0147 

CSchiff,  Z.  phys.  Ch.  1896,  21.  290.) 

100  pts.  absolute  methyl  alcohol  dissolve 
16.4  pts.  at  19.75°;  100  pts.  absolute  ethyl 
alcohol  dissolve  4.43  pts.  at  19.75°.  (de 
Bruyn,  Z.  phys.  Ch.  10.  783.) 

Somewhat  sol.  m  alcohol.  (Adams.  Am. 
Ch.  J.  1902,  28.  204.) 

Hydroxylamine  mercuric  chloride,  NH2OH, 


xyl 
C1, 


H 

Very  sol.  in  H20  and  alcohol.  Less  sol.  in 
ether.  (Adams,  Am.  Ch.  J.  1902,  28.  213.) 

5(NH2OH)2,  HC1,  2HgCl2.  Sol.  in  cold 
H2O,  alcohol  and  ether.  More  easily  sol.  in 
methyl  alcohol.  Sol.  in  HC1.  The  slightest 
trace  of  alkali  causes  decomp.  (Adams.) 


e  cobaltic  bromide, 
[Co(NH2OH)fl]Br8. 
(Werner,  B,  1905,  38.  897.) 


cobaltic  chloride, 
[Co(NH2OH)6]Cl8. 
Very  stable  toward  HC1.     (Werner,   B. 
1905,  38.  895.) 

#eoxzhydroxylamine  cobaltic  nitrate, 

[Co(NH2OH)6](NOe)8. 
(Werner.) 

jETezahydroxylamine  cobaltic  sulphate. 

[Co(NH2OH)6]s(S04)3+2H20. 
Easily  sol.  in  HjO.   (Werner.) 

Hydroxylamine  columbate,  Cb06N8Hio. 

Explosive.   SI.  sol.  in  H20»    (Hofmann,  Z«, 
anorg.  1898,  16.  473.) 
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HYDROXYLAMINE  DITHIONATE 


Hydroxylamine  dithionate,  (NH2OH)2, 


Sol.  in  H20;  decomp  on  heating  the  aq 
solution.  (Sabanejeff,  Z.  anorg.  1898,  17.  485. 

Hydroxylamine  fluosilicate,  (NH30)2,  H2SiF 
-h2H20. 

Easily  sol.  in  H2O.  Nearly  insol.  in  methy 
and  abs.  ethyl  alcohol.  (Ebler,  J.  pr.  1908 
(2),  78.338.) 

Hydroxylamine  fluotitanate,  (NH30)3,  H2TiF< 
Sol.  in  H20.     SI.  sol.  in  methyl  alcohol 
(Ebler,  J.  pr.  1908,  (2)  78.  340.) 

Hydroxylamine  hypophosphite, 

(NH,OH)HjPO,. 

Very  sol.  in  H20.  (Sabanejeff,  Z.  anorg, 
1898,  17.  483.) 

Sol.  in  H20  and  absolute  alcohol.  InsoL 
in  ether.  (Hofmann  and  Kohlschutter,  Z, 
anorg.  1898,  16.  469.) 

Hydroxylamine    potassium    hypophosphite. 

(H2P02)2(NH30)8E:2. 

Easily  sol.  in  H20,  decomp.  on  heating; 
sol.  in  hot  abs  alcohol.  (Hofmann  and  Kohl- 
schutter, Z.  anorg.  1898,  16.  468  ) 

Hydroxylamine  hypophosphate, 

(NH3OH)2H2PA. 
Easily  sol.  in  H20.    (Sabanejeff,  Z.  anorg. 
1898,  17.  489.) 

Hydroxylamine  iodide,  NH2OH,  HI. 

Hydroscopic;  sol.  in  methyl  alcohol.  Very 
explosive.  (Wolffensfcein  and  Groll,  B.  1901, 
34.2419.) 

Dihydroxylamine  iodide,  (NH2OH)2,  HI. 

Deliquescent.  More  sol.  in  H20,  methyl 
and  ethyl  alcohol  than  the  tri  compound.  Is 
decomp.  when  recryst.  from  these  solvents. 
Insol.  in  ether.  (Dunstan,  Chem.  Soc.  1896, 
69.841.) 

Tnhydroxylamine  iodide,  (NH2OH)8,  HI. 

Deliquescent  in  moist  air.  Sol.  in  H20, 
methyl  and  ethyl  alcohol.  Insol.  in  ether. 
(Dunstan.) 

Hydroxylamine  nitrate,  NH3(OH)N03. 

Very  sol.  in  H20  and  absolute  alcohol. 
(Lossen.) 

Hydroxylamine  ortfwphosphate, 

(NH3OH)3P04. 
SI.  sol.  in  cold  H20.    (Lossen.) 

Only  si.  sol.  in  H20.  (Hofmann,  A.  1899, 
307.  330.) 

.   Moderately  sol.  in  H20.   (Ross,  Chem.  Soc. 
1906,  90,  (2)  19.) 


Solubility  in  H20. 
1  g.  of  aqueous  solution  contains  at 
0°  10° 

0  012        0  015  g  hydroxylamine  phosphate, 
20°  30° 

0.019       0  027  g.  hydroxylamine  phosphate, 
40°  50° 

0  040       0  055  g.  hydroxylamine  phosphate. 
60°  70° 

0  077       0  102  g.  hydroxylamine  phosphate, 
80°          '90° 

0.  133       0  168  g.  hydroxylamine  phosphate. 
(Adams,  Am.  Ch.  J  1902,  28.  204.) 

(NH3OH)H2P04.  Hygroscopic.  Aq  solu- 
tion is  decomp.  on  heating.  (Sabaneieff,  B. 
1897,  30.  287.) 

Hydroxylamine  phosphite,  (NH3OH)2HP03. 

Sol.  in  H20  and  absolute  alcohol.  (Hof- 
mann and  Kohlschutter,  Z.  anorg.  1898,  16. 
467.) 

(NH8OH)H2P03.  Sol.  in  H20.  Insol.  in 
alcohol.  (Sabaneieff,  Chem.  Soc.  1900,  78, 
(2),  14.) 

Hydroxylamine  phosphite  ammonia, 

(NH3OH)H2PO8,  NH3 
Sol.  in  H20.    (Sabanejeff,  Chem.  Soc.  1900, 
78,  (2)  14.) 

Hydroxylamine  sodium,  NaONH2. 

Very  hygroscopic,  (de  Bruyn,  R.  t.  c. 
1892,  11.  18.) 

Hydroxylamine  sulphate,  (NH8OH)2S04. 

Easily  sol.  in  H2O.  Precipitated  from  con- 
centrated aqueous  solution  by  alcohol.  (Los- 
sen.) 

Sol.  in  cone.  NH4OH+Aq.  Insol.  in  al- 
cohol and  ether.  (Preibisch,  J.  pr.  1873,  (2) 

f.  4xSU.^ 

Not  deliquescent.  Sol.  in  %  of  its  wt.  of 
H2O  at  20°.  (Divers  and  Haga,  Chem.  Soc. 
1896,  69.  1665.) 

1  g,  of  aqueous  solution  contains  at: 
o       o  o 


0.307  0.329  0.366  g.  hydroxylamine  sulphate, 

20°     30°     40° 
0.413  0  441  0.482  g.  hydroxylamine  sulphate, 

50°     60°     90° 

0.522  0  560  0.685  g.  hydroxylamine  sulphate. 
(Adams,  Am.  Ch.  J.  1902,  28.  203.) 

Dry  hydroxylamine  sulphate  is  insol.  in 
abs.  and  almost  insol.  in  95%  alcohoL 
'Adams.) 

For  double  salts,  see  under  sulphuric  acid. 

NH2OH,  H2S04.  Deliquescent.  Sol.  in 
H20.  (Divers,  Chem,  Soc.  1895,  <67,  226.) 

Hydroxylamine  tungstate,  4NH2OH,  3WOs-j- 
3H2O.    . 

Moderately  sol.  in  H20.  (Allen  and  Gott- 
chalk,  Am.  Ch.  J.  1902,  27.  338.) 


HYDROXYLAMINE  DISULPHONATE  SODIUM  CHLORIDE,  POTASSIUM    3^7 


Hydroxylamine  uranate,  U04(XH30)2-f  H2O. 
Decomp,  by  heat.     (Hofmann.  Z.  anorg. 
1897,  15.  78.) 

Hydroxylamine  uranate  ammonia, 

UO4(NH,O)S,  2NH3. 

Decomp    by  H2O.     (Hofmann,  Z.  anorg. 
1897, 15.  79 ) 

Hydroxylamine  wetavanadate,*  VOcN5Hi6. 

Decomp.    by    moisture.      ( Hofmann,    Z. 
anorg.  1898,  16.  472.) 

Hydroxylamine  wetavanadate  ammonia, 

V03H,  (NH30)2,  2NH3. 
Easily  decomp.  by  H20  and  HC1.    (Hof- 
mann, Z.  anorg.  1898,  16.  471.)  ' 

Hydroxylamine  monosulphomc  acid, 

HONH(S03H). 
"Sulphazidic  acid"  of  Fremy, 
"Sulphydroxylamic  acid"  of  Glaus. 
Sol.  in  H2O.    Slowly  decomp.  on  boiling. 

(Raschig,  A.  241.  161.) 

Ammonium  hydroxylamine  mowosulphonate, 

(OH)HN,  S08NH4. 
(SabanSjeff,  Z.  anorg.  1898,  17.  491.) 


-,  (HONHS03)2Ba-f 


Monobsiriwn  

H20. 

Easily  sol.  in  H20.     (Divers  and  Haga, 
Chem.  Soc.  55.  760 ) 

Dibarium    ,    Ba(HONS03)2Ba+ 

H20. 

Nearly  insol.  in  H20;  sol.  in  HCl+Aq. 
'(Divers  and  Haga,  Chem.  Soc.  55.  760.) 


-,  HONH(SOsK). 


Potassium  - 

"Potassium  sulphydroxylamate"  of  Glaus. 
"Potassium  sulphazidate'*  of  Fremy. 

Sol.  in  cold  H2O.  Easily  sol.  in  hot  H2O 
without  decomp.  Insol.  in  alcohol.  (Raschig. 

+H20.  (Divers  and  Haga,  Chem,  Soc.  56. 
760.) 

Hydroxylamine  cfo'sulphonic  acid, 
HON(S08H)2. 

"Ptsulphydroazptic  acid"  of  Glaus. 

"Sulphazotic  acid"  of  Fremy. 

Not  known  in  free  state.  (Raschig,  A.  241. 
161.) 

Barium  hydroxylamine  cfo'sulphonate, 

Bas(NS207)2+4H20  and  4-8H2O. 
Practically  insol.  in  H20.   Sol.  in  NH4C1+ 
Aq.    (Divers,  Chem.  Soc.  1894,  65.  559.) 

Barium  potassium  --  . 


BaKNS207+H20. 
(HO)2Ba6K4H(NS207)5+H20.. 


Ba9K3(XS207)7+14H2O. 
3Ba(OH)2,  BaoKsfNSoO:)?. 
Above  salts  are  all  ppts.    (Divers,  Chem. 
Soc.  1894,  65.  561.) 

Barium  sodium  hydroxylamine  ^sulphonate, 


Above  salts  are  ppts.    (Divers.) 

Potassium ,  HON  (S03K)2 -J-2H  2O. 

' '  Potassium  disulphy  droxyazotate ' '  of 
Glaus  (A.  158.  75).  Insol.  in  cold  H20. 

Very  unstable.  Very  difficultly  sol  mH20, 
more  easily  in  dil.  KOH-f-Aq  (Raschig,  A. 
241.161.) 

HON(S03K)2,  KON(SO3K)2+H20.  True 
composition  of  potassium  sulphazotate  of 
Fremy.  (Divers  and  Haga,  Chem.  Soc.  1900, 
77.  432.) 


Potassium  sodium . 

3K3NS207,  2Na3NS207+2H20.  Sol.  in 
H2O. 

6K3NSo07,  Na3NS207,  H3NS207+20H20. 
Sol.  ui  H2O. 

K2Nai6H3(NS207)7-{-5H20.  Less  sol.  in 
H2O  than  the  others. 

K16Na6H4(NS2O7)8-|-9H20.   Sol.  in  H2O. 

KNa4H(NS207)2+H20.  Readily  sol.  in 
H2O. 

K6NaH2(NS207)3+2H20.  Moderately  sol. 
inH20. 

KNaHNS2O7+ 3H2O.    Sol.  in  H2O. 
(Divers,  Chem.  Soc.  1894,  65.  552.) 

Potassium  strontium , 

(HO,  Sr)jNS,Or,  8(SrKNS207,  2H2O). 
Ppt.    (Divers.) 

Potassium  hydroxylamme  ^'sulphonate  ni- 
trite, HON(S08K)2,  KN02. 

Very  si.  in  H20.  (Divers  and  Haga. 
Chem  Soc.  1900,  77.  433.) 

KsHtNSaOiH,  3KN02+H20.  Decomp.  by 
H2O.  (Divers  and  Haga.) 

2KON(Sp8K)2,  KNO?+4.4H20.  Very  sol. 
in  H20  -which  decomp.  it  into  its  constituent 
salts.  (Divers  and  Haga.) 

H-6H20.  Very  sol.  in  H2O  which  decomp. 
it  into  its  constituent  salts  (Divers  and 


Decomp. 
byHaO/  (Divers  and  Haga.) 

3K5H(NS2O7)2, 7KN02.   Decomp.  by  H20. 
(Divers  and  Haga.) 

Potassium  hydroxylamine  eZtsulphonate  so- 
dium  chloride,    5K2HNS2O7,   8NaCl+ 
3H20. 
Decomp.  by  H20.     (Divers,  Chem.  Soc. 

1894,  65.  551*) 


HYDROXYLAMI3STE  SULPHONATE,  SODIUM 


Sodium  hydroxylamine  chsulphonate, 
HONfS03Na)2. 

Sol.  in  somewhat  more  than  its  own  wt.  of 
H2O  at  14°.  CDivers,  Chem.  Soc.  1894,  65. 
546  ) 

Na2HNS207,  2Na3NS207+3H20.  Sol.  in 
less  than  1.5  pts.  H2O  at  14°.  (Divers.) 

Hydroxylamine   isomonosvlvhonic   acid, 

NH2,  0,  S02,  OH. 

Very  hydroscopic.  Sol  in  water;  sol.  in 
alcohol.  (Sommer,  B.  1914,  47.  1226.) 

[Compare  Raschig,  A.  1887,  241.  161.] 

Hydroxylamine  isodisvlphomc  acid. 


Ammonium  hydroxylamine 

(SO3NH4)ONH(S03NH4). 
3  pts.  are  sol.  in  2  pts.  H20  at  18°.   Apt 
to  form  supersat.  solutions.    (Haga,  Chem. 
Soc.  1906",  89.  246.) 

Z>2potassium  --  ,  K2HS207N. 

Only  si.  sol.  in  cold  H2O.  Easily  sol.  in 
boiling  H20.  Decomp.  by  hot  dil.  HC1. 
(Raschig,  B.  1906,  39.  246.) 

6.44  pts.  are  sol.  in  100  pts.  H20  at  16.4°. 

7.18     "    "     "    "  100   "    H20   "  17.8°. 

8.05     "    "     "    "  100   "    H20   "  20°. 
(Haga,  Chem.  Soc.  1906,  39.  243.) 

fnpotassium  --  ,  (SO3K)ONK(S03K) 


Very  sol.  in  H20;  ppt.  by  alcohol.    (Haga.) 


,  (S03Na)ONH(S03Na). 
Very  sol.  in  H20;  insol.  in  alcohol  by  which 
it  is  ppt.  from  aqueous  solution.    (Haga.) 

Tnsodium.  --  ,  (S03Na)ONNa(S08Na) 
+2H20. 


Sol.  in  H20;  ppt.  by  alcohol. 
+3H80.   Sol.  in  1.3  pts.  H20  at  2<J 


sol.  in  NaOH+Aq. 
1894,  65.  546.) 


(Haga.) 

Less 
'(Divers,  Chem.  Soc. 


Hydroxylamine  tfnsulphonic  acid. 

Ammonium  hydroxylamine  Zn'sulphonate, 

2(S03NH4)ON(S08NH4)8  +3H20. 
Sol.  in  0.61  pts.  H20  at  16°.   (Haga,  Chem. 
Soc.  1904,  85.  84.) 

Potassium ,  2(SOiK)ON(S03K)2+ 

3H20, 

1  pt.  is  sol.  in  25.37  pts.  H20  at  18°.  (Haga.) 

Sodium ,  (S05tfa)ON(SO,Na)2-f 

2H20. 
Sol.  in  2.84  pts.  H20  at  21.5°. 


Dihydroxylamine      sulphonic      acid, 
(HO)2N(S03H). 

"Sulphazmous  acid"  of  Fremy. 

Known  only  in  its  salts.    (Raschig,  A.  241. 
161.) 

Potassium      cfohydroxylamine      sulphonate, 

(HO)2NS03K. 
Not  obtamed  in  pure  state;  forms  basic  salt 

S?NS03K,  which  is  quite  sol.  in  H20,  and 
JdU  4 

corresponds   to    "sulfazite  de  potasse"    of 
Fremy  (A.  ch.  (3)  15.  421). 

Sol.  in  H2O;  insol.  in  alohol  and  ether. 
(Fremy.) 

Hydro^Kodoplatmdi'amine  sulphate, 

(OH)IPt(NH8)4S04+H20. 
Very  si.  sol.,  even  in  boiling  H20.    (Carl- 
gren,  Sv.  V.  A.  F.  47.  312.) 

Hydroxylomtratoplatin^'amine    nitrate, 
OH  r>fN2H6N03 


SI.  sol.  in  cold,  more  easily  in  hot  H2O 
Very  si.  sol.  in  H20  containing  HN03.  (Cleve.) 


'^rophosphate 


Very  si.  sol.  in  H20.    (Cleve.) 

Hydroxyloplatinamine  hydroxide, 

(OH)2Pt(NH3OH)2. 

Insol.  in  H2O.  Easily  sol.  in  dil.  acids,  even 
HC2H3O24-Aq  Not  decomp.  by  boiling 
KOH+Aq.  (Gerhardt,  Compt.  Chem.  1849. 
490.) 

Hydrozyloplatinamine  nitrate. 

(OH)2Pt(NH3N03)2+2H20. 
SI.  sol.  in  cold,  easily  in  hot  H20;  not 
attacked  by  cold  HCl+Aq.    (Cleve.) 

-  ozalate,  (OH)2Pt(NH3)2C204+H20. 
Sol.  in  hot  H20. 


sulphate,  (OH)2Pt(NH3)2S04+H0.2 

Difficultly  sol.  in  H20.    (Cleve.) 

Hyo^oxyloplatindfamine  bromide. 

(OH)2Pt(NH3)4Br2. 

SI.  sol.,  even  in  boiling  H20.    (Carlgren. 
Sv.  V.  A.  F.  47.  320.) 


-  chloride,  (OH)2Pt(NH8)4Cl2. 


Sol.  in  206  pts.  cold,  and  49  pts.  boiling 
H30.    (Carlgren,  Sv.  V.  A.  F.  47.  316.) 


-  chromate, 

Very  si.  sol.  in  cold  or  hot  H20.   (Carlgren, 
Sv.  V.  A.  F.  47.  319.) 
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Hydroxyloplatia^amine  iodide, 
(OH)2Pt(NH3)4I2. 

SL  sol.  in  hot  or  cold  H2O.    (Carlgren.) 

nitrate,  (OH)2Pt(NH3)4(NO3)2. 

SL  sol.  in  cold,  moderately  sol.  in  hot  H2O. 
(Gerhardt,  A.  76.  315  ) 

Sol.  in  343  pts.  cold,  and  38  pts.  boiling 
H20.  (Carlgren,  Sv.  V.  A.  F.  47.  318.) 

nitrite,  (OH)2Pt(NH3)4(NO2)2. 

Easily  sol.  in  H20.    (Carlgren.) 

-  sulphate,  (OH)2Pt(NH3)4S04. 


Very  si.  sol.  in  boiling  H20.    (Cleve.) 
+4H20.    Efflorescent.    (Carlgren,  Sv.  V. 
A.  F.  47.  313.) 

f mine  nitrate, 

,,NH3NH3N03 
^HsNOs.  t 
Very  easily  sol  in  H2O.    (Cleve.) 

Hydroxyloplatinsemi^amine  nitrate, 

(OH)8PtNH3NH3N03(?). 
Easily  sol.  in H20.    (Cleve) 

sulphate, 

(OH)2PtNH3NH3 

SoL  in  hot  H20. 

Hydroxyloc&platincfo'amine  chloride, 

(OH)2Pt2(N2H6)4Cl4+H20. 
Extremely  si.  sol.  in  H20. 


—  c&chromate, 
Ppt.    (Cleve.) 


-nitrate,  (OH)JPt,(NJBW4(NO.)4. 


Very  si.  sol.  in  cold,  more  easily  in  hot  E^O. 
(Cleve.) 


•  phosphate,  (OH)2Pt2(N2H6)4(P04H)2. 


Ppt. 


•  sulphate,  (OH)2Pt2(N2H6)4(S04)2+ 


alpha 
2H20. 
Ppt.    Nearly  insol.  in  H2O. 

Hydrorylosulphatoplatindiamtne 
bromide,  (OH)Pt(N2H6)2Br. 

\  /      +2H2O. 
SO, 
Easily  sol.  in  H20.    (Cleve.) 

(OH)PtfN2H6)2Cl 
chloride,  \  /       +2H20. 

Moderately  sol.  in  cold,  very  sol.  in  hot 
H20. 


Hydroxylosulphatoplatincfo'aniine   chloroplati- 
nate, 

4 

Ppt. 


\/          ,  PtCl44-2H20. 
SO4 


—  chromate, 

r(OH)Pt(N2H0)2-] 

\/        Cr04+2H20. 
L  S04     J, 

SI.  sol.  in  H20. 


r(OH)Pt(N2H6)2l 
—  ^'chromate,  \  /      |Cr207. 

SL  sol.  in  H2O. 


S04    J2 


(OH)PtfX,He)sXO«. 
nitrate,  \  / 

S04 
Sol.  in  hot  E20. 

sulphate, 


W        S04+3H20. 

S04    J2 

SLsol.inH2O.    (Cleve.) 
Hypoantimonic  acid. 

Calcium  hypoantimonate  (?),  Ca2SbgOs. 
Min.  Romeite.    Insol.  in  acids. 

Potassium  hypoantimonate,  K2Sb2Os. 

Sol.  in  hot  H20.  Sol.  in  425  pts.  boiling 
H20  (Brandes).  Sol.  in  boiHng  KOH-fAq 
(Berzeliiis). 

K2Sb409.   Ppt. 

Hypoboric  acid. 

Sodium  hypoborate,  NaOBHs. 

Deliquescent  decomp.  in  aq.  solution  at 
room  temp.  Decomp.  by  acids.  SL  sol.  in 
alcohol  with  decomp.  (Stock,  B.  1914,  47. 
821.) 

Hypobromous  acid,  HBrO. 

Known  only  in  aqueous  solution. 

Solution  containing  6.21  pts.  Br  as  HBrO 
in  100  ccm.  H20  decomposes  at  30°.  If  dilute 
solution  is  distilled  in  vacuo,  an  acid  contain- 
ing 0.736  pt.  Br  as  HBrO  in  100  ccm.  is  ob- 
tained at  first,  but  t£e  distillate  slowly  grows 
weaker.  DiL  solution,  stable  at  ordinary 
temp.,  decomp.  by  heating  over  60°.  (Dancer 
A.  125.  237.) 

Barium  hypobromite. 
Known  only  in  solution. 
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Calcium  hypobromite  bromide. 

Deliquescent,  and  sol.  in  H20  with  partial 
decomp.  (Berzelius.)  . 

Potassium  hypobromite,  KBrO. 
Known  only  in  solution. 

Sodium  hypobromite. 
Known  only  in  solution. 

Strontium  hypobromite. 
Known  only  in  solution. 

Hypochlorous  acid,  HC10. 

Miscible  with  H20.  Decomposes  at  0°  in 
the  dark,  more  rapidly  at  higher  temp,  or  in 
light.  The  stronger  "the  solution  the  more 
rapid  the  decomposition.  Moderately  strong 
acid  may  be  distilled  without  any  consider- 
able decomp.,  a  stronger  acid  distilling  over 
at  first,  and  afterwards  an  acid  weaker  than 
the  original  acid.  Very  cone,  or  very  dil. 
acids  decomp.  by  distillation. 

Ammonium  hypochlorite. 

Known  only  in  aqueous  solution,  which  de- 
composes at  once. 

Barium  hypochlorite. 
Known  only  in  solution. 

Calcium  hypochlorite,  Ca(OCl)24-4H20. 

Deliquescent,  and  sol.  in  H20.  (Kmzgett, 
Chem.  Soc.  (2)  13.  404.) 

Calcium  hypochlorite  chloride,  etc.  (bleaching 
powder),  Ca(OCl)2,  CaCl2,  Ca(OH)2+ 
H2O. 

Not  deliquescent.  Sol.  in  H2O.  Alcohol 
does  not  dissolve  out  CaCl2.  Sol.  in  20  pts. 
H2O  with  a  slight  residue. 

Correct  formula  is  CaOCI2   (Lunge  and 

Schappi;  Kraut,  A.  214.  354),  Ca^1  (Stahl- 
schmidt,  B.  8.  869),  CaOCl,  Cl  (Odling). 

CaCI2  is  dissolved  out  by  alcohol.    For- 

nw 
mula^SCaggjCaCl+SHaO.  (Dreyfuss,  Bull. 

Soc.  (2)  41.  600.) 

Didymium  hypochlorite,  Di(OCl)«. 

Difficultly  sol.  in  H20.  Easily  sol.  in  acids, 
(Frerichs  and  Smith,  A.  191.  348.) 

Lanthanum  hypochlorite,  La(OCl)s. 
Easily  sol.  in  H2O.    (Frerichs  and  Smith.) 

Lithium  hypochlorite,  LiClO. 

Known  only  in  solution.  (Kraut,  A.  1882, 
214.  356.) 

Magnesium  hypochlorite. 
Known  only  in  solution. 


Potassium  hypochlorite,  KC10 
Known  only  in  solution. 

Silver  hypochlorite,  AgClO. 

Very  sol.  in  H20,  and  decomp.  very  quickly. 
(Stas,  Acad.  R.  de  Belg.  35.  103.) 

Sodium  hypochlorite,  NaClO. 
Known  only  in  solution. 

Hypoiodic  acid,  I204. 
See  Iodine  teotfroxide. 

Hypoiodous  acid,  HOI. 

Known  only  in  solution  which  decomp.  on 
standing.  (Taylor,  C.  N.  1897,  76.  97.) 

Calcium  hypoiodite  iodide,  Ca(OI)2,  CaI2. 

Not  very  unstable.  (Lunge  and  Shoch,  B. 
15.  1883.) 

Hyponitric  acid,  N2O4. 
See  Nitrogen  tefroxide. 

Hyponitrous  acid,  HNO,  or  better  H2N2O2. 

Known  only  in  aqueous  solution.  Solution 
is  quite  stable,  (van  der  Plaats,  B.  10.  1507.) 

Very  deliquescent;  sol.  in  H20  and  alcohol; 
sol.  in  ether,  chloroform,  benzene;  si.  sol.  in 
petroleum  ether.  (Hantzsch  and  Kaufmann, 
A.  1896,  292.  323.) 

Ammonium  hyponitrite,  (NH4)2N202. 

Sol.  in  H20  and  in  alcohol.  (Jackson,  C.  N. 
1893,  68.  266  ) 


Ammonium  hydrogen  hyponitrite, 


Easily  sol.  in  H2O.  The  solid  salt  slowly 
decomp.  at  ord.  temp,  into  ammonia,  H20 
and  N2O.  (Hantzsch  and  Kaufmann,  A. 
1896,  292.  328.) 

Barium  hyponitrite,  BaN2O2. 

Nearly  insol.  in,  but  gradually  decomp.  by 
H20.  Sol.  in  cone,  acids  with  evolution  of 
N20,  but  sol.  in  dil.  HC2H802+Aq  without 
decomp.  (Zora,  B.  15.  1007.) 

+4H20.  SI.  sol.  in  H20;  insol.  in  alcohol 
and  ether.  (Kirschner,  Z.  anorg.  1898.  16. 
424.) 

+sH2O.  Efflorescent.  (Maquenne,  C.  R. 
108. 1303.) 

Barium  hydrogen  hyponitrite,  BaH2(N2O2)2. 
Easily  sol.  in  H2O.     (Zora,  B.  1882,  15. 
1011.) 

Calcium  hyponitrite,  CaN2O2+4H20. 

Nearly  insol.  in  H20;  easily  sol.  in  dil, 
acids.  (Maquenne;  C.  R.  108. 1303.) 

SI.  sol.  inH2O;  insol.  in  alcohol.  (Kirsch- 
ner, Z.  anorg.  1898,  16.  426.)  * 
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Cupric  hyponitrite,  basic,  CuN2O2,  Cu(OH)2 
Insol  in  H20;  not  decomp.  by  hot  H2O. 

Sol.  in  dil.  acids  and  in  ammonia.    Decomp. 

by  NaOH.  (Divers,  Chem.  Soc.  1899, 75. 121 . 
Insol.  in  H20.  Sol.  in  dil.  acids  and  in 

NH4OH+Aq.    (Kirschner,  Z.  anorg.   1898, 

16.430.) 

Cuprous  hyponitrite,  Cu2N202-f-2H20. 
Ppt.    (Kolotow,  C.  C  1891,  I.  1859.) 
Cannot  be  formed.     (Divers,  Chem.  Soc. 

1899,  75.  121.) 

Lead'hyponitrite,  basic,  PbN202,  PbO. 

Insol.  in  H20.  Sol.  in  dil.  acids  from  which 
it  may  be  pptd.  by  NaOH+Aq  or  NH4OH+ 
Aq.  (Kirschner,  Z.  anorg.  189S,  16.  430.) 

Lead  hyponitrite,  PbN202. 

Insol.  in  H2O;  sol.  in  dil.  acids  from  which 
it  may  be  pptd.  by  NaOH+Aq  or  NHs+Aq. 
(Kirschner.) 

Mercuric  hyponitrite,  basic,  3HgO,  HgN202 

+3H20. 

Ppt.  SI.  sol.  even  in  boiling  dil.  HN08. 
Scarcely  sol.  in  cone.,  very  sol.  hi  warm  dil. 
HC1.  (Ray,  Chem.  Soc.  1897,  71.  349.) 

Mercurous  hyponitrite,  Hg2N202. 

Sol  in  dil  HNOs  with  slow  decomp.  (Ray, 
Chem.  Soc.  1907,  91.  1404.) 

Mercuric  hyponitrite,  HgN202. 

Sol.  in  HC1,  and  in  NaCl+Aq. 

SI.  sol.  in  very  dil.  alkali.  (Divers,  Chem. 
Soc.  1899,  75.  119.) 

Potassium  hyponitrite,  K2N202.       * 

Sol.inH20.    (vanderPlaats.) 

Stable  when  dry. 

Sol.  in  90%  alcohol,  and  si.  sol.  in  abs. 
alcohol.  (Divers,  Chem.  Soc.  1899,  75.  103.) 

Silver  hyponitrite  (nitrosyl  silver), 
Ag2N202. 

Insol.  in  H2O.  Easily  sol.  in  dil.  HNOa-j- 
Aq  or  H2S04+Aq. 

Decomp.  by  H8P04,  H2S,  and  boiling 
HC2H302+Aq.  (vanderPlaats.) 

Insol.  in  HCJBCsOjs+Aa;  sol.  in  NH4OH 
+Aq.  (Divers,  C.  N.  23.  206.) 

Sol.  in  dil.  HNOs  and  H2SO4  and  in  cone. 
NH4OH-f  Aq;  decomp.  by  HC1.  (Kirsch- 
ner, Z.  anorg.  1898,  16.  431.) 

Sodium  hyponitrite,  Na2N202-h 6H2O; 
Sol.  hi  H20.    (van  der  Plaats.) 

Strontium  hyponitrite,  SrN202. 

Easily  sol.  in  H20.  (Roederer,  Bull. 
Soc.  1906,  (3)  35.  715.) 

+5HaO. ,  Nearly  insol.  in  H2O;  easily  sol. 


in  dil.  acids.    (Maquenne,  C,  R.  108.  1303.) 
SI  sol  m  H20,  insol  m  alcohol.    (Kirsch- 
ner, Z.  anorg.  189S,  16.  426.) 

Hypophosphomolybdic  acid.  Mo508, 
7H3P02+3H20. 

Very  si.  sol  in  cold  H2O.  Scarcely  sol. 
in  cold  dil.  H2S04.  Sol.  in  cold  cone.  H2S04. 
Sol.  in  warm  cone.  HC1.  Warm  HNOS 
oxidizes  forming  clear  solution.  (Mawrow, 
Z.  anorg.  1901,  28.  164.) 

Ammonium  hypophosphomolybdate, 

2(NH4)2O,  2H3P02,  8Mo03+2H20. 
Not  very  sol.  in  cold  H20,  readily  in  hot 
H20.    CGibbs,  Am.  Ch.  J.  3.  402.) 

Hypophosphoric  acid,  H4P2O6. 

Very  deliquescent,  and  sol.  in  the  least 
amount  of  H20.  (Joly,  C.  R.  101.  1058.) 

100  cc  H4P206-hAq,  containing  4.1%P2O4 
has  sp.  gr  =1.036. 

100  cc.  H4P206+Aq,  containing  12.3% 
Po04  has  sp.  gr.  =  1.122. 

(Salzer,  A.  1878,  194.  28.) 

+H20.    (Sanger,  A.  232:  14.) 

Does  not  exist.    (Joly.) 

+2H20.  Appears  to  be  the  only  stable 
hydrate  between  0°  and  60.° 

Sanger's  hydrate,  H4P2O6+H2O,  and 
Joly's  anhydride  could  not  be  obtained. 
(Rosenheim,  B.  1908,  41.  2711.) 

Aluminum    hypophosphate,    A14(P206)*+ 

23H2O. 

Easily  sol,  in  mineral  acids.  Sol.  in  Na^sOa 
+Aq.  .(Palm,  Dissertation,  Rostock,  1890.) 

Ammonium    hypophosphate,    (NH4)4P20«+ 

H20. 
Sol.  in  30  pts.  H20.    (Salzer,  A.  194.  32.) 

Ammonium  hydrogen  hypophosphate, 

(NH4)2H2P206. 

Sol.  in  14  pts.  cold,  and  4  pts.  boiling  HS0. 
(Salzer,  A.  194.  32.) 

Ammonium  inhydrogen  hypophosphate, 


Sol.  in  H20.    (Salzer,  A.  211.  1.) 

Ammonium  magnesium  hypophosphate, 

(NH4)2MgP2Ofl+6H20. 
Precipitate.    (Salzer,  A.  232.  114.) 

Barium  hypophosphate,  BajsP20«. 

Very  slightly  sol.,  but  not  wholly  insol.  in 
H20.  Very  slightly  sol.  in  acetic  acid,  but 
more  soluble  in  hydrochloric,  and  hypophos- 
phoric  acids.  (Salzer,  A.  194.  34.) 

Barium  hydrogen  hypophospnate,  BaH2PaO« 

+2H20. 

Soluble  in  about  1000  pts.  H20.  Solution 
decomposes  by  heating.  (Salzer,  A.  194.  34.) 
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Bismuth    hypophosphate,     Bij(P206)3+ 


Completely  sol.  in  HCl+Aq,  also  in  warm 
HN03-f  Aq.  Insol.  in  boiling  dil.  H2SOiH- 
Aq.  SI.  sol.  by  long  boiling  with  cone. 
H2SO4.  (Palm,  Rostock,  1890.) 

Cadmium  hypophosphate,  Cd2P206-f2H20. 

Insol  in  H2Q.  Sol.  in  dii.  acids.  (Drawe, 
B.  21.  3403.) 

Cadmium    potassium   hydrogen   hypophos- 

phate, CdK2(H2P206)2-h2^H2O. 
(Bausa,  Z.  anorg.  1894,  6.  147.) 

Cadmium  sodium  hypophosphate,  CdNa2P206 

-f6H20. 

Insol.  in  H20,  but  decomp.  thereby.  Sol. 
in  dil.  acids.  (Drawe.) 

Calcium  hypophosphate,  Ca2P206+2H2(X 

Insol.  in  H20;  difficultly  sol.  in  HC2H3O2; 
easily  sol.  in  E4P2Ofl,  or  HCl+Aq.  (Salzer, 
A,  194.  36.) 

Calcium  hydrogen  hypophosphate, 

CaH2P208-f-  6H,0. 
Sol.  in  60  pts.  H20.    (Salzer,  A.  232.  114.) 

Chromic  hypophosphate,  Cr4(P206)2+34H20. 
Sol.  in  HCl-f  Aq  on  si.  warming,  also  in 
HNOs+Aq.     Not   completely  sol.   in   dil. 


^-f  Aq,   but   completely  sol.  in   cone. 
H2S04.    (Palm,  Dissertation,  Rostock,  1890.) 

Cobaltous  hypophosphate,  Co2P206-f-8H20. 
Insol.  in  H20.  Easily  sol.  in  acids.   (Drawe, 
B.  21.  3403.) 

Cobaltous  potassium  hypophosphate, 

CoK2P206H-5H20. 
Ppt.    (Bausa,  Z.  anorg.  1894,  6.  156.) 

Cobaltous   potassium   hydrogen   hypophos- 
phate, CoHjiPA,  3K2H2P206-H5E20. 

Cobaltous  sodium  hypophosphate,  CoNa2P2O6 

+1J^H20. 

Insol.  in  HjO.  but  decomp.  thereby.    Sol. 
in  dil,  acids,    (Drawe,  B.  21.  3403.) 

Cupric  hypophosphate,  Cu2P2O6+6H20. 

Insol.  in  H20.    Sol.  in  dil.  acids.    (Drawe, 
B.  21.  3403.) 

Ppt.    (Bausa,  Z.  anorg.  1894,  6.  145.) 

Cupric  potassium  hydrogen  hypophosphate, 

CuH2Ps06,  3KAP206-fl5HA 
Ppt.    (Bauaa,  Z.  anorg.  1894,  6.  152.) 

Glucinum  hypophosphate,  Gl2P20(j4-7H20, 
Insol.  in  H20.    Moderately  sol.  in  all  min- 

eral acids.    (Palm,  Rostock,  1890.) 
•f3H20.    (Rammelsberg.) 


Iron    (ferrous)    hypophosphate,    Fe2P2O6-f- 


Insol.  in  H2O.  Sol  in  cold  HCl-fAq. 
Decomp  by  hot  HN03-f  Aq  into  Fe4(P206)3. 
Insol.  m  IINOs-j-Aq.  Insol.  in  boiling  dil. 
H2S04-f-Aq.  Somewhat  sol.  in  cold  H2S04, 
but  a  ppt.  separates  out  on  heating.  (Palm, 
Rostock,  1890,) 


Iron    (ferric)    hypophosphate, 

20H20. 

'Easily  sol.  in  HCl+Aq.  Wholly  insol.  in 
HN03,  and  dil.  H2SO4+Aq.  Completely  sol. 
in  cone.  H2S04  by  warming  a  short  time,  but  a 
ppt.  separates  out  on  boiling.  (Palm.) 

Lead  hypophosphate,  Pb2P2O6. 

Insol.  in  H20,  HC2H302,  or  H4P206+Aq; 
sol.  in  dil.  HN03-f  Aq.  (Salzer.) 

Lithium  hypophosphate,  Li4P206-f-7H20. 
Very  si.  sol.  in  H20.    (Salzer,  A.  194.  28.) 
Sol.  in  120  pts.  H2O  at  ord.  temp.    (Ram- 

melsberg, J  pr.  (2)  45.  153  ) 
I^HoPsOeH-^HaO.    Deliquescent.    (Ram- 

melsberg.) 

Magnesium   hypophosphate,    Mg2P206-l- 
12H2O. 

Sol.  in  15,000  pts.  H?0;  si.  sol.  in  acetic, 
easily  in  hypophosphoric,  or  mineral  acids. 
(Salzer,  A.  232.  114.) 

-f24H20.    (Rammelsberg) 

Magnesium  hydrogen  hypophosphate, 
MgH2P206-f4H20 

Sol.  in  200  pts.  H2O.    (Salzer,  A.  232.  114.) 

Manganese    hypophosphate,    Mn2P206+ 
2H 


Insol.  in  H20;  sol.  in  mineral  acids,  insol. 
in  acetic  acid.  (Palm,  Dissertation.  Rostock, 
1890.) 

Manganous  potassium  hydrogen  hypophos- 

phate, MnHsPA,  K2H2P206+3H20. 
Ppt.    (Bausa,  Z.  anorg.  1894,  6.  150.) 

Manganous  sodium  hypophosphate,  Mn2P206, 
NaJPA-l-llHsO, 

Insol.  in  H20  ;  sol.  in  mineral  acids.   (Palm.) 

Nickel  hypophosphate,  Ni2P206+12H20. 

Insol.  in  H20.  Sol.  in  dil.  acids.  (Drawe, 
B.  21.  3401.) 

Nickel  potassium  hypophosphate, 

NiK2P206-l-6H20. 
Ppt.    (Bausa,  Z.  anorg.  1894,  6.  155.) 

Nickel  potassium  hy 

NiS2P206,  3K2H2P206+15! 
Ppt.    (Bausa,  Z.  anorg.  1894,  6.  144.) 
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Nickel  sodium  hypophosphate,  NiNa2P206-|- 

12H2O 

Insol.  in  H20,  but  decomp.  thereby.   Easily 
sol.  in  dil.  acids.    (Drawe.) 

Potassium  hypophosphate,  K4P206-|-SH20. 
Sol.  in   l/i  pt.  H20:  insol.  in  alcohol. 
(Salzer,  A.  211.  1.) 

Potassium  hydrogen  hypophosphate, 

K3HP206-f3H20. 
Sol.  in  l/i  pt.  H20.    (Salzer,  A.  211. 1.) 

Potassium  chhydrogen  hypophosphate, 

K2H2P206-h3H20,  and  +2H20. 
Sol.  in  3  pts.  cold,  and  1  pt.  boiling  H2O. 
(Salzer,  A   211.  1.) 

Potassium  inliydrogen  hypophosphate, 

KH8P2O6. 

Sol.  in  11A  pts.  cold,  and  1A  pt.  hot  H2O. 
""  *    r,  A.  211.  1.) 


Potassium  pentahydrogeu  ^hypophosphate, 

K8H,(P206)2+2lt2?). 

Sol.  in  2%  pts.  cold,  and  4/s  pt.  boiling 
H20.    (Salzer,  A.  211.  1.) 

Potassium  sodium  hypophosphate, 

Na2K2P206+9H20. 

Sol.  in  about  25  pts.  cold,  and  3  pts.  hot 
H20.    (Bausa,  Z.  anorg.  1894,  6.  158.) 

tosphate, 


Potassium  zinc  hydrogen  hy] 

ZnH2P206,  3K2H2P2064-15H2U. 
Ppt.    (Bausa,  Z.  anorg.  1894,  6. 148.) 

Silver  hypophosphate,  Ag4P206. 

SI.  sol  in  H20.  Easily  sol.  in  HN08,  or 
NH4OH+Aq.  Very  si.  sol.  in  H4P206-hAq. 
(Salzer,  A.  232.  114.) 

Sodium  hypophosphate,  Na4P2O6+10H2(X 

Sol.  in  about  30  pts.  cold,  much  more  easily 
in  hot  H20.  (Salzer.) 

Sodium  hydrogen  hypophosphate,  NasHP205 

+9H2O. 
Sol.  in  22  pts.  H20.    (Salzer.) 

Sodium  dfohydrogen  hypophosphate, 

Na2H2P206+6E2O. 

Sol.  in  45  pts.  cold,  and  5  pts.  boiling  H20. 
More  sol.  in  dil.  H2S04+Aq.  Insol.  in  alco- 
hol. (Salzer,  A.  187.  331.) 

Sodium  inhydrogen  hypophosphate, 

NaH8P206. 
Sol.  in  H20.    (Salzer,  A.  211.  1.) 

Sodium  inhydrogen  rfthypophosphate, 

Very  efflorescent.  Sol.  in  15  pts.  cold  H20. 
(Salzer,  A.  211. 1.) 


Thallium  hypophosphate,  T14P206. 

SI.   sol.    in   H20.    Decomp.   in  sunlight. 
(Joly,  C.  R  1894,  118.  650.) 

Thallium  hydrogen  hypophosphate, 

T12H2P2O6. 
Sol  in  H2O.    (Joly.) 

Zinc  hypophosphate,  Zn2P2Ofi-}-2H2O. 

Insol.  in  H2O.    Easily  sol.  in  dil.  acids. 
(Drawe,  B.  21.  3403.) 

Hypophosphorosomolybidc  acid. 

Barium  hypophosphorosomolybdate, 
BaO,  Mo7020,  3H3P02+12H20. 
Very  sol.  in  HfiO  and  BaCl2+Aq.    (Maw- 
row,  Z.  anorg.  1902,  29.  156.) 


Hypophosphorous  acid, 

Very  sol.  in  H2O  and  alcohol.    (Rose.) 

Aluminum  hypophosphite. 

Not  deliquescent,  but  very  sol.  in  H20. 
(Rose,  Pogg.  12.  86.) 

Ammonium  hypophosphite,  NH4H2P02. 

Sol.  in  H20,  less  deliquescent  than  the 
potassium  salt.  (Wurtz,  A.  ch.  (3)  7.  193.) 

Very  sol.  in  absolute  alcohol.     (Dulong.) 

Moderately  sol.  in  liquid  NH3.  (Frank- 
lin Am.  Ch.  J.  1898,  20.  826.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4328.) 

Barium  hypophosphite,  Ba(H2P02)2+H20. 

Sol.  in  3.5  pts  cold,  and  3  pts.  boiling  H2O. 
Insol.  in  alcohol.  (Wurtz,  A.  43.  323.) 

Bismuth  hypophosphite,  Bi(H2P02)3. 
Ppt.    (Vanino,  J.  pr.  1906,  (2)  74.  150.) 
+H2O.      Sol.     in    acid    Bi(NO8)s+Aq. 

(Haga,  Chem.  Soc.  1895,  67-  229.) 

Cadmium  hypophosphite. 
Sol.  in  H20.    (Rose,  Pogg.  12.  91.) 

Calcium  hypophosphite,  Ca(PH2O2)2. 

Sol.  in  6  pts.  cold,  and  not  much  more  sol. 
in  hot  H20.  Insol.  in  strong,  very  sol.  in 
weak  alcohol.  (Rose,  Pogg.  9.  361.) 

Calcium  cobaltous  hypophosphite. 

2Ca(PH202)2,  Co(PH202)2+2H20. 
Efflorescent.    (Rose,  Pogg.  12.  295.) 

Calcium  ferrous  hypophosphite. 
SoL  in  H20.    (Rose,  Pogg.  12.  294.) 

Cerous  hypophiosphite,  Ce(PH202)8+H2O. 

SI.  sol.  in  H20.  (Rammelsberg,  B.  A.  B. 
1872.  437.) 
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Chromium  hypophosphite,  Cr2(OH)2(H2P02)4. 

Anhydrous.    Insol.  in  H20  or  dil.  acids. 

+3H20.  Sol  in  H-0.  (Wurtz,  A.  ch.  (3) 
16.  196 ) 

Cobaltous    hypophosphite,    Co(PH202)2+ 
6H2O. 

Efflorescent.  Easily  sol.  in  H20.  (Rose, 
Pogg.  12.  870 

Cupric  hypophosphite,  Cu(PH2O2)2. 

Very  sol.  in  H2O,  but  very  easily  decomp 
on  heating.  (Wurtz,  A.  ch  (3)  16.  199.) 

Glucinum  hypophosphite. 
Sol.  in  H20.     (Rose,  Pogg.  12.  86.) 

Iron  (ferrous)  hypophosphite,  Fe(PH202)2+ 

6H2O. 
Sol.  in  H20.    (Rose,  Pogg.  12.  294.) 

Iron  (ferric)  hypophosphite. 

Difficultly  sol.  in  H20  or  acids.  Decomp. 
on  boiling.  SI.  sol.  m  H3P024"Aq.  (Rose.) 

Lead  hypophosphite,  Pb(PH2O2)2. 

Difficultly  sol.  in  cold,  more  easily  in  hot 
H20.  Insol  in  alcohol.  (Rose,  Pogg.  12. 
288.) 

Lithium  hypophosphite,  LiH2P02-f-H20. 

Sol.  in  H20.  (Rammelsberg.  B.  A.  B. 
1372.  416.) 

Magnesium   hypophosphite,    Mg(PH202)2-f 
6H20. 

Efflorescent  in  dry  air.    SoL  in  H20. 
(Rose.) 

Manganous   hypophosphite,    Mn(H2P02)a+ 

H20. 

Permanent.  Very  sol.  in  H20.  (Wurtz, 
A.  ch.  (3)  16.  195.) 

Mercurous  hypophosphite  nitrate, 
HgH2P02,  HgNOa-fH20. 

SI.  sol.  in  H20  with  rapid  decomp. 

Sol.  in  hot  cone.  HN08.  (Haga,  Chem. 
Soc.  1895,  67. 227.) 

Nickel   hypophosphite,    Ni(PH202)2-f6H20. 
Efflorescent.     Sol.   in  H2O.     (Rammels- 
berg, B.  5.  494.) 

Nickel  hypophosphite  ammonia, 

Ni(H2P02)2,  6NH8. 
(Ephraim,  B.  1913,  46.  3111.) 

Platinous  hypophosphite  Pt(PH2O2)2. 

Insol.  in  H20,  HC1,  H2SO4+Aq,  etc.  Sol. 
in  HNOj+Aq.  Insol.  in  alcohol.  (Engel, 
C.  R.  91.  1068.) 


Potassium  hypophosphite,  KH2P02 
Very  deliquescent.  Very  sol.  in  H20. 

sol  in  weak,  less  in  absolute  alcohol.    Insol, 

in  ether.  (Wurtz,  A.  ch.  (3)  7. 192.) 
SI  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 

J.  1898,  20.  828.) 

Sodium  hypophosphite,  NaH2P02+H2O. 

Very  deliquescent.  Somewhat  less  sol.  than 
the  K  salt.  Very  sol.  in  absolute  alcohol. 
(Dulong.) 

Very  sol.  in  H20,  and  somewhat  less  sol.  in 
alcohol.  (Rammelsberg,  B.  A.  B.  1872.  412.) 

SI  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Strontium  hypophosphite,  Sr(PH202)2. 
Very  easily  sol.  in  H20.    (Dulong.) 
Insol.  in  alcohol.    (Wurtz.) 

Thallous  hypophosphite,   T1H2PO2 

Sol.  in  H20.  (Rammelsberg,  B.  A.  B. 
1872.  492.) 

Uranyl  hypophosphite,  UO2(H2P02)2+H2O. 
SI.  sol.  in  H2(X  Easily  sol.  in  HC1,  or 
HNOg-f-Aq.  (Rammelsberg,  Chem.  Soc. 
(2)  11.  1.) 

Divanadyl  hypophosphite,  V202(H2P02)4+ 
2H2O. 

Insol.  in  cold,  si.  sol.  in  hot  H20. 

SoL  in  hot  dil.  HC1,  H2S04  and  HNO*  and 
in  warm  cone.  HC1  and  H2S04. 

Insol.  in  oxalic  acid.  (Mawrow,  Z.  anorg. 
1907,  55.  147.) 

Zinc  hypophosphite,  Zn(H2P02)2+H20. 

Sol.  in  H20. 

-j-6H20.  Efflorescent.  (Wurtz,  A.  ch.  (3) 
16.  195.) 

Zirconium  hypophosphite,  Zr(OPH20)4+H2O. 

Sensitive  to  light.  Insol.  in  alcohol,  by 
which  it  is  pptd.  from  aqueous  solution. 
(Hauser/Z.  anorg.  1913,  84.  93.) 

Hypophosphotungstic  acid. 

Potassium   hypophosphotungstate,    4K20, 

6H3P02,  18W08-h7H2O. 
Precipitate.    Sol.  in  hot,  very  si.  sol.  in 
coldH20.    (Gibbs,  Am.  Ch.  J.  5.  361.) 

Hyposulpharsenious  acid. 

Hyposulpharsenites,  As2S2,  M2S. 
Difficultly  sol.  in  H20.    (Berzelius.) 
Do  not  exist.    (Nilson,  B.  4.  989.) 

Hyposulphuric  acid,  H2S206. 
See  Dithionic  acid. 
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Hyposulphurous  acid,  H2S2O3. 
See  Thiosulphuric  acid. 

Hyposulphurous  (Hydrqsulphurous)  acid, 
H2S02. 

Known  only  in  dil.  aqueous  solution, 
which  decomposes  rapidly. 

Correct  formula  is  H2S2O4,  accordnig  to 
Bernthsen  (A.  211.  285.) 

More  sol.  in  alcohol  than  in  H2O.  (Rossler, 
Arch.  Pharm.  (3)  25.  845.) 


Ammonium  hyposulphite, 

Known  only  in  solution.     (Prudhomme, 
Bull.  Soc.  1899,  (3)  21.  326  ) 

Ammonium  hydrogen  hyposulphite. 

NEJBB,04. 

Known  only  in  solution.     (Prudhomme, 
Bull.  Soc.  1899,  (3)  21.  326.) 

Calcium  hyposulphite,  CaS2O4-f-l  5H2O. 

Difficultly  sol.  in  H20.    (Bazlen,  B.  1905, 
38.  1059.) 

Magnesium  hyposulphite,  MgS204. 
(Billy,  C.  R.  1905,  140.  936.) 

Potassium  hyposulphite,  K2S204+3H20. 
Easily  decomp. 

•  Insol.  in  alcohol.     (Bazlen,  B.  1905,  38. 
1058.) 


Sodium  hyposulphite, 

Anhydrous.  Stable  in  dry  air.  (Bazlen, 
B.  1905,  38.  1061.) 

100  g.  H20  dissolve  24.1  g.  of  the  anhydrous 
salt  at  20°.   (Jellinek,  Z.  anorg.  1911,  70.  130  ) 
+2H20.   Solubility  in  H2O. 

11.6  g.  of  the  solution  contain  at: 
20°  1.91  g.  Na2S204 

10°  1  67  g.  " 

1°  1.49g. 

(Jellinek,  Z.  anorg.  l&ll,  70.  128.) 
Insol.  in  alcohol.     (Bazlen.  B.  1905,  38. 
1058.) 

Sodium  zinc  hyposulphite,  ]STa2S204,  ZnS2O4. 
Less  sol.  in  H2O  than  ZnS2O4.     (Bazlen. 
B.  1905,  38.  1060.) 

Strontium  hyposulphite,  SrS204. 

Sol.  in  H20.  (Moissan,  C.  R.  1902,  135. 
653.) 

Zinc  hyposulphite,  ZnS204. 

Easily  sol.  in  H20;  about  1  pt.  in  7  pts. 
H20.  Forms  supersat.  solutions  readily. 
(Bazlen,  B.  1905,  38.  1060.) 

Hypovanadic  acid,  V»02(OH)4. 
See  Vanadium  fefr-hydroxide. 


Hypovanadic  acid,  H2V4O9. 
See  Vanadous  acid. 

Hypovanadic  acid  with  vanadic  acid. 
See  Vanadicovanadic  acid. 

Imidodiwetaarsenic  acid. 

Ammonium  imidodiwetoaresenate, 

(NH4O2As3O3NH. 
(Rosenheim    and    Jacobsohn,    Z.    anorg. 

1905,  50.  307.) 

Jmidochromic  acid. 

Ammonium  imidochromate, 

NHCrO(ONH4)2. 

Very  sol.  in  H20  with  decomp.     (Rosen- 
heim and  Jacobsohn,  Z.  anorg.  1906,  50.  299.) 

Ammonium  potassium  imidochromate, 

NH4KCrO3NH. 

Decomp.  on  solution  in  H20.     (Rosen- 
heim, Z.  anorg.  1906,  50.  302.) 

Imidocftimidcchromic  acid. 

Ammonium  imidoc&imido  chromate, 

NH[CrO(NH)ONH4]2. 
(Rosenheim    and    Jacobsohn,    Z.    anorg 

1906,  50.  303.) 

Imidomolybdic  acid. 

Potassium  imidomolybdate,  NKMoO(OK)2. 

Unstable  in  air. 

Very    hygroscopic.     Very   sol.    in    H2O. 
(Rosenheim,  Z.  anorg.  1906,  50.  305  ) 

Diimidodfphosphormonamic  acid, 

HO—  PO  <g|>  PO—  NH2. 

Correct  formula  for  pj/rophosphoinamic 
acid  of  Gladstone.    (Mente,  A.  248.  241.) 

Imidoc&phosphoric  acid, 

HO—  PO  <$&>  PO—  OH. 
Correct  name  for  p^ophosphamic 
(Mente,  A.  248.  251.) 


Barium  imidoefcphosphate,  Ba<^0  >  po  >  NH- 

SI.  sol.  in  H20.    (Mente,  A.  248.  243.) 
Barium  imidorfiphosphate,  basic, 


2H20. 
Ppt.    (Mente.) 
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Ferric  imidocfophosphate. 

SI.  sol.  in  cone,  acids.   (Mente,  A.  248.  241.) 

Silver  imidorf?  phosphate,  AggH^NOc. 

Insol.  m  HoO.    (Stokes,  Am.  Ch.  J.  1S96, 
18.  660.) 

Ag4HP2NOc.    Ppt.      (Stokes.) 

Z>iimidocfaphosphoric  acid, 
HO—  PO  <xj[>  PO—  OH. 

Correct  name  for  pyrophosphodzamic  acid. 
(Mente,  A.  248.  241.) 

Barium    rf&imidorfiphosphate, 


SI.  sol.  in  dil.   acids.     (Mente,   A.  248. 
244.) 

Sodium  dumidocfo'phosphate,  basic, 


PO\OXa. 
SI.  sol.  in  H20.    (Mente,  A.  248.  245.) 

Diimidotfnphosphoric  acid. 


Silver  rfiirnidoinphosphate, 

InsoL  in  H20.    Very  sol.  in  NH4OH-HAq. 

Rather  si.  sol.  in  dil.  HN03.  (Stokes,  Am. 
Ch.  J.  1896,  18.  657.) 

Ag5H2PsN208.  Insol.  in  H2O.  Very  sol.  in 
NH4OH+Aq. 

Decomp.  by  HN03.    (Stokes.) 

jTnsodium^imidoinphasphate, 

P3N208H4Na3. 
SoL  in  H20. 
Insol.  in  alcohol.     (Stokes.) 

Triiwdotetraphosphoric  acid. 

Silver  Himidote/raphosphate. 

Ag4H6P4N3Ojo. 
Ppt.    (Stokes,  Am.  Ch.  J.  1898,  20.  755.) 

Sodium  Inimidotelraphosphate, 


Easily  sol.  in  H20;  insol.  in  sodium  acetate 
solution  and  dil.  alcohol.  (Stokes,  Am.  Ch. 
J.  1898,  20.  754.) 


Imidosulphamide, 

"Sulphamide"  of  Traube. 

Very  sol.  in  HsO  with  decomp.  appreci- 
ably sol.  in  cold,  easily  sol.  in  hot  methyl  and 
ethyl  alcohol.  Insol.  m  C8H6,  and  CHCl*  SI. 
sol.  in  ether,  cold  and  hot  acetic  ether  and 
glacial  acetic  acid.  Moderately  stable  toward 
alkalies.  (Hantzsch  and  Stuer,  B.  1905,  38. 
1022.) 


Ammonium  imidosulphamide, 

NH4S204N3H4. 
(Hantzch  and  Stuer.) 

Imidosulphonic  acid, 


Ammondisulphonic  acid  of  Claus.  Known 
only  in  aqueous  solution.  (Divers  and  Haga, 
Chem.  Soc.  61.  943.) 

Very  unstable.    (Berglund,  B.  9.  252.) 


imidosulphonate,  basic, 

(NH4)N(S03NH4)2 

Sol.  in  9  pts.  of  H20.    Solution  is  stable. 

Insol.  in  alcohol. 

SI.  sol.  in  warm  cone.  H2S04  without  de- 
comp. (Rose,  Pogg.  1834,  32.  81.) 

Much  less  sol.  than  the  neutral  salt.  (Berg- 
lund, B.  9.  255.) 

=  "  Parflsulphatammon." 

+H2O.  Gradually  efflorescent.  Sol.  in 
H20  with  subsequent  decomp.  (Divers  and 


Ammonium  imidosulphonate,  HN(S03NH4)2. 
SoL  in  H20.    (Raschig,  A.  241.  161.) 

Ammonium  barium  imidosulphonate, 

NH4BaN(S03)2(?). 

Very  si.  sol.  in  H20.    (Divers  and  Haga.) 
(NH4)2Ba6N4(S03)8+8H20.     (D.  and  H.) 

Ammonium  calcium  imidosulphonate. 
(Divers,  Chem.  Soc.  1892,  61.  968.) 

Ammonium   sodium  imidosulphonate, 

NH4Na6N2(S03)4+7HA  and  2MH20. 
Very  si.  sol.  in  NH4OE+Aq.    (Divers  and 
Haga.) 

Ammonium  sodium  imidosulphonate  nitrate. 

HN(S03NH4)2,  NaN08. 
Very  sol.  in  H20.    (Divers  and  Haga.) 

Barium  imidosulphonate,  Ba[N(SO8)2Ba]2-h 

5H2O. 

SI.  sol.  in  H2O.    (Berglund,  B.  9.  255.) 
Sol.  in  dil.  HNO3+Aq  without  decomp. 

(Divers  and  Haga.) 
HN(S03)2Ba+H2O.     Moderately  sol.   in 

H20.    (D.  and  H.) 

Barium  mercury  imidosulphonate. 

N2Hg(S03)4Ba2. 

Almost  insol.  in  cold  H20.    (Divers  and 
Haga,  Chem.  Soc.  1892,  61.  977.) 

Barium  sodium  imidosulphonate, 


Sparingly  sol.  in  H20.  Readily  sol.  in 
HN08  or  HC1.  (Divers,  Chem.  Soc.  1892, 
61.  967.) 
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Calcium  imidosulplionate,  Ca[N(S03)2Ca]2-f- 
6H2O. 

SI  sol.inHaO.    (Berglund,) 

Calcium  mercury  imidosulplionate, 

N2Hg[(S08)2Ca]2. 

Very  sol.  in  H20.    (Divers  and  Haga, 
Chem.  Soc.  1896,  69. 1629.) 

Calcium  mercury  imidosulplionate  chloride, 

(NS206Ca)3Hg2Cl+12H2O. 
Decomp.  by  H20.     (Divers   and  Haga, 
Chem,  Soc.  1896,  69.  1629.) 

Calcium  sodium  imidosulphonate, 

NaN(S03)2Ca+3H20 
SI.  sol.  in  cold  H20.    (Divers  and  Haga, 
Chem.  Soc.  61.  968.) 

Lead  imidosulphonate,  (PbOHSO3)2NPbOH. 
Ppt.    (Berglund.) 

Insol.  in  H20.    (Divers  and  Haga.) 
(PbOH)3N(S03)2,   PbO.     Insol.  in  H2O; 

easily  sol.  in  dil.  HN03-f  Aq.    (D.  and  H.) 

Mercurous  imidosulphonate,  basic, 

[Hg2N(S03)2Hg2]20-|-6H20. 
Much  more  sol.  in  dil.  HNO8  than  mer- 
curic  salt.     Sol.   in   cold   cone.     KE-fAq, 
leaving  half  Hg  as  metal.    (Divers  and'Haga, 
Chem.  Soc.  1896,  69.  1631.) 

Mercuric  imidosulphonate,  basic, 

NH(S03,  HgO)2Hg. 
Easily  decomp.    (Divers  and  Haga,) 

Mercuromercuric  imidosulphonate, 
[HgnN(S03)2Hgl]20  -f  3H2O. 

(Divers  and  Haga.) 

EHgnN(SOa)iHgaA    [Hg|N(S03)2Hg2, 
HgnN(S03)2HgS]0-h6H20.       (Divers     and 
Haga.) 

Mercury  sodium  imidosulphonate,  basic, 

Hg2ON(S03)2Na+2H2O. 
Slightly   efflorescent.     Decomp.   b; 
washing  with  H20.    Much  more 
in  HC1  than  in  HNOS  or  H2SO<  and  is 
decomp.  thereby.    (Divers  and  Haga,  Chem. 
Soc.  1892,  61.  983 ) 

Mercury  sodium  imidosulphonate, 

HgN2(SOsNa)4+6H20. 
Sparingly  sol.  in  cold  H20. 
Readilv  sol  in  HN03  and  in  HCL 
Decomp.  by  HC1  immediately,  but  not 

by  HN08.    (Divers  and  Haga,  Chem.  Soc, 

1892,  61.  981.) 

Potassium  imidosulphonate,  basic, 

KN(S08K)2+HTO. 
Sol.  in  H20.    (Raschig,  A.  241. 161.) 
Less  sol.  than  neutral  salt.    (Berglund.) 


Potassium  imidosulphonate,  HN(S03K)2. 

Sol.inH2O.    (Raschig,  A.  241.  161.) 

=  Potassium  ammoncfrsulphonate  of  Glaus. 

Difficultly  sol.  in  cold  H2O,  sol.  in  64  pts. 
H20  at  23°.  (Fremy.;  Gradually  decomp. 
by  boiling.  (Claus) 

SI.  sol.  in  H20.    (Berglund,  B.  9.  255.) 

Potassium  mercury  imidosulphonate, 

N9Hg(S03K)4+4H20. 
See  Mercurimidosulphonic  acid. 

Silver   imidosulphonate, 
SI.  sol.  in  H20.    (Berglund.) 

Silver  sodium  imidosulphonate, 


SI.  sol.  in  H2O.    (Divers  and  Haga.) 
AgNa2N(SO3)2.    SI.  sol.  in  H2O,  but  more 
sol.  than  the  two  preceding  salts.    (D.  and  H.) 

Sodium  imidosulphonate,  HN(SO3Na)2+ 

2H2O. 

Not  efflorescent.  Very  sol.  in  H20.  (Diver 
and  Haga.) 

NaN(S03Na)2-M2H20.  Efflorescent.  SI. 
sol.  in  cold  H20,  but  very  sol.  in  hot  H20. 
Sol.  in  5.4  pts.  H20  at  27.5°.  (Divers  and 
Haga) 

Sodium  strontium  imidosulphonate, 

SrNaNS206+3H2O. 

SI.  sol.  in  H20.  (Divers,  Chem.  Soc. 
1896,  69.  1625.) 

Strontium  imidosulphonate, 
Sr[N(S03)2Sr]2+6H20. 

SI.  sol.  in  H20.    (Berglund.) 

-K2H2O.  Somewhat  sol.  in  hot  H20. 
(Divers,  Chem.  Soc.  1896,  69.  1623.) 

Imido£hsulpho0rtf&0phosphoric  acid, 

NH:P(SH)3. 

Insol.  in  CS2  and  readily  decomp.  by  H20. 
(Stock,  B.  1906,  39.  1991.) 

Ammonium  imidolnsulphoo?  lAophosphate, 
NHP(SNH4)«. 

Very  hydroscopic. 

Loses  NHj  in  the  air. 

Somewhat  sol.  in  liquid  NHS, 

Decomp.  by  any  other  solvent  in  which 
it  is  sol.  (Stock,  B.  1906,  39.  1983.) 


Diammonium  hydrogen  i 

phosphate,  SHP(SNH4)2NH. 

(Stock,  B.  1906,  39,  1983.) 


Ammonium  ^"hydrogen 

SNH4P(SH)2NH. 
(Stock.) 
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Disodium  hydrogen  i 

phate,  SHP(SNa)2XH. 
Very  easily  sol  in  H2O.    Decomp.  by  H2O. 
Somewhat  sol.  in  methyl  and  ethyl  alcohol. 
(Stock.) 

Z)imaidoppfttosulphop2/r0phosphoric  acid, 

Not  known  in  pure  state  (Stock,  B. 
1900,  39. 1967.) 

Ammonium  dzinaidopettlasulphopz/rophos- 
phate,  S[P(SXH4)2NH]2. 

Very  hydroscopic. 

Sol  in  cold  H20  with  decomp.  (Stock,  B. 
1906,  39.  1978.) 

Inidosulphurous  acid. 

Ammonium  imidosulphite,  HN(SO2NH4)2. 

Somewhat  deliquescent. 

Very  unstable.  Easily  sol.  in  H20  with 
decomp.  into  thiosulphato  and  amidosul- 
phate, 

Insol.  in  alcohol.  (Divers  and  Ogawa, 
Chem.  Soc.  1901, 79. 1100.) 

Ammonium  barium  imidosulphite, 

Ba(SO2NHS02NH4)2. 
Sol.  in  H20.    (Divers,  Chem.  Soc.  1901, 
79.  1102.) 

Potassium  imidosulphite,  NH(S02K)2. 
(Divers  and   Owaga,   Proc.   Chem.   Soc. 

1900,  16.  113.) 

Very  sol.  in  H20.     (Divers,  Chem.  Soc. 

1901,  79.  1101.) 

Imidosulphuryl  amide,  S204N3H5= 


S02< 
S08< 


NH2 

NH 

NH2. 


Sol.  in  NH4OH-j-Aq.    Decomp.  by  cone. 
HC1.    Insol.  in  alcohol  sat.  with  NH3. 
(Mente,  A.  248.  265.) 

Indie  acid. 

Magnesium  indate,  MgIn204+3H20. 

Ppt.  Insol.  in  H»0.  Sol.  in  HCl-f-Aq. 
(Renz,  B.  1901,  34.  2764.) 

Indium,  In. 

Does  not  decomp.  hot  H20. 

Sol.indil.HCl,andHaSO4-fAq.  Decomp. 
by  cone.  FSS04.  Easily  sol.  in  HNOs+Aq. 
InsoL  in  acetic  acid.  Insol.  in  KOH+Aq. 
(Winkler.  J.  pr.  102.  273.) 

Insol.  in  liquid  NH8.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

H  ccm.  oleic  acid  dissolves  0.0039  g.  In  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  15. 
143.) 


Indium  woraobromide,  InBr. 

Decomp.  by  hot  H20.  Easily  sol.  in  acids. 
Easily  sol  in  cold  cone.  HC1.  (Thiel,  Z. 
anorg  1904,  40.  328.) 

Indium  ^bromide,  InBr2. 

Decomp,  by  hot  H20.  Easily  sol.  in  acids. 
(Thiel,  Z.  anorg.  1904,  40.  329.) 

Indium  tn  bromide,  InBr3. 
Deliquescent.    Very  sol.  in  H2O. 

Indium  wonochlcride,  InCl. 

Deliquescent.  Decomp.  by  H20  into  InCls. 
and  In.  (Nilson  and  Pettersson,  Chem.  Soc. 
43.  820 ) 

Indium  ^chloride,  InCl2. 

Deliquescent  in  moist  air;  decomp.  by  F20 
into  InCls  and  In.  (Nilson  and  Pettersson, 
Chem.  Soc.  43.  818.) 

Indium  Mchloride,  InCl3. 

Very  deliquescent;  sol.  in  H20  with  hissing 
and  great  evolution  of  heat. 

Indium  lithium  chloride. 

Extremely  deliquescent.  Sol.  in  H2O. 
(Meyer,  A.  150.  144 ) 

Indium  potassium  chloride,  3KC1,  InCls + 


Easily  sol.  in  H20.    (Meyer.) 

Indium  Jnfluoride,  InF3+3H20. 

Sol.  in  H20;  readily  decomp.  (Thiel,  B. 
1904,  37.  175.) 

1 1.  H20  dissolves  86.4  g.  at  25°.  Decomp. 
on  boiling.  (Thiel,  Z.  anorg.  1904,  40.  331.) 

-|-9H2O.   SI.  sol  in  cold  H20. 

Sol.  in  HC1  and  in  HNO3. 

Insol.  in  alcohol  and  ether.  (Chabrie*, 
C.  R.  1905, 140.  90.) 

Indium  hydrosulphide. 
Decomp.  by  acids.    (Meyer.) 

Indium  hydroxide,  In206H6. 

Sol.  in  acids;  also  in  KOH,  or  NaOH+Aq 
but  the  solution  clouds  up  on  standing  or 
boiling,  with  separation  of  I^OeHe.  Insol.  in 
NH4OH,  or  NH4Cl+Aq. 

SI.  sol.  in  NH4OH4-Aq,  (Renz,  B.  1904, 37. 
2110.) 

81.  sol.  in  alkylamines  but  completely  ppt. 
by  addition  of  the  hydrochloride  of  the  base. 
(Renz,  B.  1903,  36.  2754.) 

Indium  wzonoiodide,  Inl. 

Slowly  decomp.  in  moist  air.  Not  attacked 
by  boiling  H2O. 

Sol.  in  dil.  EN08  in  presence  of  AgNO*. 
Very  slowly  sol.  in  cold,  more  rapidly  sol.  in 
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hot  acids  with  evolution  of  H^.    Very  sol.  m 
sulphurous  acid. 

Insol  m  alcohol  ether  and*  chloroform. 
(Thiel,  Z.  anorg.  1910,  66.  302.) 

Indium  duodide,  InI2. 

(Thiel,  Z.  anorg.  1910,  66.  302.) 

Indium  Jniodide,  InI3. 

Deliquescent.    (Meyer.) 

Sol.inCHCls  Decomp.  by  xylene.  (Thiel, 
Z.  anorg.  1904,  40.  330 ) 

Indium  nitride,  InN. 

Decomp.  by  heat.  (Franz  Fischer,  B. 
1910,  43.  1469.) 

Indium  monoidte,  InO. 

Gradually  sol.  in  HCl+Aq.  (Winkler,  J. 
pr.  94.  1.) 

Indium  sesqmoxide,  In205. 
Slowly  sol.  in  cold,  easily  in  hot  acids. 
Four  modifications: 

(1)  Yellow.     Amorphous.     Sol.  in  acids. 
Its  hydroxide  is  insol.  in  ammonia  and  NH^Cl. 

(2)  White.    Amorphous     Insol.  in  acids. 

(3)  White.     Amorphous.     Sol.   in   acids. 
Its  hydroxide  is  sol.  in  ammonia,  but  pptd.  by 
NH4C1. 

(4)  Crystallized.    Crystalline  modification 
is  insol.  in  acids.    (Renz,  B.  1904,  37.  2112.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch  J. 
1898,  20.  830.) 

Indium  oxide,  In709=3InO,  2In203  (?). 
(Winkler.) 
In406=2InO,  In203  (?).     (Winkler.) 

Indium  oxybromide  (?). 

Not  decomp.  by  hot  acids  or  alkalies. 
(Meyer,  A.  150.  137.) 

Indium  oxychloride,  InOCl. 

Very  si.  sol.  in  H20.  (Thiel,  B.  1904,  37. 
176.) 

Very  si.  sol.  in  cold  or  hot  dil.  acids. 
Quickly  sol.  in  hot  cone,  acids.     (Thiel,  Z. 
anorg.  1904,  40.  327.) 

Indium  tfn'selenide,  InsSe*. 

Sol.  in  strong  acids  with  evolution  of  HjSe. 
(Thiel,  Z.  anorg.  1910,  66.  315.) 

Dundium  sulphide,  In2S. 

Sol.  in  acids.  (Thiel,  Z.  anorg.  1904,  40. 
326.) 

In4ium  wonosulphide,  InS. 

Easilv  sol.  in  HC1  with  evolution  of  Ha& 
.  Sol.  m  ENOs  with  evolution  of  oxides  of 
nitrogen.  (Thiel,  Z.  anorg,  1910,  66.  314.) 


Indium  sesquisulphide,  In2Ss. 
Partially  sol.  in  (N 


Indium  potassium  sulphide,  In2S3,  K2S. 

Insol.  in  HoO;  decomp.  by  weak  acids  with 
separation  of  In2S3;  sol.  in  cone,  acids. 
(Schneider,  J.  pr.  (2;  9.  209.) 

Indium  silver  sulphide,  In2S3,  Ag2S 
Insol.  in  H2O.    (Schneider,  I.  c  ) 

Indium  sodium  sulphide,  In2S3,  Na2S+2H2O. 
Insol.  in  H20.    (Schneider,  L  c.) 

Indium  wonotelluride,  InTe. 

Sol.  in  HNO3;  insol.  in  HCl-hAq.  (Thiel, 
Z.  anorg.  1910,  66.  318.) 

Infusible  white  precipitate. 

Diiodamine,  NHI2. 
Decomp.  by  H20. 

lodammonium  iodide,  NIH3I. 

Decomp.  by  H20,  caustic  alkalies,  and 
acids.  Sol.  in  KI-hAq,  alcohol,  ether.  CS2, 
CHC18.  (Guthrie,  Chem.  Soe.  (2)  1.  239.) 

lodauric  acid,  HAuI4  (?).     * 
Not  known  with  certainty. 

Ammonium  iodaurate. 

Deliquescent.  Decomp.  by  H20.  (John- 
ston, Phil.  Mag.  (3)  9.  266.) 

Barium  iodaurate. 
Sol.  in  BaI2+Aq. 

Caesium  iodaurate,  CsAuI4. 
(Gupta,  J.Am.  Chem.  Soc.  1914,  36.  748.) 

Ferrous  iodaurate. 
Sol.  in  HjO.    (Johnston.) 


Potassium  iodaurate, 

Decomp.  by  H20.  Sol.  in  KI,  and  HI  4-  A. 
(Johnston.) 

Sodium  iodaurate. 
Very  deliquescent.    (Johnston.) 

lodauricyanliydric  acid,  HAu(CN)2l2. 
Known  only  in  its  salts. 

Barium    iodauricyanide,    Ba[Au(CN)2I2]2+ 

10H2O. 

SI.  sol.  in,  cold,  easily  in  hot  H2O.  Easily 
sol.  in  alcohol.  (Lindbom,  Lund.  IJniv.  Arsk. 
12.  No.  6.) 
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Calcium    iodauricyanide, 

lOHoO. 
Not  stable.    (L.) 


Ca[Au(CN)2I2]2+ 


Cobalt  iodauricyanide,  Co[Au(CN)2I2]2+ 

10H20. 

Most  insol  of  all  lodauricyanides,  and  only 
si.  sol.  in  warm  H20.  Easily  sol.  in  alcohol. 

Potassium    iodauricyanide,    KAu(CN)2I24- 

H20. 

SI.  sol.  in  cold,  easily  sol.  in  warm  H20  and 
alcohol.  (L.) 

Strontium  iodauricyanide,  Sr[Au(CN)2I2]2-f- 

10H20. 
SL  sol.  in  cold,  more  easily  in  hot  H20. 

lodhydric  Acid,  HI. 

Very  easily  and  quickly  absorbed  by  H20, 
with  evolution  of  much  heat. 

Solution  is  decomp.  on  exposure  to  the  air 

1  vol.  H20  absorbs  450  vols.  HI  at  10°. 
(Thomson.) 

I  vol.  H20  absorbs  425  vols.  HI  at  10°. 
(Berthelot,  C.  R.  76. 679.) 

Weak  or  strong  solutions  when  boiled  in  an 
atmosphere  of  H  leave  a  residue  of  constant 
composition,  which  distils  unchanged  at  126° 
(de  Luynes),  a?  127°  (Roscoe,  Chem,  Soc.  13. 
146;  Naumann;  Topsoe),  at  128°  (Bineau,  A. 
ch.  (3)  7. 266);  and  has  a  sp.  gr.  of  1.67  (Nau- 
mann),  of  1.70  (Bineau,  de  Luynes),  of  1.708 
(Topsoe);  and  contains  56.26  %  HI  (Bineau), 
57.0%  HI  (Roscoe),  57.75%  HI  (Topsoe.) 

By  conducting  dry  H  gas  through  the 
aqueous  solution  of  HI,  a  constant  residue  is 


ODtainea,  contain  ing  ou.o-ou./  y0  J^  u  temp, 
is  15-19°,  and  58.2-58.5%  HI  if  temp,   is 

100°.    (Roscoe.) 

Solubility  of  HI  in  H2O  at  t°. 

t° 

%  HI 

Solid  Phase 

-10 

20  3 

Ice 

-20 

29  3 

-30 

35  1 

-40 

39 

-50 

42 

-60 

44  4 

-70 

46  2 

-80 
-60 

47  9 
52  6 

loe+HE,  4H20 
HI,  4H20 

-40 

59 

-35  5 

64 

-40 

65  5 

-49 
-48 
-56 

66  3 
70  3 
73  5 

HI,4H20-KKL3H20 
HI,  3H26 
HI,3H20+HI  2H20 

-52 

74 

HI,  2H20 

(Pickering,  B.  1893,  26.  2307.) 

Solution  in  H30  sat.  at  0°  has  sp.  gr.  =  1 . 99 
(de  Luynes,  A.  ch.  (4)  2.  385);  2.0  (Vigier). 

Sp.gr.  of  HI +Aq. 


Sp  ffr 

%  HI 

Temp 

1  017 

2  286 

13  5° 

1  0524 

7  019 

13  5 

1  077 

10.15 

13.5 

1  095 

12  21 

13 

1.102 

13.09 

13  5 

1.126 

15.73 

13.5 

1  164 

19.97 

13  5 

1  191 

22.63 

13  8 

1  225 

25  86 

13.8 

1.2535 

28  41 

13.5 

1.274 

30.20 

13.5 

1  309 

33.07 

13 

1.347 

36.07 

13 

1  382 

38  68 

13 

1  413 

40.45 

13 

1  451 

43.39 

13 

1  4865 

45  71 

13 

1  528 

48  22 

13 

1  542 

49  13 

13.5 

1.5727 

50.75 

13 

1.603 

52  43 

12.5 

1.630 

53  93 

14 

1.674 

56  15 

13.7 

1  696 

57.28 

13 

1.703 

57  42 

12.5 

1.706 

57.64 

13.7 

1  708 

57.74 

12 

(Topsoe,  B.  3.  403.) 


Sp,  gr.  of  HI+Aq  at  15°. 


%HI 

Sp.gr 

%HI 

Sp.gr. 

%HI 

Sp.gr 

1 

1  008 

21 

1.175 

41 

1.414 

2 

1  015 

22 

1  185 

42 

1.429 

3 

1  022 

23 

1.195 

43 

1.444 

4 

1  029 

24 

1  205 

44 

1.459 

5 

1  037 

25 

1.216 

45 

1.475 

6 

1.045 

26 

1.227 

46 

1.491 

7 

1  053 

27 

1  238 

47 

1.508 

8 

1  061 

28 

1.249 

48 

1.525 

9 

1.069 

29 

1  260 

49 

1.543 

10 

1  077 

30 

1  271 

50 

1.561 

11 

1  085 

31 

1  283 

51 

1.579 

12 

1  093 

32 

1.295 

52 

1.597 

13 

1  102 

33 

1.307 

53 

1.615 

14 

1.110 

34 

1  320 

54 

1.634 

15 

1.118 

35 

1  333 

55 

1.654 

16 

1.127 

36 

1.346 

56 

1  674 

17 

1.137 

37 

1.359 

57 

1.694 

18 

1  146 

38 

1  372 

58 

1  713 

19 

1.155 

39 

1.386 

20 

1.165 

40 

1.400 

•• 

... 

(Topsog,  calculated  by  Gerlach,  Z.  anal.  27* 
316.) 
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Sp.  gr.  of  HI+Aq  at  15°. 

Sp.  gr,  of  HIOa+Aq  at  15°. 

To  HI 

Sp  gr 

To  Hi 

Pp   gr 

%m 

Sp  gr 

%I2Oo 

Sp  gr 

7o  laOa 

Sp.gr. 

5 
10 
15 
20 

1  045 
1  091 
1,138 
1  187 

25 
30 
35 
40 

1  239 
1  296 
1  361 
1  438 

45 
50 
52 

1  533 
1  650 
1  700 

1 
5 
10 
15 

1.0053 
1  0263 
1.0525 
1  1223 

35 

40 
45 
50 

1.4428 
1.5371 
1.6315 
1.7356 

20 

1  2093 

55 

1.8689 

25 

1  2773 

60 

1.9954 

Only  a  "  moderate  degree  of  accuracy  '*  is 

30 

1.3484 

65 

2.1269 

claimed  for  this  table,  "(Wright,  C.  N.  23. 

253.) 

+2H20.    Mpt.— 43°.    (Pickering,  B.  1S93, 

26.  2308 ) 

+3H2O.   Mpt.— 48°.    (Pickering) 
+4H20.    Mpt.— 36.5°.     (Pickering.) 

lodic  acid,  HI08. 

Very  soL  in  H2O  and  alcohol. 

100  g.  H20  dissolve  286.1  g.  HI08  at  13.5°. 
Sp.  gr.  of  HIOa+Aq.  =2.4256. 

100  g.  H20  dissolve  293  g.  HI03  at  18°. 
Sp.  gr.  of  HIOg+Aq.  =2.4711. 

(Groschuff,  Z.   anorg.   1905,   47.  337.) 

Solubility  of  HI08  in  H2O  at  t°. 


Sat.  solution  has  sp.  gr.  2.842  at  12.5°,  and 
boils  at  104.°  (Ditte,  B.  6. 1533.)  Sat.  solu- 
tion has  sp.  gr,  2,1629  (1.874  pts.  I205  in  1  pt, 
HjQ)  at  13°,  and  boils  at  100°.  (Kammerer, 
Pogg.  138. 400.) 


(Kammerer.) 

According  to  Thomsen  (B.  7.  71)  solutions 
of  HIO8  have  sp.  gr.  — 

HI08+  10H20  =  1.6609. 
HI084-  20H20  =  1.3660. 
HI03-1-  40H20  =  1.1945. 
HI034-  80H20  =  1.1004. 
HI03-H160H20  =  1.0512. 
HI03-f320H20  =  1.0258. 

H2S04  at  nearly  boiling  temp,  dissolves  V« 
its  weight  of  iodic  acid.    (Millon.) 

Solubility  in  HN08  containing  27.73%  HNOS. 
100  g.  of  the  sat.  solution  contain  at: 
°  °  °  ° 


G  HlOa  in 

G  laOa  in 

18        21         27         38  g.  HI08. 

Solid  phase 

t° 

100  g  of  the 

100  g  of  the 

Solubility  in  HN03  containing  40.88%  HNO8. 

ice 

—  0  30 

1.78 

1  69 

100  g.  of  the  sat.  solution  contain  at: 

' 

—  0.67 

4  35 

4  13 

0°       20°        40°       60° 

* 

—  1.01 

7.17 

6  81 

9         10         14         18  g.  HI08. 

f 

t 

—  1.90 
—  2.38 

17.66 
27  65 

16  75 
26.22 

(Groschuff,  Z.   anorg.   1905,  47.  344.) 

f 

—  4  72 

54  19 

51.42 

n 
tt 

—  6.32 
—12  25 

60.72 
71.04 

57^61 
67.40 

Less  sol.  in  HNO3  than  H20;  nearly  insol. 
in  anhydrous  HNO3.    (Groschuff,  Z.  anorg. 

ct 

—  13.5 

72.2 

68  5 

1905,  47.  347.) 

it 

—15 

73.8 

70  0 

Insol.  in  liquid  NH8,    (Franklin,  Am.  Ch. 

it 

ice+HI08 
HI08 

—19 
—14 
0 
+16 

76  2 
72.8 
74.1 
75  6 

72  3 

69.1 
70.3 
71  7 

J.  1898,  20.  830.) 
Unattacked  and  undissolved  by  liquid  NOS. 
(Frankland,  Chem.  Soc.  1901,  79.  1362.) 
Insol.  in  absolute  alcohol.    Alcohol  of  35° 

(i 

i  *>* 
40 

77  7 

73> 

B.  dissolves  half  its  weight  in  HE08.    (Kam- 

tt 

60 

80.0 

75.9 

merer.) 

a 

80 

82  5 

78  3 

+4J£E2O. 

K 

85 

83lo 

78,7 

HI08,  liOs.    (Grosschuff,  Z.  anorg.  1905, 

tt 

101 

85  2 

80.8 

47.  343.) 

HI08+HI808 

110 

86.5 

82.1 

HI808 

125 

87.2 

82.7 

Iodates. 

140 

88.3 

83.8 

The  alkali  iodates  are  sol.  in  H20,  the  others 

160 

90.5 

85.9 

are  si.  sol.'  or  insol.  therein. 

(Groschuff,  Z.  anorg.  1905,  47.  343.) 

Aliitninitm  iAdata,  A1(TO5\  (?). 

Deliquescent.    (Berzelius.) 

Ammonium  iodate, 

SI.  sol.  in  H20.  Sol.  in  38.5  pts.  H20  at  15°, 
6.9  pts  .at  100°.  (Rammelsberg,  Pogg,  44. 
555.) 
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Solubility  of  XIIJO-;  vi  Ifl«  's—  Aq  tit  30°.    i  Solubility  of  I 

3a(IO  > 

2  in 

HA 

100   fl 

:.  sat. 

Ba(IOj)2+Aqat 
T^«iTO,^ 

t°  contain  g  anhydrous 

<;  uio.  '-,  NH.IO' 

ill  th(»     !      iut»w»                           SolM  itbw                     '             0/- 

-lolimim 

•"!•«  i.in 

r  Z.' 

y  ^ 

cr  ^ 

0 

4  20                    Nil,  IOC                             r' 

Js 

t° 

i§ 

t° 

|2 

2  54    !    3  SO 

4      CO           1           .1      i     it              V^I  r    frf~t         1     VTT     TfV         rtTTT/~\ 

'°K 

c« 

Cf5 

oJ 
4.51 

f)    V»         fcMl4HJj-t-.Ml4l»J3,  i:niU3 

3  S<> 

I'uteetic  point 
_0  04f>°  =•=()  002° 

0  OOS 

30° 

0  031 

70° 

0  093 

4  56 

3.75 

-f  10° 

0  014 

40° 

0  041 

80° 

0  115 

4.73 
6.57 

3  53     ,         NH4IO    2H10a 
1.04     i 

20° 
25° 

0  022 
0  028 

50° 
60° 

0  036 
0  074 

90° 
*99  2° 

0  141 
0  197 

8.45 
q  10 

1.09 

OQO 

*Bpt.  at  735 

mm    pressure  —  about  100°  at 

\J  .  i£i 

24  00 

o»J 

0  (>**    ! 

760  mm.  pressure. 

ATX.  VW 

36.01 

o;4i 

(Anschutz,  Z.  phys.  Ch.  1906, 

56.  241.) 

44.43 

0  39 

5s!l2 
76.35 
76  70 

o!37 
0.31       XH4IO,,  2HI03+HI03 
0                          HIO3 

1    1.   sat    aq    solution   contains  0  284   g 
Ba(  10^)2  at  room  temp     (Hill  and  Zink,  J. 
Am.  Chem  Soc  1909,31.44.) 
1  1.  H3O  dissolves  0  3845  g.  Ba(IO8)2  at 

(Meerburg,  Z.  anorg.  1905,  45.  341.) 

25°.       (Harkins  and  Winninghof,  J. 
Chem.  Soc.  1911,  33.  1828.) 

Am. 

•fH20,    (Ditte,  A.  ch.  (6)  21.  146.) 

Easily  sol.  in  cold  HCl-f  Aq;  difficultly  sol. 
in  warm  HNO3-f-Aq.     (Rammelsberg.) 
Insol.  in  H2SO*.    (Ditte.) 

Ammonium  diiodate,  XH4H(IOa)2. 
SI.  sol.  in  cold  H5O.    (Ditto,  A.  ch.  (6)  21. 

100  cc.  XH4OH-N 
solve  0.0199  g  Ba(IO 

lq  fsp.  gr  =0.90)  dis- 
3  2.    (Hill  and  Zink.) 

145.) 

Solubility  in  salts  -f-Aq  at  25°. 

Ammonium  /niodate, 

Sol.  in  H20.  (Blomstrand,  J.  pr.  (2)  42. 
335.) 

See  also  solubility  in  H103,  under  Am- 
monium iodate.  (Meerburg.) 

Ammonium  cobalt  iodate. 

Decomp.  by  H20.  InsoL  in  alcohol. 
(Rammelaberg.) 

Ammonium    manganic    iodate,    Mn(I08)4, 

2NH4IO». 

Ppt.  Insol  inH20.  Insol.  in  HIO3.  (Berg, 
C,  R.  1899,  128.  675.) 

Ammonium  oiyc?imerciiriaiiim.onium  iodate* 

See  Oxy^zmercuriamnionium  ammonium 
iodate. 

Ammonium  tellurium  iodate* 
See  lodotellurate,  ammonium. 


Ammonium  iodate  selenate. 
See  lodoselenate,  ammonium. 

Barium  iodate,  Ba(IO»)*. 

Anhydrous  salt  is  sol.  in  1746  pts.  HiO  at 

15°,  and  600  pts.  HaO  at  100°  (Rammelsberg, 

Togg,  41. 577);  in  3018  pte.  H,0  at  13.5°,  and 

681|>ts,  H/)  at  100°.    (Kremers;  Pogg.  84. 

27.) 


C= concentration  of  salt  in  salt  solution 
expressed  in  equivalents  per  1. 

Insolubility  of  Ba(I08)2  in  salts+Aq  ex- 
pressed in  equivalents  per  L 


Salt 

c 

s 

Ba(N08)2 

0.001 
0.002 
0.005 
0.020 
0.050 
0  100 
0.200 

0  001362 
0  001212 
0  0009753 
0.0006744 
0  0006131 
0  0005659 
0  0005580 

KNO, 

0.002 
0  010 
0  050 
0.200 

0  001624 
0  001820 
0  002640 
0  003190 

KI08 

0.00010608 
0.0005304 
0.0010608 

0  001510 
0.001242 
0.0009418 

(Harkins  and  Winninghof,  J.  Am.  Chem.  Soc. 
1911,  33.  1829.) 

Insol.  in  alcohol. 

100  cc.  95%  alcohol  dissolve  0.0011  g. 
Ba(I08)2  at  room  temp.  CHill  and  Zink.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II  1014.) 

+HaO.  Sol.  in  3333  pts.  H20  at  18°,  and 
625  pts.  H20  at  100°.  (Gay-Lussac,  A.  ch. 
91.  5.) 

Insol.  in  acetone.  (Naumann,  B.  1904. 
37.  4329.) 
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Barium  manganic  iodate, 
Mn(I03)4,  Ba-I03)2. 

Insol.  in  H20. 

InsoL  in  HI03.  (Berg,  C.  R.  1S99,  128. 
675J 

Bismuth  iodate,  basic. 

Insol.  in  H20.  Very  difficultly  sol.  in 
HNO3+Aq.  (Rammelsberg,  Pogg.~44.  568.) 

Bi(I08),+lHHaO.    Insol,  in  H20. 

Cadmium  iodate,  Cd(T03)2. 

Very  si.  sol.  in  H20.  Easily  sol.  in  HN03, 
or  NHiOH+Aq.  Sol  in  Cd(C2H302)2+ 
Aq.  (Rammelsberg,  Pogg.  44.  566.) 

+H20.  SI.  sol.  in  H2O.  Very  sol.  in  dil. 
ENOa+Aq.  (Ditte,  A,  ch.  (6)  21.  145.) 

Cadmium  iodate  ammonia,  Cd(I03)2,  2NH3. 

Insol.  in H20;  sol.  in  NH4OH-f-Aq.  (Ditte.) 
A.  ch.  (6)  21.  145.) 

Cd(IOs)a,2NH»+HaO.   As  above.   (Ditte, 

Caesium  iodate,  CsI03. 

100  pts.  H20  dissolve  2.6  pts.  CsIO3  at  24°. 
Insol.  in  alcohol.  (Wheeler,  SiU.  Am.  J.  144. 
123.) 

2CsI03, I206.  100  pts.  H20  dissolve  2.5  pts. 
at  21°.  Notdecomp.byhotH20.  (Wheeler.) 

2CsI03, 1205,  2HI03.,  SI.  sol.  in  cold  H20. 
and  decomp.  thereby  into  2CsIOs,  I205. 
(Wheeler.) 

Caesium  iodate  chloride,  CsCl,  HI03. 

Decomp,  by  H20  into  2Csl03,  I2Ofi. 
(Wheeler.) 

Csesium  hydrogen  iodate  periodate, 

HCsI03,  I04+ 2H20. 

Ppt.  Sol.  in  dH.  HN03.  (Wells,  Am.  Ch. 
J.  1901,  26.  280.) 

Calcium  iodate,  Ca(I03)2. 

100  pts.  dissolve  0.22  pt.  at  18°,  and 
0.986  pt.  at  100°.  (Gay-Lussac.)  Sol.  in 
cone.  HCl+Aq.  (Filhol.)  Much  more  sol 
in  HNOs4"Aq  than  in  H2O.  (Rammelsberg.) 
InsoL  in  H2S04.  (Ditte.)  Scarcely  sol.  in 
sat.  KIOs+Aq.  (Sonstadt,  C.  N.  29.  209.) 

+H20.      Sat.    solution    contains    at: 


0° 
0  1 
40° 
0  61 


21° 
0.37 


35°         40°         45° 
0.48      0  52       0.54%Ca(l03)2, 

60°          80°         100° 

0.65      0.79        0.94%Ca(I03)2. 

(Mylius  and  Funk,  B.  1897,  30. 1724.) 


50° 
0.59 


+6E20.    Efflorescent. 
Sol.  in  253  pts.  H20  at  15°,  and  75  pts.  at 
100°.    (Rammelsberg.) 


Fat.  solution  contains  at: 

10°          IS0         30° 
0  17        0  25        0  42co  Ca(IOtjs, 

50°         34°          60° 
0  89       0  14        1.36coCa(IO3)2 
ib  uricl  Funk,  B   1SU7,  30.  1724.; 

Much  more  sol.  m'HX03+Aq.  Pptd.  by 
alcohol  from  Ca(  IO3) a  -f  Aq. 

Insol.  in  H2S04.    (Ditte.) 

Pptd.  by  alcohol  from  aqucmib  solution 
(Henry  J 

Cerous  iodate,  Ce(I03;3+2H2O. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HS0  and  in 
acids.  (Holzmann,  J.  pr.  75.  321.) 

Solubility  in  H20.  100  cc  of  the  sat. 
solution  contain  0.1456  g.  at  25°  (Runbaeh, 
Z.  phys.  Ch,  1909,  67.  199  j 

Calc.  from  electrical  conductivity  of 
Ce(IOs)3+Aq.,  100  cc  of  the  sat.  solution 
contain  0.1636  g.  Ce(IOj)3  at  25°.  (Rim- 
bach,  Z.  phys.  Ch.  1909,  67.  199.) 

Ceric  iodate,  Ce(I03)4. 

Slightly  hydrolyzed  by  H20. 

0  34  g.  is  sol.  m  100  cc  hot  cone.  HXOi. 
(Barbieri,  Chem.  Soc.  1907,  92.  (2)  467.) 

Cobaltous  iodate,  Co(I08)2. 
Anhydrous.    Sol.  in  warm  dil.  HjPO^  or 
""       '        (Ditte,  A.  ch.  (6)  21.  14.) 

Solubility  in  H20 


Form 

Temp. 

CoC&a)* 

Mols  of 
water  free 
salt  to  100 
mols  HiO 

Co(IO8)2+4H2O 

0° 

0.54 

0.028 

cc 

18° 

0.83 

0.038 

ct 

30° 

1.03 

0.046 

({ 

50° 

1  46 

0.065 

ct 

60° 

1.86 

0.084 

t( 

65° 

2.17 

0.098 

Co(IO,),-f2H20 

0° 

0.32 

0  014 

1C 

18° 

0  45 

0.020 

ft 

30° 

0.52 

0.023 

tt 

50° 

0.67 

0  030 

(C 

75° 

0.84 

0038 

ct 

100° 

1.02 

0.045 

Co(IOs)2 

18° 

1.03 

0.046 

tt 

30° 

089 

0.040 

1C 

50° 

0  85 

0.036 

tt 

75° 

0.75 

0.033 

tt 

100° 

0.69 

0.031 

(Meusser,  B.  1901,  34. 2435.) 

+H20.  Sol.  in  148  pts.  H20  at  15°  and 
90  pts.  at  100°.  SoLinNHiOH+Aq.  (Ram- 
melsberg, Pogg.  44.  561.) 

Does  not  exist.  (Meusser,  B.  1901.  34. 
2434.) 

+2H2O.    (Meusser.) 

+4H2(X    (Meusser.) 
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Cupric  iodate,  basic,  OCuO,  3IS(>3+2H80. 
In&ol  in  I12O.    tMillun,  A.  ch.  «,3)  9.  400  ) 
Mix-tun-  of  CuO  and  Cu(I03;2.     <  Ditte, 

A.  ch.  iti;  21.  175; 
2CuO,    IaOj-j"H2<).     Slowly   sol.    in   dil. 

HaSOt      (Grander  and  de  Schulten,   Bull 

Soc.  1904,  1 3)  31.  1027.) 

Cupric  iodate,  Cu<  IO3)2 

1  1.  H2(>  dissolves  3.32  X 10  »  mol.  Cu(I03)2 
at  25°.     (Spencer,   Z.  phys.  Ch.   1913,   83. 


Solubility  in  CuSO4+Aq =3.28X10  3  mol. 
per  1.  tit  2o°. 

Solubility  in  KIO8-i-Aq= 3.29X10  3  moL 
per  1.  at  25*°.  (Spencer.) 

-fH20.    (Ditto.) 

-K2H.O.  SoL  in  302  pts  H20  at  15°,  and 
154  pts.  at  100°.  Sol.  in  HCl-f- Aq  or  XH4OH 
4-Aq.  (Milion.) 

Cupric  iodate  ammonia,  Cu(IO3)2,  2XHs-f 
H2O. 

Insol.  in  H20.    (Ditto,  A.  ch.  (6)  21.  145.) 

CuflOaJs,  4XH3-|-2H20.  Ppt.  (Ephraim, 
B.  1915, 48.  52.) 

-f  3K20.  Partially  sol.  in  H20.  Sol.  in 
XHiOH+Aq.  Insol.  in  alcohol.  (Rammels- 
bcrg.) 

Cu(IOa)s,  5XHa.    (Ephraim.) 

Cu(IO,)2, 8XH3-f4H20.  Sol.inH20.  Sol. 
in  XH4OH-f-Aq.  Insol.  in  alcohol,  (Ditte, 
A.ch.  <6)21. 145.) 

jDecipiuxn  iodate,  Dp(I05)3-f3H20(?). 

Precipitate;  scarcely  sol.  in  H^O.  (Dela- 
fontaine.) 

Didymium  iodate,  Di(I03)*-h2H2O. 
Ppt.   (Cleve.) 

Erbium  iodate,  Er(IO3)j+3H2O. 
Very  si.  sol.  in  H2O.   (Hoglund.) 

Glucinum  iodate. 
Deliquescent. 

Indium  iodate,  In(IOs)j. 

1  pt.  is  sol.  in  1500  pts.  H2O  at  20°. 

1  pt.  is  sol.  in  150  pts.  HN03  (1:5)  at  80°. 

Sol.  in  HC1  with  decomp.  Sol.  in  dil. 
HjSOi.  (Mathers,  J,  Am.  Chem.  Soc.  1908, 
30.  213.) 

Iodine  iodate,  I(IOa)a. 

Decomp.  by  HaO  or  by  alcohol.  (Fichter* 
Z.  anorg.  1915,  91.  142.) 

Iron  (ferrous)  iodate. 

Ppt.  SL  sol.  in  H20;  more  sol.  in  FeSO4-f 
Aq.  (Geiger,  Mag.  Phann.  29. 252.) 


|  Iron  (ferric)  iodate,  Fe2O3,  I206. 
1      Insol.  in  acids.    (Ditte,  A.  ch.  (6)  21.  145.) 
I     Fe->03,  2I«O5-fSH2O    Sol.  in  500  pts.  H2O. 
;  Difficultly  sol.  in  HN  03  +  Aq.   Sol  in  FeCl3 + 

Aq.    (Geiger.) 
3FeoO3,  5I2Ofi+15H2O.     Sol.  in  HC1,  or 

HX03+Aq     (Rammelsberg.) 

|  Lanthanum  iodate,  La(I03)3+lJ^H20. 

'  SI  sol.  in  cold,  easily  sol.  in  hot  H20. 
Very  sol.  m  warm  HCl-f-Aq.  (Holzmann,  J. 
pr.  75. 349.) 

100  cc  of  the  sat  solution  in  H20  contain 
0 16S1  g  at  25°  (Runbach,  Z.  phys  Ch. 
1909,  67.  199J 

Calc.  from  electrical  conductivity  of 
La(I03)3+Aq,  100  cc.  of  the  sat.  solution 
contain  0.1871  g.  La(IO3)3  at  25°.  (Rim- 
bach  ) 

Lead  iodate,  basic,  3PbO,  Pb(I03)24-2H20. 
Ppt.    (Strb'mholm,  Z.  anorg.  1904,  38. 442.) 

Lead  iodate,  Pb(I03)2. 

Very  si.  sol.  in  H20  (Pleischl),  and  dif- 
ficultly sol.  in  HNOs+Aq.  (Rammelsberg.) 

Insol.  in  H2O  and  H2S04+Aq  Very  si. 
sol.  in  HN03-{-Aq,  and  wholly  insol.  therein 
after  being  heated  to  100°.  (Ditte,  A.  ch. 
(6)  21.  169.) 

SI.  sol.  in  H20  1.83  X  10~2  are  dissolved  in 
1  liter  of  sat,  solution  at  20°.  (Bottger,  Z. 
phys  Ch.  1903,  46.  603.) 

1  1.  H20  dissolves  19  mg.  Pb(IOs)2  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  60.  356.) 

17.8  mg.  are  dissolved  in  1  1.  sat.  solution 
at  18°.  (Kohlrausch,  Z.  phys.  Ch.  1908,  64. 
168.) 

1  1.  H20  dissolves  0.0307  g.  Pb(IO3)2  at 
25°.  (Harkins,  J.  Am.  Chem.  Soc.  1911,  33. 
1830.) 

Solubility  of  Pb(I05)2  in  salts-}- Aq  at  25°. 

C— concentration  of  salt  in  salt  solution 
expressed  in  equivalents  per  1. 

S- solubility  of  Pb(IO3)2  in  salt  solution 
expressed  in  equivalents  per  1. 


Salt 

c 

s 

Pb(N03)2 

0.0001 
0  001 
0.010 
0.100 
0  500 
3.0 

0  0000870 
0.0000411 
0.0000185 
0.000016 
0.000028 
0.000015 

KNOs 

0  002 
0.010 
0.050 
0.200 

0.0001141 
0.0001334 
0.0002037 
0.0002544 

KIO8 

0.00005304 
0  0001061 

0.0000697 
0.0000437 

(Harkins  and  Winninghof,  J.  Am.  Chem.  Soc. 
1911,  33.  1830.) 

IODATE,  POTASSIUM 
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Mercuric  iodate, 
i      Insol.  in  H2O  or  alcohol     « Millon,  A.  ch. 
,(3;  18.  307.)    Sol.  in  H-.O.    (Berzehus.f    Sol. 

in  dil.  HCl-fAq.  i  Ilammelsberg  ) 
I  Xearly  insol.  in  HyO.  Easily  sol  in  HC1, 
i  HBr,  or  HI+Aq;  very  si.  sol  in  HX08+Aq; 
\  insol.  in  HF,  H2SiF6,  or  HC2H3O2-f  Aq.  Sol. 
Jin  alkali  chlorides,  bromides,  iodides,  cy- 
\  amdes,  and  cyanutes+Aq;  also  in  XaaSaOa, 
I  dil.  MnCk  and  ZnCl2-f  Aq  Insol  in  KOH, 

XaOH,  XH4OH,  Xa,S,  Xa2B407,  Xa2HP04, 
I  and  the  alkali  chlorates,  bromates,  and  iodates 
;  +Aq.    (Cameron,  C.  X.  33.  253.) 
j 

;  Nickel  iodate,  Xi<IO3)2. 
;  Solubility  in  H20. 


Insol.  in  liquid  NHC.     (Gore,  Am   Ch.  J.  •  cone.  ItIO3-rAri.     tLcfort,  J.  Pharm.  1845. 
1898,  20.  828.;  ,  5  j 

Lithium  iodate,  LiI03+}-jHoO. 

Deliquescent,  and  very  sol.  in  H20. 

Sol.  in  2  pts.  cold,  and  not  much  less  hot 
H20.  Insol.  in  alcohol  CRammelsberg, 
Pogg.  44.  555.) 

Sp.  gr.  of  solution  sat  at  18°  =  1.568,  con- 
taining 446%  LiI03.  100  g  H20  dissolve 
80.3  pts  LiI03.  ( Mylius  and  Funk,  B.  1897, 
30.1718) 

Insol.  in  methyl  acetate.  (Xaumann,  B. 
1909,  42.  3790.) 

-HH20.  Very  deliquescent.  (Ditte,  A.  ch. 
(6)  21.  145.) 

Magnesium  iodate,  Mg(IO3)2. 

Anhydrous.  Insol.  in  E^O.  (Millon,  A. 
ch.  (3)  9.  422.) 

+4H20.    Very  sol.  in  H2O.    (Ditte.) 

Sol.  in  9.43  pts.  H20  at  15°,  and  3  04  pts. 
at  100°.  (Berzelius.)  Very  si.  sol.  in  H20. 
(Serullas,  A.  ch.  46.  279.)  Easily  sol.  in  dil. 
H2S04-hAq.  (Ditte.) 

Sat.  solution  contains  at: 
0°  10°  20° 

68  6.4  77%Mg(IO,)«, 

35°  63°  100° 

8.9  12.6  19  3%Mg(IO3)2. 

(Mylius  and  Funk,  B  1897,  30.  1722  ) 

Sat.  aq.  solution  at  18°  contains  6.44% 
Mg(I08)2  or  6.88  g.  are  sol.  in  100  g.  H20 
Sp.  gr.  of  sat.  solution  =  1.078.  (Mylius  and 
Funk,  B.  1897,  30.  1718.) 

+10H20.    Sat.  aq.  solution  contains  at: 
0°     20°       30°       35°       50°(m.pt.). 
3  1    10.2     17.4     21  9     67.5%  Mg(IO3)2. 
(Mylius  and  Funk,  B.  1897,  30.  1723.) 

Manganous  iodate,  Mn(IO8)2-j-H20. 

Sol.  in  about  200  pts.  H20.  (Rammels- 
berg.) 

Insol.  in  H20  and  HN08+Aq,  even  on 
boiling.  Insol.  in  NH4OH-J-Aa.  (Ditte.) 

Manganous  manganic  iodate, 

Mn(I03)4,  Mn(I08)2. 

Insol.  in  H20.  (Berg,  C.  R.  1899,  128. 
675.) 

Manganic  potassium  iodate, 

Mn(I08)4,  2KI08. 

Insol.  in  and  only  si.  attacked  by  H20. 
Insol.  in  HI08.    (Berg,  C.  R.  1899,  128. 
674.) 

Mercurous  iodate,  Hgs(IO8)2. 

Insol.  in  boiling  H2O.  or  cold  HN03+Aq. 
Easily  sol.  in  dil.  HCl-hAq.  Sol.  in  very 


Form 

Temp 

Percent  of 

in  solu- 
tion 

Mols  ^ater 
free  -.alt  to 
!    lOOmols 
HsO 

Xi(IO?)2-HH20 

0° 

0.73 

0  033 

u 

18° 

1  01 

0  045 

tc 

30° 

1.41 

0  063 

ttXiflOa)  2  -J-2H20 

0° 

0  53 

0  023 

7f 

18° 

0,68 

0.030 

a 

30° 

0  86 

0.039 

et 

50° 

1.78 

0.080 

/?Xi(I03)2-h2H20 

8° 

0.52 

0  023 

a 

18° 

0  55 

0  0245 

(C 

50° 

0.81 

0.035 

t 

75° 

1  03 

0  045 

t 

100° 

1  12 

0  049 

Ni(IOj)a 

30° 

1.135 

0.050 

* 

50° 

1  07 

0  046 

C 

75° 

1  02 

0  045 

C 

100° 

0  988 

0.044 

(Meusser,  B.  1901,  34.  2440.) 

4-  H2O.    Sol.  in  120.3  pts.  H20  at  15°,  and 
77.35  pts.  at  100°.     (Rammelsberg,  Pogg. 

Sol.  'in   HN08,   and   dil.   H2SO4+Aq. 
(Ditte.) 

Sol.  in  3STH4pH-fAq. 

Does  not  exist  (Meusser.) 

4-2H20.    See  Meusser  above. 

+3H20.    Insol.  in  H20.    Sol.  in  HNOi. 
(Ditte,  A.  ch.  1890,  (6)  21.  160.) 

+4H20.    See  Meusser  above. 

Nickel  iodate  ammonia,  Ni(I08)2,  4NH,. 

Sol.  in  NBUOH-f  Aq.     Insol.  in  alcohol. 
(Rammelsberg,  Pogg.  44.  562.) 

Ni(I08)2,  5NHt.  Ppt.   (Ephraim,  B.  1915, 
48.  53.) 

(Ephraim.) 


Potassium  iodate,  KIO* 

1  pt.  KIO8  dissolves  in  13  pts.  HiO  at 
(Gay-Lussac.) 
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IODATK,  POTASSIUM  HYDROGEX 


1  pt.  KK  )j  <hh" 
0° 
20a 

lolvesat:                                     Sol.  in  75  pts.     H20  at  15°.     Insol.  in 
,,  01    11  ntc  ii  ,o                      alcohol.    (Scrullas,  A.  ch.  22.  181.) 

it   *•  JL      Jl  JL     1/10.    iAJ^y                                                           f              _           _   _            .      '                       j            T'T/^ 

12  o<j         .                           >     *Scr  aZso  Meerburg  under  IvlOs. 

4iT' 

7  70 

t 

*JOS 

5.40 

1                          Potassium    ^hydrogen    iodate,    KH2(I03)2. 

SO0 

4  02 

Sol.  in  25  pts.  H20  at  15°.    (Serullas,  A,  ch. 

100° 

3.10 

43.  117  ) 

S»t.   solution    lull*  «t    KB'      (Kronen..     ^  ^  Meerburg  under  KI03. 

Pogg.  97.  3.) 
Sp.  gr.  of  KIOa-r-Aq  containing: 


1.010   1  019    1  027    1  035   1.044 

*>  7  S  9         10       C,IKIOS. 

1.052    1  OW    1.071    1  OSO  1  090 
(Kremers,  Pogg.  96*  02.) 


at  10°  in  H2O  or  potassium  acetate 
+Aq.    (Eakle,  C.  C.  1896,  II.  649.) 

Solubility  of  KI03  in  HIO3+Aq  at  30C. 


%  UH>a 
in  the 
ndution 

';  KI»L 

iu  th«» 
solution 

Solid  phu<4j 

0 

9.51 

KI03 

0  04 

9.4S 

KIOj+KIO.,  HI03 

0.00 

9.52 

0.65 

9  4G* 

0.65 

8  90 

KIO3,  HIO, 

0.67 

6  6 

1.14 

4  57 

1.69 

3.63 

2.02 

3  10 

3.34 

2.14 

5.00 

1.32 

7.09 

1.0 

8.04 
3.47 

0  85 
3,57 

KIOsHIOs-j-KIOs,  2HIO, 
KIO5,  2HIO,  (labile) 

4.80 

2.90 

6.45 

1.35 

9.35 

0.64 

KlOa,  2HI03 

12.04 

0.44 

17.50 

0.30 

31.20 

0  52 

53.64 

0  68 

62.52 

0,72 

76.40 

0.80 

KlOa,  2HIO8-f  HIO8 

76.70 

0 

HI08 

(Meerburg,  Z.  anorg.  1905,  45. 330.) 

More  soL  in  KI+Aq  than  in  H2O.  Sol.  in 
warm  HaSOi-f-Aq. 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20,  829.) 

Insol.  in  alcohol. 

InsoL  in  methyl  acetate  (Naumann,  B. 
1909.  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910. 43  314.) 

+J£H*0.  (Ditte,C.R.70.621.). 

Potassium  hydrogen,  iodate,  KH(IO*)S. 

.  SoL  in  18.65  pts.  H,0  at  17°.   (Meineke,A. 
261.3600 


'  Potassium  tellurium  iodate. 
[     See  lodotellurate,  potassium. 

Potassium  uranyl  iodate, 
KUOi(I08)«+3H80. 

Decomp.  by  H20,  dil.  salt  solutions  and 
UOs(NOaJa+Aq.  (Artmann,  Z.  anorg.  1913, 
79.  340.) 

Potassium  iodate  chloride,  KH(I03)2,  2KC1. 
Sol.  in  19  pts.  H20  at  15°  with  decomp. 
Cold  alcohol  dissolves  out  KCL 

!  Potassium  iodate  molybdate,  KIOS3  MoOs-|- 

2H20. 
See  Molybdatoiodate,  potassium. 

Potassium  iodate  selenate. 

See  lodoselenate,  potassium. 

Potassium  iodate  sulphate,  KL03  KHS04. 

Decomp.  by  H2O.  (Marignac,  J.  B.  1856. 
299.) 

KHIO3,  KHS04.  More  sol.  in  H20  than 
KHI03.  (SeruUas.) 

Potassium  iodate  tungstate. 
See  Tungstoiodate,  potassium. 

Rubidium  iodate,  RbIOs. 

100  pts.  H20  dissolve  2.1  pts.  RbI03^at 
23°.  Easily  sol.  in  cold  HCl+Aq.  (Wheeler 
Sill.  Am.  J.  144. 123.) 

Rubidium  hydrogen  iodate,  RbH(I03)2. 

SI.  sol.  in  cold,  more  readily  in  hot  B^O, 
RbI03  separating  on  cooling.  Insol.  in  alco- 
hol. (Wheeler.) 

RbH2(IOa)3.     As  above.     (Wheeler.) 

Rubidium  iodate  chloride,  RbI03,  HCL  or 
HIOs,  RbCL 

Decomp.  bv  cold  H20.    (Wheeler.) 
3RbCl,  2HI03.    SoL  in  H2O,  from  which 
RblOs  separates.    (Wheeler.) 

Rubidium  iodate  selenate. 
See  lodoselenate,  rubidium. 

Samarium  iodate,  Sm(I03)8-f  6H20. 
Precipitate.    (Cleve.) 


IODATE  IODIDE,  S 
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Scandium  iodate,  Sc,IOrjs-f  10,  13,  lo,  and   f»rs,  Pogg.  97,  5,    Sut.  solution  boils  at  102° 

ISHuO.  t'Kreinpn.,,  103°  -Ditto). 

Nearly   insol.   in   H20.      *Crookes,    Phil.-      ^   m  warm  HsSO^Aq  diluted  with  Y2 
Trans.  1910,  210.  A,  301.)  ,  vol.  H2O.    Crystallizes  out  on  standing  over 

!H2SO*.    (Dittej 

Solubility  of  XaI03  in  HI03+Aq  at  30°. 


1    Ofl  \S  1  A    41                      •*   O<T*         •<  /\    o                4      Y/~v     '          »-"./*«.  »./*!*  ujr    VA    Aitixv^a  4ui   JLJ,JL\^U    i   *ivi  **w  vv*    • 

are  sol  in  1  liter  H2O  at  25°.    'Xoyes  and 

'     Hfn 

N.iln  1 

Kohr,  Z.  phvs.  Ch.  1903,  42.  338  )                   j    »?  th<' 

in  th<     '                     fM»hti  ph'ibc 

SI.  sol  m  HaO     4.35  X  10-*  g  are  dissolved 

feOlUUOli        '•01  IN'Jli    ' 

m  1  liter  of  sat.  solution  at  20°.    (Bottger,  Z 
phys  Ch  1903,  46.  003.; 

0 

1  0^» 

9  36  !          XaIOs+l?5H2O 

9  o°  '                       4* 

1  1.  H20  dissolves  40  mg.  AgI03  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  60.  356.) 

4*80 
5  SO 

10  22  ( 
11.04                          " 

1  1.  HaO  dissolves  0  0275  g.  Arf03  at  9.43°: 

7.40 

0.039  g.  at  184°;  0.0539  g.  at  26  6°.    Solu- 

9 73 

^  4  *^o                        «     l  labile 

bility  increases  rapidlv  with  temp.     (Kohl- 

c!7G 

11  .  18             XnTO,4-1  U<HnO-l- 

rausch,  Z.  phvs  Ch  1908,  64.  168.) 

NTa  O  2i«O 

1  1.  H20  dissolves  0.039  g.  AgIO3  at  20°. 

C  66 

11  28 

*       2  ^        25 

(Whitby,  Z.  anorg.  1910,  67.  108.) 
Not  completely  insol.  in  H20.    (Rose.)  Sol. 
in  NH4OH+Aq;  sol.  in  HN03+Aq.     (Xa- 
quet,  J.  B.  1860.  201.)    Sol.  in  cone.  KI+Aq. 
(Ladenburg,  A.  135.  1.) 
Sol.  in  27,700  pts.  H20  at  25°;  in  42.4  pts. 
5%  NH4OH-f-  Aq  at  25°;  in  2.1  pts.  10% 
NH4OH+Aq  at  25°;  in   1044.3  pts.   35% 
HNOa+Aq  (sp.  gr,  1.21)  at  25°.     (Longi, 

7.80 
9.15 
9  93 
11  20 
11  89 
11  75 
14  62 
23.23 
32.68 

10.30 
9.00 
S.71 
7  54 
7  21 
7.18 
5.65 
3  69 
2.91 

Na20,  2I2O6 

n 

et 
u 

NaaO,  2I205-f  XalO,,  2HIO, 

u 

XaI03,2HIO, 

Gazz.  ch.  it.  13.  87.) 

40  91 

2.64 

tt 

Solubility  in  HN03+Aq  at  25°. 

46.62 
55  48 

2  07 
2  12 

(i 
tt 

Xormahty  HNOj 

G.  AglOs  dissolved  per  1 

65  47 
76.19 

1  83 
1.42 

tt 
NaJOj,  2HIO,+HIO» 

0  000 

0.0503 

76  70 

0 

mo, 

'0.125 
0  250 

0.0864 
0.1075 

(Meerburg,  Z.  anorg.  1905,  45.  334.) 

0  500 
1.00 

0  1414 
0.2067 

Insol.  in  alcohol.    Sol.  in  diL  HC2HIOS+ 

2  00 
4  00 
8.00 

0.3319 
0.6985 
1.5875 

Insol.  in  methyl  acetate.    (Xaumann,  B. 
1909,  42.  3790.) 
+1J$E2O.    See  Meerburg  above. 

(Hill  and  Simmons,  Z.  phys.  Ch.  1909,  67. 
602.) 

Insol.  in  liquid  NHS.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Insol.  in  methyl  acetate.  (Bezold,  Dis- 
sert. 1906;  Naumann,  B.  1909,  42.  3790); 
ethyl  acetate  (Hamers,  Dissert.  1906; 
Naumann,  B  1910,43.314.) 

Silver   iodate    ammonia,   2AgIOs,    3NH8-f 


Very  sol.  in  cold  H20.  (Ditte,  A.  ch.  (6) 
21.  145.)  ' 

AgI03.  2NH8. 

SI.  sol.  in  cone.  NH4OH+Aq.  (Rosen- 
heim,  A.  1899,  308.  52.) 

Sodium  iodate,  NaIO8. 

100  pts.  H2O  dissolve  7^5  pts.  NaIOs  at 
14.5°.  (Gay-Lussac.)  100  pts.  H20  dissolve 
2.52  pts.  at  0°;  9.07  pts.  at  20°;  14.39  pts.  at 
60°;  27.7  pts.  at  80°;  33.9  pts.  at  100°. 


Sodium  ^iodate,  Na20, 
See  Meerburg  under  NaI08. 

Sodium  ^niodate,  NalOs,  2HI08+HH2O. 

Very  sol.  in  H20.    (Blomstrand,  J.  pr.  (2) 
42.  337.) 

See  also  Meerburg  under  NalOg. 

Sodium  iodate  bromide,  NaIO»,  2NaBr+ 

9H2O. 
Sol.  in  H*0.    (Rammelsberg.) 

Sodium  iodate  chloride,  NalO,,  NaCl+4HiO, 

and  2NaIO,,  3NaCl+18H20. 
Cold  H20  dissolves  out  NaCL 

Sodium  iodate  iodide,  NaIO»,  3STaI. 
Hot  H20  or  alcohol  dissolves  out  NaL 
H-8H2O. 


2NaIOa,  3NaI+20H2O.     (Penny,  A.  87. 
2030 
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IODATE,  STRONTIUM 


Stable  in  a  solution  of  Xal+XaOH-pAq. !  Ytterbium  iodate,  Yb(I03)3+6H20. 
(Eakle,  C.  C,  1896,  II.  050.)  ppt.    ccieve,  Z.  anorg.  1902,  32.  136.) 


Strontium  iodate,  Srf  IO3)2. 

Anhydrous.  InsoL  in  Ha&O*  ( Ditte; :  <;asily  j 
sol.  in  cold  HCl-fr-Aq.  (.Rammelsberg,  Pogg  ; 
46.  575.) 

"fH20.    Difficultly  sol.  m  H30. 

•f  6H80.  Sol.  in  41ft  pts.  H20  at  15°,  and ; 
13S  pts.  at  100°  (Gay-Lussae);  342  pts.  at  lo°,  j 
and  110  pts.  at  100°.  Difficultly  sol.  in  warm ! 
HNOj-f-Aq.  (Rammelsberg,  Pogg.  44. 575.)  j 

Thallous  iodate,  T1I03. 

Difficultly  sol.  in  warm  HsO.    i  Oettinger.) 

Insol.  in  &20;  difficultly  sol.  in  HXOi+Aq. 
(Rammelsberg.) 

SI.  sol.  in  H20. 

0.58  X10-1  g.  are  dissolved  in  1  liter  of  sat. 
solution  at  20°.  (Bottger,  Z.  phys.  Ch.  1903, 
46.  tK)3.) 

2.12XKH  mok  =0.667  g.  are  sol.  in  1  1. 
H20  at  25°.  (Spencer,  Z.  phys.  Ch.  1912,  80. 
707.) 

Sol.  in  a  little  XH4OH4-Aq,  also  in  boiling 
HNO«,  H2S04,  or  HC1  +Aq.  Insol.  in  alcohol. 
(Oettinger.)  ! 

4-HH2O.  Very  si.  sol.  in  H2O  or  dil.  boil- 
ing acids.  (Ditte,  A.  ch.  (6)  21.  145.) 

Thallic  iodate,  basic,  Tl(OHXI03)2-hH2O== 

T120»,  2IaOfi+3H20. 

Insol.  in  H20:  soL  in  cold  HCl-f-Aq,  and 
warm  dil.  E4SO4-FAq.  (Ditte,  A.  ch.  (6)  21. 
145.) 

Snaffle  iodate,  Tl(IO,)i+l«  H20. 

Insol.  in  H2O;  si.  sol.  in  HN03-f  Aq. 
Decomp.  by  alkalies.  (Rammelsberg.) 

+ 12H20.   Difficultly  sol.  m  H20. 

Easily  sol.  in  dil.  acids.  (Gewecke,  Z. 
anorg.  1912,  75,  275.) 


Thorium  iodate,  Th(IO3)4. 
Precipitate.    (Cleve.) 

Tin  (stannous)  iodate. 

Ppt.   Sol.  in  SnClj+Aq;  insol.  in  NaIO»-{- 
Aq. 

Tin  (stannic)  iodate. 
Ppt. 

Uranous  iodate. 

Precipitate.    Very  unstable.     (Rammels- 
berg.) 

TJraayl  iodate,  UO»(IO*)2. 

SoL  or  insol.  in  HNOS  and  H«P04-j-Aa 
according  to  method  of  preparation.   (Dittej 
SLsoLinHNOt+Aq.  (Rammels- 


Yttrium  iodate,  YfIOa)»+  3H20. 
SoL  in  190  pts.  H2O.    (BerHn.) 

Zinc  iodate,  Zn(I03)2. 

Anhydrous.     (Ditte,  A.  ch.  (6)  21.  145.) 

-f  2H*0.  SoL  in  114  pts.  cold,  and  76  pts. 
hot  H2O.  (Rammelsberg,  Pogg.  43.  665.) 

SoL  in  HN03,  and  NH4OH-f  Aq. 

Exists  also  in  a  very  sol.  modification. 
UMylius  and  Funk,  B.  1897,  30.  1723.) 

Zinc  iodate  ammonia,  3Zn(T03)2,  8NH3. 

Decornp.  by  H20;  sol.  in  NH4OH+Aq, 
from  which  ifc  is  pptd.  by  alcohol.  (Rammels- 
berg, Pogg.  44.  563.) 

Zn(IO3)2,  2NH3.  Insol.  in  H20.  (Ditte,  A. 
oh.  (G;  21.  146.) 

Zn(IO3)2,  3NH3+H2O.  Insol.  in  H20. 
(Ditte.) 

Zn(I03)2,  4NH3.  (Ditte,  A.  ch.  1890,  (6) 
21.  164.;  (Ephraim,  B.  1915,  48.  53.) 

Periodic  acid. 
See  Periodic  acid. 


Iodides. 


;eneral  easily  sol.  in 
'    PbI2,  Agl,  Cu2I2, 


The  iodides  are  in 

H20;  exceptions  are  Hgi2,  roi2,  Agi,  <ju2J.2, 
and  BiI3,  also  the  iodides  of  the  Pt  metals, 
all  of  which  are  insol.  SnI4,  SbI3,  and  Tils  are 
decomp.  by  H20.  Many  iodides  are  more  soL 
in  solutions  of  salts  than  in  H2O,  and  several 
are  soL  in  alcohol  or  ether. 

See  under  each  element. 

Iodine,  I2. 


Sol  in  5524  pts  HaO  at  Q-129.  (Wittstem,  J  B. 
1857.123) 

Sol  in.  7000  pts  HaO.     (Gay-Lussac.) 
Sol  m  3800  pts  HuO  at  15P.     (Basse  ) 
Sol  m  500  pts.  H>O.     (JacQuelam ) 
Sol  m  7196  4  pts.  820  at  18  75.     (Abl ) 

Pure  H2O  dissolves  0.01519173  g.  I  per 
litre,  or  I  is  sol.  in  6582  pts.  H20  at  6.3°. 
(Dossius  and  Weith,  Zeit.  Ch.  12.  378.) 

SoL  in  about  4500  pts.  H20.  (Hager, 
Comm.  1883.) 

SoL  in  7000  pts.  H2O.  (Cap  and  Garot,  J, 
Pharm.  (3)  26.  80.) 

1  1.  H20  at  25°  dissolves  0.3387  g.  I2. 
(Jakowkin,  Z.  phys.  Ch.  1895, 18.  590.} 

1 1.  H20  dissolves  1.342  millimols  of  iodine 
at  25°.  (Noyes,  Z.  phys.  Ch.  1898,  27.  359.) 

When  iodine  is  shaken  \vith  H2O  at  15°.  1 
pt.  dissolves  in  3750  pts.  H20;  when  iodine 
and  H20  are  heated  together  and  then  cooled 
to  X5°,  1  pt.  iodiae  dissolves  in  3500  pts.  H2O. 

At  30*  1  pt.  is  sol.  in  2200  pts.  H20.- 
(Dietz,  Chem.  Soc,  1899,  76,  (2)  150.) 

1  L  H80  dissolves  0.279  grams  I2  at  25°. 
(McLauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 


IODIXE 

400 

Solubility  of 

la  m  H2O  at  tc. 

Solubility  m 

HgCl2-rAq  at  25 

o 

t° 

K.  Ijpor  1    H.O 

I             10  ccm.  of  fc 

he  solution  contain 

18 
25 
35 

45 
55 

0  276r> 
0  3395 
0  4GG1 
0  6474 
0  9222 

'                        HIT 

I              milhmo's  K 

« 

!               0  0134 
i               0  1294 
,                0.14GO 

0 
0  9444 
1.2442 
1  9542 
3.3460 

(Hartley,  Chem. 
Solubility  of 

Soc.  1908,  93.  744 
I2  in  H20  at  t°. 

,               0  1806 
->         j               0  2543 

(     (  Herz  and  Paul, 

Z.  anorg.  1914,  85. 

214.) 

t° 

i?  perl 

milhat  per  1 

0 
20 
40 

0.1649 
0.2941 
0  5684 

1  30 
2  30 
4  56 

(Fedotieff,  Z.  anorg.  1910,  69.  30.) 

1.32  millimol  I2  are  sol.  in  1 1.  H20.  (Bray' 
J.  Am.  Chem.  Soc.,  1910,  32.  938.) 

Calculated  from  electrical  conductivity  of 
sab.  I2+Aq.  1 1.  H20  dissolves  0.0006383  mols. 
I2  at  0°.  (Jones,  J.  Am.  Chem.  Soc.  1915,  37. 
256.) 

Cone.    E2S04,    HC1,    HN03,    H5PO4, . 
HC2H802,  tartaric,  or  citric  acids +Aq  dis- 
solve I,  but  give  it  up  to  CS2  on  shaking 
therewith.   (Tessier,  Z.  anal.  11. 313.) 

Sol.  in  150  £ts.  H2S04  on  warming,  but 
crystallizes  out  in  part  on  cooling.  (Kraus.) 

Much  more  sol.  in  EBr+Aq  than  in  pure 
H20;  HBr-hAq  of  sp.  gr.  1.486  dissolves 
3-4%.  (Bineau.) 

SI.  sol.  in  HCl+Aq.  Easily  sol.  in  even 
dil.  HI-j-Aq. 

1 1.  0  001  N-HCH-Aq  sat.  with  I2  contains 
0.338  g.  I2.  (Bray  and  Mackay,  J.  Am.  Chem. 
Soc.  1910,  32.  1919.) 

1 1.  0.1  N-HNOs+Aq  sat.  with  I2  contains 
0.340  g.  I2.  (Sammet,  Z  phys.  Ch  1905,  53. 
644.) 

1  L  0  1  N-H2S04+Aq  sat,  with  I2  contains 
0.341  g.I2.  (Sammet) 

Sol.  in  H2SOs+Aq  with  decomp. 

1  1.  0.9  N.  H8B08  dissolves  0.300  g.  I2  at 
25°.  (McLauchlan,  Z.  phys.  Ch.  1903,  44. 
617.) 

100  cc.  of  a  10%  solution  of  BaBr2  dis- 
solve 0.231  g.  I2  at  13.5°.  (Meyer,  Z.  anorg. 
1902,  30.  114.) 

100  cc.  of  a  10%  solution  of  BaCl2  dissolve 
0 . 067  g.  I2  at  18.5°.  (Meyer.) 

100  cc.  of  a  10%  solution  of  BaI2  dissolve 
6.541  g.  I2  at  13.5.°  (Meyer.) 

100  cc.  of  a  10%  solution  of  CaBr2  dis- 
solve 0.274  g.  I2  at  13.5.°  (Meyer.) 

100  cc.  of  a  10%  solution  of  CaCl2  dissolve 
0.078  g.  I2  at  18.5°  (Mejrer.)  _  _  ,.  _ 

100  cc.  of  a  10%  solution  of  Cals  dissolve 
8.062  g.  I2  at  13.5°.  (Meyer.) 

Easily   sol    in   boiling   dil. 
(Selmi.) 


Sol.  in  solutions  of  soluble  iodides. 
100  pts.  KI+  200  pts.  H20  dissolve  153 
pts.  I:  from  this  solution  HoO  precipitates  J^ 
the  dissolved  I.    100  pts.  Kl-f  400  pts.  H2O 
dissolve  quickly  76.5  pts.  I.    If  more  water 
is  present,   the  solution  takes  place  more 
.    (Baup.) 
extracts  the  I  from  the  above  solutions. 


Solubility  of  I  in  KI+Aq  at  7-7.3° 


%KImKI+Aq 

Pts  I  dissolved 

Sp  «r  of  solution 

1.802 

1.173 

1.0234 

3.159 

2.303 

1.0433 

4.628 

3  643 

1  0668 

5.935 

4  778 

1.0881 

7.201 

6  037 

1.1112 

8.663 

7  368 

1.1382 

10.036 

8  877 

1.1637 

11.034 

9.949 

1  1893 

11.893 

11.182 

1.2110 

12  643 

12  060 

1.2293 

(Dossius  and  Weith,  Zeit.  Ch.  (2)  5.  379.) 


Solubility  of  I2  in  KI-f-Aq  at  room  tempera- 
ture, 14.5°-15.1°. 

%KI 

%i 

I/KI 

1.80 
3.16 
4.63 
5.93 
7.20 
8.66 
10.04 
11.03 
11.89 
12.64 

1.17 
2.30 
3.64 
4.78 
6  04 
7.37 
8.88 
9.95 
11.18 
12.06 

0.651 
0.729 
0.786 
0.805 
0.839 
0.851 
0  884 
0  902 
0.940 
0.954 

(Weith  and  Dossius,  Z.  phys.  Ch.  1898,  26* 
150.) 
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Solubility 

of  Ij  in  KI  -r  Aq  jtt 

i:>° 

Solubility  in  KI+Aq  at  25°. 

',  M       i; 

•H      .    1<>  li.   Jt 

)«hfli    Pi 

IKI 

Sp  «r 

\iulw-  <>i  liquid 

AmiKsis  of  solid 
plume  together  with 
adhering  mother 
liquor 

10 

s 

G 
4        i 
*> 

i     i 

35  0 
127  3 
11*  7 
12  7 
0  25 
3  04* 

i 

35  0 
33,0 
32  8 
31  8 
31  2 
30  4 

'  ;  KI   !     '  ,  i 

c,c  KI 

*ol 

1.733 
1  SSS 
2  006 
2  210 
2  539 
2  500 
2.005 
3  232 
3  240 

(b) 

1  349 
1,510 
1  709 
1  910 
2  403 
2  904 
3  082 

(c)  Im 
3.316 

In  oquihb 

;  00  39 
54  415 
49.045 
44.82 
38.065 
37.655 
35  805 
29.71 
27  92 

In  equili 

16  025 
19  705 

22.88 
23  55 
24.78 
24  995 
25  18 

rariant  po 

26  05 
25  96 
26  04 
25  92 

num  with 

0  0 
11.63 
23  085 
31.01 
44  56 
45  55 
49.61 
62  81 
66  45 

Drium  wit 

IS  49 
20  16 
30.06 
40  515 
53  605 
63  125 
66  04 

int.   Exce 

68  06 
68.01 
68.16 
68.13 

excess  c 

84  92 
85  94 
80  46 
78  56 
77  32 

39  99 

38  78 

i  excess 

3  04 
4  48 
3  70 
6.49 
8  62 
4  82 
4.00 

jss  of  KI 

16  14 
11.32 

fKI. 

0  0 
4.05 
6  32 
10  84 
15.23 
16.73 

56  10 
56.27 

of  I. 

85  43 
83  87 
89  33 
83  62 
83  81 
92.41 
94  39 

and  I. 

83.77 

86  56 

*  Obtained  with  1  100-norinal 
(Brimer,  Z.  phys.  Ch   IS'JS, 

Solubility  of  la  in  KI-f-Aq 

iodine. 
26.  151.) 

at  25°. 

MiUirhoU  KI  IM  ht«-r      j  ^IlIlimol^IrIS]J! 

Ivrf  i  lodmt' 

100  3 
53.15 
26  37 
13.29 
0.643 
3.322 
1.661 
O.S304 

! 
i 

1 
t 

1 

i 
1 

55  28 
28  03 
14  OS 
S  003 
4.007 
3.052 
2,235 
1  814 

iNoves  and  Seideastncker, 
27.  359  J 

Z.phys.  Ch  1S9S, 

Solubility  in  KI-f-Aq  at  25°, 


KI   xuol  ''l. 

I   G  atoms/1 

1.91 
2.85 
4.51 
5.36 

5  55 

i 

3.29 
5  45 
11.52 
17.12 
17  16 

(Abegg,  Z.  anorg.  1906,  50.  427.) 


Solubility  of  I2  in  KI-f-Aq  at  25°. 


Millimol  KI  per  1. 

Millimol  I2  dissolved 

100 

51.35 

50 

25.77 

20 

11.13 

10 

6.186 

5 

3.728 

2 

2.266 

1 

1.788 

(Briny  and  MacKay,  J.  Am.  Chem.  Soc.  1910. 
Si  919.) 


(Parsons  and  Whittemore,  J.  Am.  Chem. 
1911,  33.  1934.) 

Solubility  in  KI+Aq  at  0°. 


KI-hAq 

KI-HAq   sat  with  la 

Wt  norm 

Sp.  gr  0%° 

G   Is  in  1  g. 
of  solution 

Sp  gr  0°/- 

0  09871 

(1.0123) 

0  01199 

'(1.0219) 

0.09861 

1.01231 

0  01199 

1  02187 

0.04969 

(1.0061) 

0  006094 

(1.0109) 

0.04966 

1.00610 

0  006083 

1  01089 

0.01992 

1.00236 

0.002535 

1.00429 

0.01983 

(1  0024) 

0.0025325 

(1.0044 

0.00998 

(1.0011) 

0.0013532 

(1.0020 

0.00992 

(1.0011 

0.0013585 

(1  0020 

0.004999 

(1.0005 

0  0007609 

(1.0010 

0.004991 

(1  0005 

0  0007577 

1.0011 

0.002000 

(1  0001 

0  0004137 

1.0004 

0.002000 

(1.0001) 

0.0004015 

1.0004 

0.000999 

(0.9999) 

0.0002839 

1.0002 

0.000992 

(1.0000) 

0.00028125 

1.0002 

Values  in  parentheses  are  found  by  inte 

polation. 

(Jones  and  Hartman,  J.  Am.  Chem.  Soc.  191 

37.  247.) 

1  moL  KI  in  alcohol  dissolves  2  atoms 

and  the  solution  does  not  give  up  I  to  CS 

(JoTgensen,  J.  pr.  (2)  2.  3470 

IODIXK 
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Solubility  in  KI-fGO^  alcohol  at  25°. 


in  KI-MU'i  alcohol  at  2.")°  — 


Sp  gr 

Analjrsi**  of  -olid 
Analysis  of  liquid       phii->p  t'vi*<-thoi  with 
phase                  u'lhcnnu;  mother 
'               liquor 

»  Mttnfua 

Sp   trr 

And  ,  -  -  i  :  '  >  ii>  1     • 

T»>    <-< 

\wii'  -i-  Mi  Hili-1 

ph  «-<  tuii<  t  'it  r  with 
t<  Pu'nnir  moth*  r 
hq.mr 

%  KI           <U 

';  i 

<c    KI 

'  ,  KI           %  I 

'c  KI 

f;i 

(a) 
1  148' 
1  191 
1.285 
1.368 
1.427 
1,533 
1.776 
2  250 
2.507 
2  845 

(b 
1.134 
1.530 
1  721 
1.90 
2.11 
2  22 
2  80 
2  99 

fo)L 
3.162 

In  equilil 
30  93 
29.87 
28.39 
28  00 
27  60 
27  00 
25  90 
24  90 
24.40 
22.49 
21  50 

)  In  equil 
0  0 
7  36 
10  60 
12  44 
13  74 
15  20 
17  72 
19  30 

ivariant  p 
20  11 
20.03 

20.05 
19.98 
20  08 

20.06 
20  05 

>rium  wit 
0  0 
4.51 
12  48 
18  60 
21.80 
28  00 
40  52 
52  42 
58  93 
65  75 
68  95 

ibrium  wi 
23  04 
43.05 
49.38 
55.33 
59  26 
62  66 
69.10 
71.90 

oint.    Ex 
72  51 
72  46 

72.54 
72  44 
72  51 

72.44 
72.48 

h  excess 

89  13 
86  60 
87  30 
85  75 
84  39 
81  05 
76  21 
73  20 
71  66 
70  04 

th  excess 
0.0 
1  40 
2.50 
3.72 
4  41 
5.80 
7  15 
7.45 

cess  KI 
21.84- 

7".40 
20.61 

33*46  i 

KI. 
0  0 
0  71      ; 
2  27 
3  21 
4  25      ; 
6  05 
10.30 
16.73 
21  04 
24.15 
26  42 

si. 
I 

88.76 
88.21 
87.10 
86  60 
85  20 
85  49 
88  96 

and  I. 

74.64 
KI+I 

89  '.81  I 
74.09 
KI+I 

33.19KI 

(b 
0  962! 
1  292 
1  581 

2  000 
2  173 
1  749 
2  902 

(c)I 
3  246 

)  In  equilibrium  w 
00          2  97 
&  45      2S  70 
12.50      40  t>3 
lo  20      40  95 
10  02      52.95 
17  IS   |  57  38 
19  20   !  06.89 
20  12   i  09  10 
avariant  point.    E: 
22  50  ,'  70.79 
22  43   |  70  88 

ith  excess 
0  0 
1  S3 
0  41 
4  98 
o.OO 
0.01 
8  45 
7  08 
ccess  KI  ; 

19.48 
69  37 

i. 

84  51 
84  02 
S3  81 
82  96 
83  60 
85  16 
88.81 
mdl. 
76.24 
26  14 

(Parsons  and  Corliss,  J.  Am.  Chem  Soc.  1910, 
32.  1372.) 
See  also  under  KI. 

Sol.     in     KI  -{-nitrobenzene.      t'Dawson, 
Chem.  Soc.  1902,  81.  529.) 
Solubility  in  KI03-{-Aq  is  the  same  as  in 
H2O     (  Lami,  C.  A.  1909.  1622.J 

Solubility  of  I2  in  KBr+Aq  at  25°. 

G 

KBr  por  1 

G  atoms  la 

per  1 

60  6 
106  9 
175  9 
229  8 
281.  9 
330.6 
377.1 
411.0 
461  7 
509.8 
548.0 
567.  9  sat. 

0  0176 
0  0278 
0  0415 
00532 
0.0628 
0.0717 
0  0797 
0.0864 
0.0948 
0.1006 
0.1062 
0  1094 

(Parsons  and  Corliss,  J.  Am.  Chem.  Soc.  1910, 
32.  1370.) 

Solubility  in  KI+40%  alcohol  at  25°. 

Sp  gr. 

Analysis  of  liquid 
phase 

Analysis  of  solid 
phase*  together  with 
adhering  mother 
liquor. 

(Bell  and  Buckley,  J.  Am.  Chem.  Soc.  1912. 
34.  13.) 

Solubility  in  NaBr-f  Aq  at  25°. 

%KI 

%  I 

%KI 

%I- 

G.  NaBr  per  1. 

G.  atoms  Is  per  I 

(a] 

1.339 
1.377 
1.455 
1.532 
1.605 
1.655 
1.847 
2.024 
2.169 
2.558 
2,784 

In  equili 

42.10 
40.83 
38.94 
37.41 
36.25 
35.38 
33.26 
31.71 
30.59 
28.56 
26.95 
24.52 
23.04 

arium  wi1 

0.0 
3.76 
10.09 
15  71 
20  52 
24.44 
33.62 
39  99 
44  76 
55.30 
60.27 
65.93 
69.93 

th  excess 

89.21 
88.80 
88.19 
87.04 
86.08 
83.61 
82.06 
80.80 
75.90 
74.77 
72.98 
72.45 

EL. 

0.0 
0.70 
1.90 
3.02 
4.21 
5.11 
8.41 
10.76 
12.35 
18.63 
20.86 
23.61 
25.04 

96  4 
187.7 
271.8 
357.4 
422.4 
499  1 
569.9 
632.0 
679.7 
750.5 
756,1  sat. 

0.0266 
0.0425 
0.0538 
0.0598 
0.0638 
0.0648 
0.0644 
0.0622 
0.0595 
0.0551 
0.0550 

(Bell  and  Buckley,  J.  Am 
34.  13.) 

.  Chem.  Soc.  1912, 

412 


JODLVE 


100  cc.  of  a  10f  i  solution  of  vSrBr2  dissolve- Solubility  of  I*  in  C3H7OH+Aq  at  room 
0.270  g.  J2  at  13.50.    <  Meyer,  Z.  anorg.  1902,  |                temperature  (14.5°— 15.1°). 
30.  114.;  "  ,—  

100  cc.  of  a  10ro  solution  of  SrCla  dibsolve  )  .}' 
O.OGtig  I3atlS.5°%  (Meverj       ^  ; 


s  of  CaHvOH  m 

iiM'iot  r 

-HH«O 


Ccm    of  1/10-normal 

iodine  in  5  cc    of  the 

solution 


JLUU  ru.  ui  a.  nr  0  ouiuiiuu  ui  nri«  ui»»ui\tr 

G.016g.Iaatl3.o°.    (Meyer.  > 
Solubility  in  salts-f  Aq  at  25°. 

100                             58.8 
90                             36  0 
80                             23  6      . 
70                             16.1 
60                             10.7 
50                                6.4 
40                                3.7 
30                               1.56 
20                                0.42 
1                  10                                0.19 
0 

j  Grani'v 
Salt  -f-A«i            'Is  sol  in 
|    1  lit,r 

1      Salt  —  \«j 

[  Grams 
ilj^ol  m 
1  ht<»r 

Jf-X  Xa2SO<       '•  0.160 
J£-X.K2S04        ;023S 
J£-X  fXH4)2S04   0,246 
X.XaXOj       10.257 
X.KXO,         '0266 
X.XHiXO,     10.375 

i  X  XaCl 
!  X  KC1 
1  X  XF4C1 
i  X  XaBr 
i  X  KBr 
j  X  NH4Br 

0.575 
0.658 
0  735 
3  29 
3  801 
4  003 

(Bruner,  Z.  phys.  Ch.  1898,  26.  150.) 
Solubility  in  ethyl  alcohol  +Aq  at  25°. 

(McLauchlan,  Z.  phya.  Ch.  1903,  44.  617.) 

1.14  R  are  sol  m  100  ecm.  liquid  HjJS     (An- 
tony, Gazz.  ch.  it  1905,  35,  (1;  20G.) 
Sol.  in  liquid  XH3.    (Franklin,  Am.  ch.  J. 
1898,  20.  822.) 
SI.  sol.  in  liquid  COj.    iBuchner,  Z.  phys. 
Ch.  1906,  54.  674.) 
Sol.    m   liquid    S02    iSestmi),    and    S02 
(Weber). 
100  pts.  AsCljj  dissolve  8.42  pts.  I  at  0°; 
11.88  pts.  I  at  15°;  36.89  pts.  I  at  96°. 
(Sloan,  C.N.  46.  194.) 
Sol.  in  liquid  S02,   AsCl3,   S02C12,   and 
acetaldehyde.    (Walden,  Z.  phys.  Ch.  1903, 
43.  407.) 
Very   sol.   in   liquid    X02.      (Frankland, 
Chem.  Soc.  1901,  79.  1361.) 
Sol.  in  10-12  pts.  alcohol.    (Wittstein.) 
Sol.  in  wood-spirit.    (Playfair.) 
Abundantly  sol.  in  amyl  (Pelletan),  and 
hexyl  alcohol  (Bouis). 
loduxe  is  sol.  in  20  pts.  alcohol,  110  pts.  oil, 
7000  pts.  H*Q,  100  pts.  glycerine.    (Cap  and 
Garot,  J,  Pharm.  (3)  26.  80.) 

Solubility  of  I2  in  C2H8OH4-Aq  at  room 
temperature  (14.5°—  15.1°). 

Molecules  of 
CsHsOH  in  100 
molecules 
CaHJJH-fHaO 

Molecules  of  H:>0 
in  100  molecules 
C-HoOHH-HaO 

Normality  of  the 
iodine  solution 

0  0 
0  03 
0  06 
1  12 
1  83 
9  40 
13  48 
23  SO 
50  80 
100 

100 
99  7(?) 
99  4f?) 
98  88 
98  27(?) 
90  60 
86  52 
76.20 
49.20 
0 

0  0022 
0.0024 
0  0024 
0  0023 
0  0025 
0  0059 
0  0111 
0  0617 
0  4326 
1  590 

(McLauchlan,  Z.  phys.  Ch.  1903,  44.  627.) 
Solubility  in  acetic  acid+Aq  at  25°. 

Molecules  of 
CHsCOOH  in  100 
molecules 
CH3COOH-HH20 

Molecules  of  HaO 
in  100  molecules 
CHsCOOH+HaO 

Normality  of  the 
iodine  solution 

0.0 
6  98 
16  40 
31  9C 
55  70 
100 

100 
93.02 

83  60 
68  10 
44.30 
0 

0  0022 
0.0049 
0  0112 
0.0331 
0  0882 
0.205 

Volurm*s  of  CzHsOH  m          Ccm  of  1/10-normal 
100  volumes  of  CsH&OH      iodine  m  5  cc.  of  the 
4-HzO                                 solution 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

61.7 
29  4 
16  6 
9  2 
4.45 
3.4 
1.0 
04 
0.25 
0  2 
0.0 

(McLauchlan,  Z.  phys  Ch.  1903,  44.  627.) 

Very  sol.  in  ether,  chloroform,  and  bromo- 
form. 
Solubility  in  ether. 
100  g.  of  the  sat.  solution  contain  at: 
—83°        —90°        —108° 
15.39        1458        15.09g.  I2. 
(Arctowski,  Z.  anorg.  1896,  11.  276.) 

About  as  sol.  in  all  fatty  oils  a«  in  CHC13, 
etc.    (Gruel,  Axch.  Pharm.  223.  431.) 

(Bruner,  Z.  phys.  Ch. 

1898,  26*  150.) 

IODINE 


Sol  in  56.6  pts  chloroform  at  10°.    (Dun-! 
can,  Pharm.  J.  Trans.  51.  544  ) 
Solubility  in  CHC13. 
100  g  of  the  sat.  solution  contain  at* 
—49°    —55  5°   —60°    —69  5°   —73  5° 
0  188     0  144     0  129     0  089     0  OSO  g  I2  ' 
(Arctowski,  Z  anorg.  1896,  11.  276.)         ! 

Very  sol.  in  methvlene  iodide      (Retgers, 
Z.  anorg.  3.  343  ) 

Solubility  of  I2  in  CtH6+CHCl3  at  room 
temperature  (  14.5°—  15.1°)                 { 

Solubility  of  I2  in  CSa-f-CCl*  at  room 
temperature  (  14  5°  —  15.1°;. 

Volurcw'sof  CV*j  m  KM»     ;  Cfin  ot  1  10-nornri  I  iodine 
\oluiii*'-  ot  f'Sj-*-Cr*l,           in  «>  c  c.  of  the*  "-olutmn 

100                             69  1 
90                             56  9 
SO                             48  6 
70                             40  7 
60                             33  0 
50                             26  9 
40               ,              21.8 
30               '               17.7 
20                              13.25 
10               i               10  2 
0               >                81 

Volumes  of  CeHc  in  100 
volumes  of  CbH6+CHCl3 

Ccm  of  1  ''l  0-normal  iodine 
in  5  cc  ot  the  solution 

100 
90 

80 
70 
60 
50 
40 
30 
20 
10 
0 

41  05                ! 
3*.  ? 
34  6 
30  5 
27  4 
24  4 
21  0 
19  2 
17  8 
16  0 
14  3 

(  Bruner.) 

Solubility  of  I2  in  C2H5OH-f  CHC13  at  room 
temperature  (14.5°—  15.1°). 

irnvT^nViTHOT?    !Ccm  of  1/10-normal  iodine 
100  volume^  CM  ,OH  -      m  -  cc  of  thf>  solutlon 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

61.7 
37.1 
34.2 
30.7 
27.9 
26.1 
24.6 
22.7 
19.9 
17.1 
14.25 

(Bruner,  Z.  phys.  Ch  1898,  26.  147J 

Solubility  of  I2  in  CS2-J-CHC13  at  room 
temperature  (14.5°—  15  1°) 

Volumes  of  CSa  in  100 
volumes  of  CSa+CHCU 

Ccm.  of  1/10-normal  iodine 
m  5  cc  of  the  solution 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

69  4 
62  7 
55  9 
47  9 
42  0 
35  8 
30  4 
25  3 
20  8 
17  0 
14  3 

(Bruner.) 

Solubility  of  I2  in  CsHTOH-f-CHCl,  at  room 
temperature  (14.5°—  15.1°). 

Volumes  of  CuIfrOH  in 
100  volumes  of  CsIfcOH 
+CHCI3 

Ccm  of  1/10-normal  iodine 
in  5  cc  of  the  solution 

(Bruner.) 

Solubility  of  I2  in  C6H6+CC14  at  room 
temperature  (14.5°—  15.1°). 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

58.8 
51.9 
44.2 
35.4 
31.8 
30.8 
27.9 
25.3 
21.8 
17.8 
14.25 

Volumes  of  CeHc  in  100 
volumes  of  CeHe+CCU 

Ccm.  of  1/10-normal  iodine 
m  5  cc   of  the  solution 

100 

90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

41.05 
37  2 
33  6 
29.6 
26  1 
22  4 
19.25 
16  1 
13  4 
10.75 
8  1 

(Bruner.) 

Sol.  in  acetone.    (Naumann,  B.  1904,  37» 
4328);  (Eidmann,  C.  C.  1999,  II.  1014.) 
Sol.  in  methyl  acetate  (Naumann,  B.  1909, 
42.   3790);   ethyl  acetate.     (Naumann,   B. 
1904,  37,  3601  ) 
Sol.  in  ally!  mustard  oil,  phenyl  mustard 

(Bruner.) 

oil,  p!i(»iib\  1  iNipyiinut*',  pvriiim**.  uud  alcohol. 
(Matho\\s, ,J.  phys.  Ohfm.  1905,  9.  <UO  ) 

Solubility  of  I2  in  glycerin^-*- Aq  at  235. 
G~g.  £lyc<;nnp  in  100  g.  glyoerme-j-Aq. 
Ia-g.  12  in  100  ce  of  the  Dilution 


0 

o  (MH 

0  (WTO 

7  15 

0  (1342 

1  010S 

20  44 

0.04S2 

1  0471 

31  55 

!   0.0021   , 

1  0750 

40  95 

0.0X73 

1  0005 

4S  7 

1   0.135    I 

1  1207 

G9  2 

*   0  278 

1  1705 

100 

1   1  223 

1  2040 

(Herz  and  Knodi,  Z   anorg.  1905,  45.  209  ) 

1  1  X-XH4CaH»0,+Aq  dissolves  0.440 
g.  Is  at  25°. 

1  1.  0.7  X-XH4)aC/)4-t-Aq  dissolves  0  9SO 
g.  I2  at  25°. 

(McLauehlan,  Z.  phys.  Ch  1903,  44.  617.) 

Very  sol.  in  bcnzonitrile.  (Xaumann.  B. 
1914,  47.  1309.) 

Solubility  in  QSa  at  t°. 


When  an  aqueous  solution  of  I  is  shaken 
with  CS2t  400  pts.  go  into  solution  in  CS2  for  1 
i  pt.  remaining  in  H20.    (Berthelot  and  Jung- 
j  ilcisch,  C.  II.  69.  338.) 

Abundantly  sol.   in   methane.     (Villard, 
I  A.  oh.  1S97,  (7)  10.  387.) 
i     Easily  sol.  in  hot,  less  in  cold  naphtha. 
1  .Pellc'tier  and  Walker.) 
|     Sol.  in  about  8  pts.  hot  petroleum  from 
j  Amiano     ( de  Saussure ) 

SI.  sol.  in  cold,  more  readily  in  hot  ben- 
zene. 'Mansfield.)  Easily  sol.  in  benzene. 
(Moride,  A.  ch.  (3)  39.  452.) 

Solubility  in  benzene. 

100  g.  of  the  sat.  solution  contain  at: 
47°         66°      10  5°      13  7°      16.3° 
S  OS        8.63     9  60       10  44     11.23  g.  I*. 
(Arctowski,  Z.  anorg.  1896, 11. 276.) 

1 1.  benzene  sat.  with  iodine  at  25°  contains 
139  g.  iodine.  Abegg,  Z.  anorg.  1906,  60. 
409.) 

1  1  nitrobenzene  dissolves  50.62  g.  I2  at 
16-17°.  (Dawson  and  Gawler,  Chem.  Soc. 
1902,  81.  524.) 


t& 

Gruuib  loilino  m  1UO  g   of  bat 

room  temp. 

solution 

G  per  1 

0  32 

Salt 

—  100 

—  95 

0  37                   i 

Salt 

la 

—  90 
—  85 
.       —  80 

0  41 
0  46 
0.51 

KI 

u 

12  35 
45  56 

112  7 
295  7 

—  75 

0  55 

155  2 

943  6 

95 

3J.7 

Nal 

13  55 

125 

•HlU 

—  9H 

TCI 
41  J. 

f" 

57.7 

393 

—  .  gu 
,  1  * 

1-4: 
4  ^9 

(i. 

109.1 

738 

~~    JLv 

10 

" 

228. 

1251 

x  v 

—    5 

ft  fe 

Rbl 

85.4 

421 

V 

T  QO 

u 

217  5 

1060 

4-     5 

/      Ot7 

991 

Lil 

84  1 

642 

V        O 

10 

&L 

Csl 

48  2 

213 

15 
20 

12  .*35 

14.  fi9 

NH4I 

223.  . 

6,9.5 

858 
482 

25 

JLrx.  U*ii 

16  Q9 

u 

94  3 

669 

30 
36 

J~\J  .  JJ—  ' 

19.26 
22.67 

SrI2 
BaI2 

106  5 

42  2 

599 
237 

40 

42 

25^22 
26.75 

« 

Aniline  hydriodide 
Dimethyl  aniline  hydriodide 

158  5 
164 
160 

809 
721 
626 

(Arctowski,  Z.  anorg.  1894,  6,  404.) 

Tetramethylammonium 
iodide 

49  3 

266 

1  1.  CSi  dissolves  230  g.  I2  at  25°. 

tt 

51.4 

280 

1  1.  CHBr,  dissolves  189.55  g.  I2  at  25°. 
1  1.  CC14  dissolves  30.33  g.  I,  at  25°. 
(Jakowkin,  Z.  phys.  Ch.  1895,  18.  590.) 

(Dawson  and  Goodson,  Chem.  Soc  1904,  86. 
796.) 

Solubility  in  CSs. 

100  g.  of  the  sat.  solution  contain  at: 
-30°        --87°        —02.5°        —94° 
0.609        0,440        0.391  0.378g.  I2. 

(Arctowski,  Z.  waorg.  1896, 11. 274,) 


Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

Easily  sol.  in  oil  of 'turpentine,  but  an  explo- 
sion soon  occurs.  (Walker.) 

Sol.  in  oil  of  mandarin.    (Luca.) 


IODIXK 


415 


Sol.  in  oil  of  arnica  root     ( Zeller  ) 

Very  sol.  in  CS2,  hgnone,  furfurol,  glycerine, 
aldehyde,  chloral,  warm  retmole,  toluene,  sali- 
cylic acid,  methyl  nitrate,  methyl  salicylate, 
mercaptan,  amyl  carbamate,  ethyl  sulphyd- 
rate,  allyl  iodide,  ethyl  disulphocarbonate, 
carbon  chloride,  SCI*,  ICls,  HsSs,  chloro- 
chromic  acid,  amyl  valerianate,  valcrianic 
acid,  warm  butyric  acid,  creosote,  aniline, 
quinoline,  methylsalicyhc  acid.  Quickly  sol. 
in  oil  of  dill,  peppermint,  sassafras,  and  tansy. 
Slowly  sol.  m  oil  of  cloves,  cinnamon,  cajeput, 
and  rue  Other  essential  oils  decompose  it. 
(Various  authorities ) 

Sol.  in  potassium  croconate + Aq    ( Gmelin.) 

Sol  in  potassium  antimony  tartrate +Aq. 
176  pts.  H20+6  pts  potassium  antimony 
tartrate  dissolve  2.75  pts.  I;  378  pts.  HaO 
+6  pts.  potassium  antimony  tartrate  dissolve 
4.12  pts.  I. 

More  sol.  in  tannic  acid  than  in  HaO.  1  pt. 
I  is  sol.  in  450  pts.  H2O  with  3.3  pts.  tannic 
acid  at  12°;  1  pt.  I  is  sol.  in  240  pts.  H2O  with 
0.015  pt.  tannic  acid  at  about  30°.  (Koiler, 
Zeit.  Ch.  1866.  380.) 

200  g.  H20  containing  0.3  g.  tannic  acid 
dissolve  1.0  g.  I.  (Hager,  Comm.  1883.) 

Sol.  in  considerable  quantity,  especially  on 
warming,  in  resorcin,  orcin,  or  phloroglu- 
cin+Aq,  without  coloration  or  formation  of 
EI-{-Aq.  These  solutions  withdraw  I  from 
CS2  solution,  and  do  not  give  it  up^on  boiling, 
but  on  evaporation  in  vacuo  the  I  is  sublimed 
in  a  pure  state.  (Hlasiwetz,  Z.  anal.  6.  447.) 


Partition  coefficient  for  iodine  between  CC1< 

and  Aq  at  25°C\ 

A  =  concentration  of  the  water  layer. 
C  -  concentration  of  the  CC14  layer. 


A                             C               ,         h-C/A 

0  2913       1       25  Gl         |       87  91 
0  1934       !       16.54         '       85.51 
0  1276       '       10  88         I       85  30 
0.0818        •       C.9G6          '        85  13 
0.0516        |       4  412          ]        85.77 

ttakowkin,  Z.  phys.  Ch.  1895,  18.  586-588.) 

G.  ulcohnl  m  ICO  ce  of 
mnture 

C  an    alcohol  v,  ,nn 

CC>2         A  1U 

30.5 
26.7 
22.9 
19  1 
16.3 
11  4 
7  6 

1.29 
0  76 
0  49 
0  34 
0.28 
0  23 
0  20 

Partition  coefficient  for  iodine  between  CHBr 3 

and  Aq  at  25°C. 

A —  concentration  of  the  water  layer. 
•     C  »  concentration  of  the  CHBr8  layer. 


(Osaka,  Chem.  Soc.  1905,  88.  (2;  811.) 


Division  of  iodine  between  CSs  and 


A  =  concentration  of  I  in  HaO  layer. 
C-  concentration  of  I  in  CS2  layer. 


Partition  coefficient  for  iodine  between  CS2 
and  Aq  at  25°C. 
A  =  concentration  of  the  water  layer. 
C~  concentration  of  the  carbon  bisulphide 
layer. 

NaaSOi+Aq 

A 

c 

1-N 

Vr-N 
Vr-N 
Vr-N 

0  1518 
0.1809 
0.2022 
0.2138 

142.4 
141.7 
143.6 
142.4 

A 

C 

h=C/A 

Division  of  iodine  between  €82  and  NaNOj 

+Aq. 

0  2571 
0  2195 
0  1947 
0.1743 
0.1605 
0  1229 
0.1104 
0.0939 
0.0518 

167  6 
140.2 
122  0 
108.3 
98.27 
73  23 
65.81 
55  29 
30  36 

651.8 
638.7 
626  4 
620.0 
612.2 
595  8 
596.0 
590.5 
586.2 

NaNO*+Aq 

A 

C 

1-N 
Vr-N 
Vr-N 

0.1923 
0.2090 
0.2164 

142.4 
143.7 
143  5 

^  (Jakowkin,  2.  phys.  Ch.  1896,  20.  25.) 

Partition  between  CEC1«  and  glycerine. 
C«millimols  iodine  in  10  g.  CHCls  layer. 
W«millimols  iodine  in  10  g.  glycerine 
layer. 


A 

C 

g«C/A 

C 

w 

c/w 

0.2736 
0.1752 
0.1084 
0.0757 
0.0517 

144.36 
85.11 
49.93 
32.65 
22.19 

527.6 
485  7 
460.5 
431.7 
429.3 

0.564 
0,919 
0.151 

0.244 
0.397 
0.500 

2  31 
2.32 
2.30 

(Herz,  Z.  Elektrochem,  1910,  16.S70.; 
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Partition  of  Ia  between  CHC13  and  other 
solvents. 

C  =  millirnols  iodine  in  10  com.  of  the  CHCI3 
layer. 

\V = millimols  iodine  in  10  com  of  the  other 
laver. 


Distribution  of  !«•  between,  glycerine  and  CCU 
att°. 

M!  =  concentration  of  I2  in  CCU  layer  ex- 
pressed in  g.-mol.  per  1. 

M2 = concentration  of  I2  in  glycerine  layer 
expressed  in  g.-mol.  per  1. 


( )th«»r  Snl\  cnt 


w 


c'\v 


Mi 


Water 


:0  3380  M25134  0 
!l  540  0  0120' 129  0 
2  3180  0184!  126  3 


3  207 
3  439 

0  0242132  8 
0  0259;  132  8 

75^  by  vol.  H20-f- 
255  r>  by  vol.  glycerine 

1.217 
1  S93 
2  434 
3  219 

0  0183 
0  0290 
0  0307 
0  (MS3 

66  32 
65  33 
66  31 
66  65 

W/cby  vol.  H2O4- 
50  c,c  by  vol.  glycerine 

1  217 
1  835 
2.376 
3  294 

0  0405 
0  0609 
0.0782 
0  1020 

30  0 
30  1 
30  4 
32.2 

25  <%  by  vol.  H20  + 
75^  by  vol.  glycerine 

1.1S8 
1.806 
2  656 
2.859 
3.400 

O.IK) 
0  173 
0  249 
0  265 
0  312 

10  25 
10  45 
10.66 
10  80 
10  93 

(Hera,  Z.  Hektrochem.  1910, 16.  870.) 

Distribution  of  I2  between  benzene  and 
glycerine  at  t°. 

MI  =•  concentration  of  I2  in  benzene  layer 
expressed  in  g.-mol.  per  1. 

M2 = concentration  of  I2  in  glycerine  layer 
expressed  in  g.-mol.  per  1. 


25° 


40° 


50° 


0.00757 
0  01610 
0.02719 
0.04024 
0  06255 
0.07923 
0.10243 
0  12201 
0.13342 
0  16734 


0.008545 

0.01544 

0.04432 

0.095004 

0.13271 

0.18508 


0.00865 

0.01523 

0.02683 

0.04413 

0.0620 

0.07832 

0.10153 

0.12166 

0.13199 

0.18438 


0  001604 
0  002664 
0.004115 
0.005794 
0  00834 
0  01033 
0  01324 
0.01559 
0  01668 
0  02081 


0.00181 
0  002593 
0  006242 
0.012013 
0.01632 
0.02193 


0.00184 

0.00253 

000390 

0.00576 

0.00744 

0.00942 

0.01214 

0.0145 

0.01560 

0.02122 


25° 


(Landau,  Z.  phys.  Oh.  1910,  73. 202.) 


0  002230 
0.0024113 
0  0048227 
0  010452 
0  038973 
0  04598 
0  05820 


0  0014386 
0.0014595 
0  0027014 
0.005581 
0  019959 
0  023948 
0.030097 


40° 


0  00227 
0.00239 
0  00461 
0.01092 
0  02540 
0.04091 
0.06074 


0  00127 
0  00138 
0.00272 
0.00482 
0.01116 
0  01749 
0  02701 


50° 


0.00257 
0.00500 
0  01363 
0.02549 
0.04167 
0,06309 


0.00118 
0.00225 
0  00596 
0.01050 
0  01693 
0,02502 


(Landau,  Z.  phys.  Ch.  1910,  73.  203.) 

Distribution  of  1%  between  ether  and  ethylene 
glycol  at  t°. 

Mi=  concentration  of  la  in  ether  layer, 
expressed  in  g.-mol.  per  1. 

M2  =  concentration  of  la  in  C2H602  layer, 
expressed  in  g.-mol.  per  1. 


25° 


Mi 


0  00843 
0.03082 
0.06551 
0  08105 
0.12528 
0  31511 


0  00870 
0  01677 
0  02710 
0.03046 
0.06385 
0  11951 
0.30820 


0.00571 
0.01713 
0.03736 
0.04605 
0.07148 
0.17524 


0.00571 
0  01001 
0  01586 
0.01713 
0  03594 
0.06725 
0.17524 


(Landau,  Z.  phys.  Ch.  1910,  73.  205.) 


Iodine  wowobromide,  IBr. 

Slowly  sol.  in  H20  with  slight  decomp. 
Sol.  in  CHCU,  CS2,  ether,  and  alcohol. 

+5HaO.  (L5mg,  Pogg.  14.  485.)  Does 
not  exist.  (Bornemann,  A.  189.  183.) 
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Iodine  /j^/abromide,  IBr5f?;. 

Sol  in  H2O  with  separation  of  iodine. 
(Lowig,  Pogg.  14.  485.) 

Iodine  monochloride,  IC1. 

Decomp.  by  H20;  sol.  without  decomp.  in 
alcohol,  ether,  and  HCl+Aq. 

Sol.  in  CS2. 

Iodine  hydrogen  chloride,  IC1,  HC1. 

Unstable.  Sol.  in  ether.  (Schutzenberger. 
C.  R.  84.  389.) 

Iodine  bichloride,  IC13. 

Deliquescent.  With  H2O,  a  part  is  dissolved 
without  decomp.,  and  the  rest  is  decomp. 
The  aqueous  solution  contains  more  un- 
changed Ids,  the  more  cone,  it  is.  (Serullas.) 
Precipitated  from  aqueous  solution  by  H2S04, 
Sol.  in  HCl+Aq.  Sol.  in  warm  cone.  HoSO* 
without  decomp.  Sol.  in  alcohol,  and  ben- 
zene. Decomp.  by  small  amount  of  CS2. 
(Christomanos,  B.  10.  434.)  Ether  does  not 
remove  it  from  aqueous  solution.  TSerullas.) 

Iodine  lithium  chloride,  IC13,  LiCl+4H20. 
See  Lithium  chloroiodide. 

Iodine  /nchloride  magnesium  chloride,  2ICk 
MgCl2-f5H20. 

Very  deliquescent  and  easily  decomposed. 
(Filhol,  J.  Pharm.  25.  442.) 

4-8H20.  Hydroscopic.  (Weinland,  Z. 
anorg.  1902,  30.  141.) 

Iodine  /nchloride  manganous  chloride,  2IC13, 

MnCl2+8H20. 

Hydroscopic.  (Weinland,  Z  anorg.  1902, 
30.  139.) 

Iodine    tfnchloride    nickel    chloride,    2IC13, 

NiCl2-fSH20. 

Hydroscopic.  CCl*  dissolves  out  IC13. 
(Weinland,  Z.  anorg  1902,  30.  138.) 

Iodine  wonochloride  phosphorus  pentachLor- 

ide,  IC1,  PClfi. 
Very  deliquescent;  decomp.  by  H20. 

Iodine  potassium  chloride,  IC18,  KCL 

Sol.  in  H20  with  decomp. 

Ether  dissolves  out  IC15.  (Filhol,  J.  Pharm, 
25.  433,  506.) 

See  Potassium  chloroiodide. 

Iodine  sodium  chloride,  IC18,  NaCl+2E2O. 
See  Sodium  chloroiodide. 

Iodine  bichloride  strontium  chloride,  2IC1*, 

SrCl2+8H20. 

Hydroscopic.  (Weinland,  Z.  anorg.  1902, 
30.  142.) 


Iodine  tn  chloride  sulphur  fc/rachloride,  IC13, 

SC14. 

Very  deliquescent  in  air;  decomp.  by  H2O. 
Decomp  with  formation  of  clear  solution  by 
:  dil.  HX08+Aq.    ( Weber,  Pogg.  128.  459.) 
1     SC12,  2IC13.    Maillard,  J.  B.  1860.  95.) 
Correct  formula  is  as  above     I  Weber,  Z.  c.) 
3IC13,  SC14.    Sol  in  SO8Cla,  SOClj,  POC13, 
warm  SClo,  petroleum  ether,  ligroin,  CHClj, 
CC14,  CS2  and  abs.  ether.    (Ruff,  B.  1904,  37. 
4519.) 

Iodine  /nchloride  zinc  chloride,  2IC13,  ZnCl2+ 

8H20. 

Unstable.  Hydroscopic.  (Weinland,  Z. 
anorg  1902,  30.  140  ) 

Iodine  pentafluoride,  IF5. 

Fumes  in  air:  decomp.  with  H2O.  (Gore, 
C.  X.  24.  291.) 

Decomp.  by  H20  into  iodic  acid  and  HF. 
Decomp.  by  solutions  of  the  alkab'es.  (Mois- 
san,  C.  R,  1902, 135.  564.) 

Iodine  fnoxide,  I203. 

Decomp.  by  H20.  fOgier,  C.  R.  85.  957; 
86.  722.) 

Probably  admixture. 

Iodine  te/roxide,  I204(?). 

Insol.  in  cold,  decomp.  by  hot  H20;  insol. 
in  alcohol.  Decomp.  by  ffi\03-hAq.  Sol.  in 
H2SO<.  (Millon,  J.  pr.  34.  319,  337.) 

Iodine  pentoxide,  I20fi. 

Very  sol.  in  H20,  and  in  dil.  alcohol 
Insol.  in  absolute  alcohol,  ether,  CS2,  chloro- 
form, and  hydrocarbons^ 

Forms  hydrates,  iodic  acid  HIOs,  and 
3I2Os,  H20;  insol.  in  ordinary  alcohol. 

For  sp.  gr.  of  aqueous  solution,  see  todic 
acid. 

Iodine  oxides,  I10019,  IaOi3. 

The  compounds,  IioOi9  (Millon,  J.  pr.  34. 
336),  and  I30i3  fKammerer,  J.  pr.  83.  81), 
are  probably  mixtures. 

Millon's  oxides  are  impure  I204.  (Kap- 
peler,  B.  1911,  44.  3496.) 

Iodine  sulphur  oxide,  5l2Ofi,  S03. 
Decomp.  by  H2O.    (Kammerer.) 
I20fi,  3SO«.    Decomp.  by  HiO;  si-  sol.  in 

hotS04.    (Weber,  B.  20.  86.) 

=  (IO)2(S04)3.   lodyl  sulphate  (?). 

Iodine  oxyfluoride,  IOF«-f  5H«0. 

Fumes  in  the  air.  (Weinland,  Z.  anorg. 
1908,  60. 163.) 


Iodine  sulphide, 

Sol.  in  CS2.    (Linebaxger,  Am.  Ch.  J.  1895, 
17.  57.) 
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Iodine  sulphoxide,  I2SO3  ?)• 
Deeump.  by  H2O.    i  Schultz-Sellack.) 
I2'«O3)2'?).    Decump.  by  HsO.    (Weber,  J. 

pr.  (2)26.224.) 

I*(803y*).    As  above.    iWebw.j 
See  ako  lodosulphuric  anhydride. 

lodiridic  acid. 

Ammonium  iodiridate,  (N 

Very  easily  sol.  in  cold  HaO,  decomp.  on 
warming.  Insol.  in  alcohol.  (Oppler,  J.  B. 
1857.  203.) 

Potassium  iodiridate,  K2Irls. 
Very  easily  sol.  in  H20.    Insol,  in  alcohol. 


Sodium  iodiridate, 

Insol.  in  cold,  si.  sol.  in  hot  H20.    Easily 
sol.  in  acids.    (Oppler.) 

lodiridous  acid. 


Ammonium  iodiridite,  ( 

Very  sol.  in  HS0,  but  decomp.  on  warming. 
(OpplerO 


Potassium  iodiridite,  K 

Insol.  in  HsO,  or  alcoltoL    Slowly  sol  in 
acids;  easily  in  warm  alkalies  -f-Aq. 

Silver  iodiridite,  AgJr2Ii2. 
Ppt. 

IcdochloroplatindliazDine  chloride, 


SI.  sol.  in  H20. 
lodochromic  acid. 

Potassium  iodochromate,  KCrOJ. 

Decomp.  by  boiling  HS0.    (Guyot,  C.  E. 
73.  46.) 

See  also  Chromoiodic  acid. 

lodomolybdic  acid. 
See  Molybdoiodic  acid. 

lodonitratoplatinwonodiamine  bromide, 
I    p  (NH,),Brm 
NO,PtNH»Br    (?)* 
Very  si.  sol.  in  H*0.    (Cleve.) 

lodonitritopktindtamine  nitrate, 

I(N02)Pt(NA),(NO,)». 
<iuite  easily  sol  in  hot  HA    (Cleve.) 

lodopalladous  acid. 

Potassium,  iodopalladite. 
Deliquescent.   (Lassaigne.) 


lodophosphoric  acid. 
See  Phosphoiodic  acid. 

lodoplatinamine  iodide,  I2Pt(NH3l)2. 

Sol.  in  H20,  especially  easily  if  boiling. 
(Cleve.) 

lodoplatindiainine  iodide,  I2Pt(N2H8l)2 
Sol.  in  H20,  especially  when  hot.    (Cleve.) 

mercuric  iodide,  I2Pt(N2H6I)2,  2HgI2. 

Extremely  difficultly  sol.  in  cold  H20; 
partly  decomp.  by  boifing  (Jorgensen,  Gm. 
K.  3.  1214 ) 

nitrate,  I2Pt(N2H6N03)2. 

More  sol.  in  hot  than  cold  H2O.   % 

sulphate,  I2Pt(N2H6)2S04. 

Very  si.  sol.  in  H20.  (JSrgensen,  J.  pr.  (2) 
15.  429.) 

lodoplatmse/nWiamine  iodide, 

I8Pt(NH3)2I(?). 

SI.  sol.  in  H2O.  (Jorgensen,  J.  pr.  (2)  16. 
345.) 

—  periodide,  I3Pt(NH8)2I,  I2. 
Moderately  si.  sol.  in  H20.    (Cleve.) 

lodoffiplathi amine  iodide,  I2Pt2(N2H6)2I4. 
Insol.  in  H20. 

lodotfiplatin&'amine  anhydroiodide, 
Insol.  in  NH4OEH-Aq. 


—  anhydronitrate, 

Easily  sol.  in  warm  H2S03-hAq.    (Cleve.) 


•  iodide, 


Ppt. 


•  nitrate,  I2Pt2(N2H6)4(N03)4+4H20. 


SI.  sol.  in  cold,  moderately  sol.  in  hot  H2O, 
(Cleve.) 

phosphate,  I2Pt2(N2Hfl)4[O3P(OH)]2. 

Nearly  insol.  in  H20. 

sulphate,  I2Pt2(N2H6)4(SO4)2. 

Nearly  insol.  in  HaO. 

—  platocftamine  sulphate, 


Very  si.  sol.  in  HjO.  (Carlgren  Sv.  V.  A.  F. 
47.  306.) 

lodoplatiaic  acid,  H2PtI«+9H,O. 

Deligufiscent.  Easily  sol.  in  H/>,  w#h  de- 
comp. into  PtI4  and  HI  on  8tandiagj«r 'warm- 
ing, (T«psog.) 


IODOSELEXATE,  P<  )TASSI('M 
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Ammonium  iodoplatinate,  f  NH i ) 2PtIc . 

Easily  sol.  in  H2O.    tTopsoe  ) 

NHJ,   PtI4.     SI.  sol    m  H2O;  insol.   in, 
alcohol.    (Lassaigne,  A.  ch.  i2)  51.  12S.) 

Barium  iodoplatinate,  BaPtlg. 

Deliquescent,   but  less   so  than   Na2PtIc 
which  it  otherwise  resembles.    (Lassaigne.) 

Calcium  iodoplatinate,  CaPtLj-f  12H20.  . 

Not  so  deliquescent  as  Na  salt. 

Cobalt  iodoplatinate,  CoPtI6-h9H20. 
Very  deliquescent.  ' 

Lead  te/raiodoplatinate,  [PtI4(OH)2]Pb,          ! 

Pb(OH)2.  »' 

Ppt.    (Belluci,  C.  C.  1902, 1.  625  )  j 

Magnesium  iodoplatinate,  MgPtI6-{-9H20.      I 
Sol.  in  H2O.  i 

Manganese  iodoplatinate,  MnPtI6-f  9H20. 
Very  deliquescent. 

Mercuric  ^miodoplatinate,  [PtI4(OH)2]Hg. 
Ppt.    (BeUuci,  C.  C.  1902, 1.  625.) 

Nickel  iodoplatinate,  NiPtI8+9H20. 
Very  deliquescent. 

Potassium  iodoplatinate,  K2PtI6. 

Easily  sol.  in  H20.  Insol.  in  alcohol.  Not 
attacked  by  cold  cone.  H2SO4. 

Silver  tefroiodoplatinate,  Pt[I4(OH)2]Ag2. 
Ppt.    (Belluci,  C.  C.  1902,  L  625.) 

Sodium  iodoplatinate,  Na^Ptlo-f  6H2O. 

Not  deliquescent,  but  easily  sol.  in  H20 
and  alcohol.  (Vauquelin.)  Deliquescent. 
(Lassaigne.) 

Thaffiumfc^aiodoplatinate,  [PtI4(OH)2]Tl2, 
Ppt.    (BeUuci,  C.  C.  1902, 1.  625.) 

Zinc  iodoplatinate,  ZnPtI6+9H20. 
Easily  sol.  in  H2O. 

lodoplatinocyanliydric  acid,  H2Pt(CN)j2. 
See  Periodoplatkiocyanhydric  acid. 

Silver  iodoplatinocyanide,  Ag2(PtI2(CN4)2. 
Ppt.    (Miolati,  Gazz.  ch.  it.  1900,  30.  588.) 


lodopurpureochroraium  chloride, 


Quite  sol.  in  H2O.     (Jorgensen,  J.  pr.  (2> 
25.  S3.; 


chloroplatinate, 
Precipitate.    f  Jorgensen,  /.  c.) 


iodide,  ICn  N 


:     Difficultly  sol   m  H20.    Insol   in  HI,  or 
'  KI-j-Aq;  insol.  in  alcohol.    {Jorgensen,  1.  c  ) 

, nitrate,  ICr(XH3)fl(X03;2. 

i     Much  less  sol.  in  H20  than  the  chloride. 
'  C  Jorgensen,  1.  c.; 


lodopurpureocobaltic  iodide, 

(Claudet.; 

Does  not  exist.  ( Jorgensen,  J.  pr.  (2)  25. 
94.) 

lodopurpureorhodium  chloride, 

IRh'NH3)5Cl2. 

Relatively  easily  sol.  in  H20;  insol.  in  HC1 
+Aq  and  alcohol.  Insol.  in  KI-hAq.  (Jor- 
gensen, J.  pr.  (2)  27.  433.) 

—  fluosilicate,  IRh(NH8)6SiF6. 
Nearly  insol.  in  cold  HaO. 

iodoplatinate,  IRh(NH8)5PtI6. 

Ppt. 

-  iodide,  IRh(NH8)6I2. 


Strontium  i 

SrPt( 
(Hoist.) 


platinocvanide, 


Very  sL  sol.  in  cold  H20;  more  sol.  in  hot 
H4O:  insol.  in  dU.  HI-fAq,  and  alcohol. 
(Jergensen,  J.  pr.  (2)  27.  433.) 

—  nitrate,  IRh(NH5)5(NOj)2. 
SI.  sol.  in  H20,  more  easily  sol.  in  hot  H20; 
insol.  in  dil.  HNOs-f-Aq,  and  alcohol. 

sulphate,  IRh(NH3)6SO<7  and  -f  3H2O. 

SI.  sol.  in  even  hot  H20.    (Jorgensen.) 

lodoselenic  acid. 

Ammonium  iodoseienate,  2(NH4)aO,  IjOs 
2SeOa+H20. 

Decomp.  by  HjO.  (Weinland,  B.  1903,  36. 
1400.) 

2(NH4)*0,  SlaOs,  2SeO«+5HjO.  Sol  in 
HSO  with  decomp.(r).  (Weioland.) 

Potassium  iodoseienate,  2K*0, 12O^  2SeO3-f 

HaO. 

Decomp.  by  H20.    (Weinland.) 
2K2O,  3I2O5j  2SeO»+5H20.    Sol.  i 

with  decomp.(?)    (Weinlaud.) 


K  >D<  >SKLEXATK,  RUBIDIUM! 


Rubidium  iodoselenate, 

T  "»HL<  >. 
Sol.  in  H,<>.    f  \\VinIand.j 


lodostannous  acid. 

Data  Concerning  solubility  of  Snls  in  Hl-f 
Aq  indicate  formation  of*  this  compound. 
(VouiiK,  ,1.  Am.  Cliem.  Soe.  1S07,  19.  853  ) 


lodosulphobismuthous  acid. 

Cuprous  iodosulphobismuthite,  2Cu2S,  Bi2S3, 


Deeomp  by  H20  at  ord.  temp.  Decomp. 
bv  mineral  acids  with  evolution  of  H2S 
(Ihicatte,  C.  li.  1002,  134.  1213.) 

Lead  iodosulphobismuthite,  PbS,  Bi2S3,  2Bi8I. 
Insol.  in  H2O.    Partially  decomp.  by  boil- 
ing Hap    Dccomp.  by  dil.  mineral  acids  with 
evolution  of  H»S,    tlJucatte.) 

lodosulphuric  acid. 


Ammonium  iodosulphate, 

Very  sol.  in  HaO.  (Zinno,  X.  Rep.  Pharm. 
20.  449.) 

Mercuric  iodosulphate,  Hg2(S04;l2. 
Set1  Mercuric  sulphate  iodide. 

Potassium  iodosulphate,  K2SO5I2(?). 

Sol.  in  7.14  pts.  H20  at  15°.  (Zinno,  N 
Rep.  Pharm.  20,  449.) 

Sodium  iodosulphate,  Xa2SOsI->4-10H2O. 

Sol.  in  3.64  pts.  H2O  at  15°  and  in  dil. 
alcohol.  (Zinno,  N.  Rep.  Pharm.  20.  449.) 

Does  not  exist.  (Michaehs  and  Koethe.  B. 
6.  999.) 

lodosulphuric  anhydride,  IS03. 

Decomp.  very  violently  by  H20.  (Weber, 
J.  pr.  (2)  25,  224.) 

Diiodosulphuric  anhydride,  I2S03. 

Decomp.  with  H2O,  but  not  so  violently  as 
ISO,.  (Weber,  J.  pr.  (2)  25.  224  ) 

lodo^nsulphuric  anhydride,  I(SO*)j. 

Decomp.  by  H20.  (Weber,  J.  pr.  (2)  25. 
224.) 

lodotelluric  acid. 


Ammonium   iodoteUurate, 
2TeO,-f-6HsO. 


Ij06, 


Sol.  in  HiO.    (Weinland,  Z.  anorg.  1901, 


28.  d£  J 

(NH4)»O. 


2TeO8+8H»0.     Sol.   in 


HtO.    (Welnland,  B.  1900,  33,  1017.) 


Caesium  iodoteUurate,  Cs2TeI4. 

Insol.  m  Csl,  or  HI+Aq.  Decomp.  slowly 
bv  cold,  rapidly  by  hot  H20.  (Wheeler,  Sill. 
Am.  J.  145.  267.) 

Potassium  iodoteUurate,  K2TeI6+2H2O. 

81  efflorescent.  Somewhat  sol.  in  KI+Aq, 
and  dil.  HI-f-Aq.  (  Wheeler.) 

K2O,  I20r,,  TeO,+3H.O.  Sol.  in  H2O. 
Partially  decomp.  on  recryst.  from  H2O. 
(  Weinland,  Z.  anorg.  1901,  28.  53.) 

K2O,  I2O,,  2Te03-f6H20.  Sol.  in  H20 
without  decomp.  (Weinland.) 

Rubidium  iodoteUurate,  Rb2TeIe. 

SI.  sol.  in  HI,  or  Rbl-fAq.  Decomp.  by 
H2O.  Somewhat  sol.  in  alcohol.  (Wheeler.) 

Rb2O,  T205,  2Te03+6H2O.  Sol.  in  H2O. 
(Weinland.) 

lodotetramine  chromium  iodide, 

ICrCSTBWJa+HjO. 
Sol.  inH20.    Pptd.  by  alcohol.    (Cleve.) 

lodotetramine  cobaltic  sulphate, 

ICo(NH3)4S04. 
(Vortmann  and  Blasberg,  B.  22.  2652.) 

lodotungstic  acid. 
See  Tungstoiodic  acid. 

lodous  acid,  I203. 
See  Iodine  to'oxide. 

lodovanadic  acid,  I205,  V206+5H20. 

Ver>r  easily  sol.  in  HsO. 

2V206,  3I205+18H20.  (Ditte,  C.  R.  102. 
757.) 

Ammoniuih  iodovanadate,  3(NH4)20,  2V2OS, 

5I206+20H20. 
Sol.  in  H20.    (Ditte,  C.  R.  102.  1019.) 


Iridicftamine  compounds, 
See  Chloriricfo'amine  compounds. 

Iridic  acid. 

Potassium  iridate  (?). 
Sol.  in  H20  and  HCl+Aq. 

Iridicyanhydric  acid,  H8Ir(CN)6. 

Easily  sol.  in  H20,  stiU  more  easily  in  al- 
cohol, less  in  ether.    (Martius,  A.  117.  369.) 

Barium  iridicyanide,  BasHXCNMa-flSHaO. 
Efflorescent.   Easily  sol.  in  hot  or  cold  H2O. 
Nearly  insol.  in  alcohol.    Not  decomp.  by 
acids. 
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Cupric  iridicyanide  ammonia,  CujI 
6XHj+4HaO. 

Ppt    Decomp  in  air.    (Uimbach,  Z.  anorg 
1907,  62.  413.) 


Potassium  iridicyanide, 
Easily  sol.  in  H20. 


Silver   iridicyanide    ammonia,    AgsIr'CXk, 
2XH3+3H20. 

Ppt.  Decomp  in  the  light.  (Rimbach.  Z. 
anorg  1907,  52.  414.) 

Indium,  Ir 

Insol.  in  all  acids,  including  aqua  regia, 
except  when  in  finely  divided  state,  as 
"indium  black,"  when  it  is  sol.  in  aqua  regia. 
(Glaus,  J.  pr.  42.  251  ) 

Iridium  ammonia  compounds. 
See— 
CMoriridi^'amine  comps.,  CHr(XH3)2X. 

T—  ;j~,«~,  -—;_~  T—VVTT  \  •v 


Iridium  wonocbloride,  IrCl. 

Iriteol.  in  acicK  and  bu^es.     '\Vohler,   B 
1913,  46.  ir>S4., 

Iridixun  (/zchloride,  IrClj. 

Insol.  m  aoida  and  bttsc.\s.     (\Vohler,   B. 
1913,  46.  l,3So  j 


IridoZnamine 

Iridopenfamine 

Iridofefr-amine 

Iridoaquope/tfamine 

Iridosoamine 

Iridosodiamine 


Ir(XH3)3X3. 


Ir(XH3)4X2 

Ir(XH3)5(OH2)X3 

Ir(XH3)3X2. 

Ir(XH3)4Xo. 


;  Iridium  //  ^chloride, 

Insol.  in  acidb  or  alkalies.    (Clans,  C.  C. 
1  1861,  f>90., 

Insol.  in  H-/),  acids  and  alkalies,  iLeidie, 
|C.  R.  1899,129.  1251.) 
;      +4H2O.    tfol.  inHoO.    (Clans.; 

!  Iridium  te/rachloride,  IrCl4,  or  H2IrCl«;f  ?;. 

Deliquescent,  and  easilj'  sol.  in  H2O, 
I 

Iridium  /r/chloride  with  MCI. 
j     See  Chioriridite,  M. 

I  Iridium  te/rachloride  with  MCI. 
!     See  Chloriridate,  M. 

Iridium  chloride  with  potassium  chloride  and 

sulphite. 
Sec  Chloriridosulphite,  potassium. 


Iridium  Jnbromide,  IrBr3-j-4H2O. 

Easily  sol.  in  H20.  Insol.  in  alcohol  or 
ether.  (Birnbaum.) 

Iridium  tefrabromide,  IrBr4,  or  H2IrBr6. 

Deliquescent.  Sol.  in  H2O  and  alcohol. 
(Birnbaum.) 

See  Bromiridic  acid. 

Iridium    hydrogen    sesflwibromide,     SHBr. 

IrBrs+H20  =  H3IrBr«+3H20. 
See  Bromiridous  acid. 

Iridium  sesqmbromide  with  MBr. 
See  Bromiridite,  M. 

Iridium  tefrabromide  with  MBr. 
See  Bromiridate,  M. 

Iridium  phosphorous  bromide,  IrBrs,  3PBr3. 

Partially  decomp.  by  H2O  into  a  sol.,  and 
insol.  modification.  Sol.  in  PBr3.  (Geisen- 
heimer ) 

IrBr3,  2PBr8.   Not  easily  attacked  by  H20. 

IrBr4,  2PC18. 

See  Iridium  phosphorus  chlorobromide. 

Iridium  carbide,  IrC4(?X 

(Berzelius.) 

Stable  toward  HgO,  acids,  and  alcohol, 
(Strecker,  B.  1909,  42.  1773.) 


Iridium  phosphorus  chloride, . 

Insol  in  cold  H20.  SI.  decomp.  by  hot 
H2O.  (Geisenheimer,  A.  ch.  (6)  23.  254.) 

IrPoClio.    Very  sol.  in  chloroform     I G.) 

IrP3Cli2.  Easily  sol.  in  PC13,  or  CHC15, 
also  in  CS2  with  gradual  decomp.  SI.  sol.  in 
cold  H2O  Decomp.  by  boiling  into  IrCis, 
3H3PO4.  SI  sol.  in  benzene,  ligrom  and  CC14. 
(Strecker,  B.  1909,  42.  1772.) 

-f-H20.  Insol.  in  PC13  at  100°.  Very 
slowly  sol  in  boiling  H2O.  (Geisenheimer,  A. 
ch.  (6)  23.  266.) 

IrPjCl15.  Decomp.  by  H20  into  2lrCl», 
3H3P03,  3H3PO4.  Violently  decomp.  by 
alcohol.  SI.  sol.  in  cold,  more  in  hot  POCli, 
without  decomp.  Very  sol.  in  PCU  witn 
decomp.  into  IrPsClisj  similarly  in  PBr8.  SoL 
in  AsCU  with  combination.  SoL  in  CS2  with 
decomp.  Sol.  in  SC12  with  combination. 
Easily  sol.  in  cold  CoHe  with  decomp.  InsoL 
in  CC14.  SoL  in  CHC1S  with  decomp.  (Gei- 
senheimer, A.  ch.  (6)  23.  254.) 

Iridium  phosphorus  arsenic   chloride, 
2IrPaCllfi,  5AsCl«. 

Sol.  in  H20  with  decomp.  into  correspond- 
ing acid.  (Geisenheimer,  C.  R.  110.  1336.) 

IrCl3,  2PC1,,  2AsCl8.     Very  sol.  in  H20 
with  decomp.    SoL  in  AsCl*;  insol.  in  r*™ 
( Geisenheuner . ) 


Iridium  phosphorus  sulphur  chloride, 

2PC13,  2SC12. 
Very  sol.  in  si.  amt.  HsOr  with  decomp.  into 
an  acid  analogous  to  chlorophosphoiridic  acid. 
SoL  in  SCls.    (Geisenheimer.) 
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Iridium   phosphorus    chlorobromide,    IrBr4, 

2PCC 
'  GeibenhMmc-r,  C  R.  111.  40  ) 

Iridium  rfihydroride,  IrOj,  2H/)  =  IrOiH4. 

In^ol  m  till  UNO-,  orH-J<04-fAq  Slowly 
but  minplotolv  M>1.  m  HCl-rAq  Sol.  in 
KOH,  and  XaOH-fAq.  <  Claus,  J.  pr.  39. 
104  j 

Iridium  xenq /^hydroxide,  Ir2OfiHo. 

Xot  at  tucked  by  acids,  except  slightly  by 
cone.  HCl+Aq.  iClauft,  C.  C.  1861.  090.) 

Iridium  //nodide,  IrI3. 

Very  fal.  sol.  m  cold,  somewhat  more  in  hot 
HL.0.  Insol.  in  alcohol.  (Oppler,  J.  B.  1857. 
263.) 

Iridium  /<?/raiodide,  IrI4. 

Insol  in  H20  or  acids.    'Lassaigne.) 
Sol.  in  solutions  of  iodides,    i  Opplerj 

Iridium  fniodide  with  ML 
See  lodiridite,  M. 

Iridium  Wraiodide  with  ML 
A'ee  lodiridate,  M. 

Iridium  dtoxide,  Ir02. 

Very  si.  sol.  in  acids. 

FreMy  pptd  Hoi.  in  cone.  H>SO4.  hot 
2-X  H2S04,  HN03,  HCL  Insol.  in  2-X  KOH 
and  si.  sol.  m  hot  1-X  KOH. 

Dried  in  a  desaicator.  Sol.  in  HC1.  Insol 
in  H2SO4,  HXO,  and  KOH. 

Dried  at  100°.  Sol  in  hot  cone.  HC1. 
Insol.  in  H2&04,  HXO3  and  KOH.  (Wbhler. 
2.  anorg  1908,  57.  334.) 

See  also  Iridium  <&hydro:ride. 

Iridium  Moxide,  Ir08. 
Unstable.     (Wdhler,  Z.  anorg.  1908,  57. 

Iridium  sesquioxide,  Ir203. 

Insol.  in  acids. 

Sol.  in  cone.  HjS04,  and  hot  cone.  HCL 
Forms  colloidal  solution  with  dil.  HCL  Cone. 
HNO!  converts  it  into  the  dioxide. 

Insol  in  KOH+Aq.  (WShler,  Z.  anorg. 
1908,57.3390  * 

Iridium  oxybromide,  IrjBrsOs  «2IrBr4,  IrO2. 
Not  deeornp.  by  H80.    (Geisenheimer,  A. 
ch.  (6)  23. 286.) 

Iridium  phosphide,  Ir*P. 

(Clarke  and  Joslin,  Am.  Ch.  J.  5. 231.) 

Iridium  sesquiseLeni 

Insol.  in  HNO»;  slowl 
rcaa,  (Chabrte  and  Boui 
iSTlOGO.) 


Iridium  wz0?i0sulphide,  IrS. 

Insol.  m  HN03+Aq,  and  very  si.  sol.  if 
at  all  m  aqua  regia  (Berzelius.) 

Sol  in  KsS,  and  KSH+Ao. 

-f  jrH2O.  SI.  sol.  in  H2O:  sol.  in  cold 
HXO8+Aq  Insol.  in  NH4CH-Aq  or  dH. 
acids  More  sol.  in  K2S+Aq  than  PtS2. 
(Bcrzelius  ) 

Iridium  di  sulphide,  IrS2. 
;  Xot  attacked  by  H2O,  but  decomp.  when 
I  exposed  moist  in  air.  Not  attacked  by  sat. 
iHCl-fAq  or  by  cone  HNO3+Aq,  but  is 
!  oxidised  by  fuming  HNO3-j-Aq,  and  aqua 
j  regia.  Insol.  in  NH4  sulphides,  or  polysul- 
'phides-fAq.  Slowly  sol.  in  alkali  polysul- 

phides-f-Aq.     (Antony,  Gazz.  ch.  it.  23,  1. 

190.) 


i  Iridium  ses#i«sulphide,  Ir2Ss. 

SI.  soLinH2O.   SolinHNO3;orK2S+Aq. 

IridoZn'amine  chloride,  Ir(NH3)3Cl3. 

SL  sol.  in  H20.    Not  attacked  by  boiling 
H2SO4.    (Palmaer,  B.  22.  15.) 

!  Irido^raamine  chloride,  Ir(NH3)4Cl3. 
j     Very  sol.  in  H20.    (Palmaer,  B.  22.  15.) 

'  -  cMorostilphate,pr(NH3)4Cl2]S04+ 

4H20. 
(Palmaer.) 


sol.  in  hot  aqua 
C.  B.  1903, 


ine  bromide, 
Sol.  in  352  pts.  H20  at  12.5°.    (Palmaer,  B. 
23.  3817.) 

-  bromochloride,  Ir(NH8)5ClBr2. 
Sol.  in  H2O.   (Palmaer,  B.  24.  2090.) 


-  bromonitrite,  Ir(NH8)«Br(N02)2. 


Sol.  in  17.9  pts.  H20  at  18°.    (Palmaer.) 

—  bromosulphate,  Ir(NH8)«BrS04+H2O. 
Sol.  in  H20.    (Palmaer.) 


carbonate,  (Ir(NH8)J2(CO8)s4-3H20. 


Sol.  in  H2O.    (Claus,  J,  pr.  63.  99.) 


•  tfnchloride,  Ir(NH8)6Cl8. 


Sol.  in  153.1  pts.  H2O  at  15.1°.  (Palmaer, 
B.  23.  3810.) 

Sol.  in  hot  H20  containing  HCL  (Claus,  J. 
pr.  69.  30.) 

—  chlorobromide,  Ir(NH8)5ClBr2. 
Sol.  in  213.6  pts.  H20  at  15°.    (Palmaer.) 


•  chloroiodide, 


Sol.  in  104.5  pts.  H2O  at  15d.    (Palmaer.) 


chlorooxalate, 
.  sol.  in  HiO.    (Palmaer.) 
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Iridope/Uamine  chloronitrate,  Potassium  iridonitrite  iridochloride, 

Ir(XH3)5Cl3X03>2.  KJra  XOaJia, 

Sol.  in  51.54  pts.  H20  at  15.4°.    i  Palmaer, J '     Sol.  in  ] 

chloronitrite, 

Easily  sol.  in  H20.    (Palmera.) 

chloroplatinate,  Ir(XH3)5Cl3,  PtCl4. 

Very  si.  sol.  in  H2O.    (Palmear.) 


,  Silver  iridonitrite,  AgeIra'XOs)i2. 

'     Difficultly  sol.  in  cold,  more  easily  in  hot 

iH20. 


I  Sodium  iridonitrite, 


.      .         -.         .  .          omp. 

chlorosulphate,  Ir(NH3)8ClSO4-f  2H2O.  !  b    hot  cone  H-S04  or  HC1.    (Leidie,  C.  R. 


Sol.  in  134.5  pts.  H20  at  15°.    (Palmaer.) 

hydroxide,  Ir(NH3)6(OH)3. 

Known  only  in  solution,  which  decomp.  on 
evaporation.    (Claus.) 


•  nitrate,  Ir(NE3)6(N03)s. 


Moderately  sol.  in  H20.    (Claus.) 

Sol.  in  349  pts.  H2O  at  16°.    (Palmaer.) 


•  sulphate,  [Ir(NH3)5]2(SO4)3. 


queous 
B.    24. 


Sol.inH20.    (Claus.) 

Iri do aquop examine  bromide, 

Ir(NH3)6(OH2)Br*. 
Sol.  in  4  pts.  H20.    Pptd.  from  i 
solution  by  HBr+Aq.     (Palmaer, 
2090.) 


—  chloride,  Ir(NHs)5(OH2)Cl3. 
Sol.  in  1.2  to  1.5  pts.  H20  at  ord.  temp. 
ltd.  by  HCl+Aq  from  aqueous  solution. 
(Palmaer,  B.  24.  2090.) 

nitrate,  Ir(NH«)fi(OH2)(NOs)3. 

Sol.  in  about  10  pts.  H2O  at  17°.  Pptd. 
from  aqueous  solution  by  HN08-fAq.  (Pal- 
maer.) 

Iridonitrous  acid,  HeIr2(NO2)i2, 
Easily  sol.  in  H20.    (Gibbs,  B.  4. 281.)    ' 

Ammonium  iridonitrite,  (NH4)eIr2(NO2)xj. 

Almost  insol.  in  cold  H20;  decomp.  by  hot 
H20  with  evolution  of  N2.  Decomp.  by  hot 
cone.  H2S04  or  HCL  Insol.  in  sat.  NE4C1+ 
Aq.  (Leidie",  C.  R.  1902,  134. 1583.) 

Barium  iridonitrite  iridochloride, 

BasIr2(NO3)i2,  Ba3IrjCli2. 
Sol.  inH20.    (Lang.) 

Mercuric  iridonitrite,  HgsIr2(N02)is. 
Insol.  in  H2O.   (Gibbs,  B.  4. 280.) 

Potassium  iridonitrite,  K»Ir2(NOj)i2. 

SI.  sol.  in  cold,  more  sol.  in  boiling  H20. 
Decomp.  by  hot  HC1  or  H2S04.    Insol.  in 
KCl+Aq.    (Leidi^,  Bull.  So<j.  1902,  (3)  27. 
937.) 
.  +2HA    Moderately  sol,  in  H2O. 


SI.  sol.  in  H2O.  Sol.  in  cold  H2_0.  Decomp. 
„  /  hot  cone,  H2S  "  "  ~  ~ 

1902,  134.  1583.) 

Sodium  iridonitrite  iridochloride, 
Xa4Ir2Cl2(XO2)8-f2H20. 

SI.  sol.inH20.    (Gibbs.) 

Xa6lr3(X02)i2,  XaelrzClc.  Insol.  in  cold,  si. 
sol.  in  hot  H2O.  (Lang.) 

Iridosamine  chloride,  Ir(XH3)2Cl2. 

Nearly  i^sol.  in  H20.  (Skoblikoff,  A.  84. 
275.) 

sulphate,  Ir(XH3)2S04. 

EasHy  sol.  in  H20.    (SkobUkofif.) 

Iridosodtamine  chloride,  Ir(N2H6)2Cl2. 

Insol.  in  cold,  decomp.  by  hot  H20.  (Skob- 
likoff.) 

—  nitrate,  Ir(N2H6XO3)2. 
EasUy  sol.  in  H20. 

—  sulphate,  Ir(N2H6)2S04. 

SI.  sol.  in  cold,  easily  in  boiling  H20.  SI. 
sol.  in  alcohol. 

Iridosulphuric  acid. 

Potassium  iridosulphate,  KftIr2(S04)8. 

Sol.  in  H20.  (de  Boisbaudran,  C.  R.  96. 
1406.) 

Iridosulphurous  acid. 

Ammonium  iridosulphite,  (NH4)Jra(SOs)5-f- 

6H30. 

Slightly  sol.  in  H20.  (Birnbaum,  A.  136. 
179.) 

Potassium  iridosulphite,  K«Iri(SO8)«-f6E2O. 
Slightly  sol.  in  H20. 

Sodium  iridosulphite,  Na«Irj(SO3)«+8HjO. 
Scarcely  sol.  in  HjO. 

Iron,  Fe. 

Permanent  in  dry  air:  oxidises  only  slowly 
in  moist  air,  but  rapidly  when  in  contact 
with  air  and  H20  simultaneously .  m 

Fe  does  not  rust  in  contact  with  air  and 
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H/)  containing  alkalies  oven  in  very  small 
amounts.    '  Pay en,  A.  ch.  50.  303.) 

Not  attacks!  at  ord.  temp,  by  H<jO  free 
from  air.    More  easily  oxidused  by'XIIt  salt*  t 
+Aci   than  by   HuO   when   exposed    to   air 
simultaneously.    iPer^ox,  A.  eh.  iIJj  24.  000.) 

Iron  is  slowly  attacked  by  distilled  HgO  in 
presence  of  air     100  eem.  distilled  water  re- 
moved 29  nig.  from  ll.S  sq   em.  iron  in  one  j 
week,  while  air  free  from  CO«  was  passed  l 
through  the  solution.    In  presence  of  CO..,  54 
mg.  were  removed.     (Wagner.   DmgL  221. 
260J 

CO  *  acts  as  a  catah'bt  for  the  solution  of 
Fe  by  H20.  ( Whitney,  J.  Am.  Chem.  Soc. 
1903,  25. 3»4 ) 

Iron  is  most  easily  oxidised  when  it  is  ex- 
posed to  air,  and  H2O  is  deposited  on  it  at  the 
same  time  in  liquid  form 

100  1  wa  water  dissolve  27,37  g.  from  1  sq. 
metre  Fe,  29.10  g.  from  1  sq  metre  steel; 
1.12  g  from  1  sq  metro  galvanised  Fe  (Ctd- 
vert  and  Johason,  C,  X.  11)  171.) 

Readily  sol.  in  HC1,  dil.  H,SO4-hAq,  and 
most  other  aeids. 

Action  of  KaSOi+Aq  (1:12)  is  very  much 
accelerated  by  a  few  drops  of  PtCl4-j-Aq;  the 
addition  of  AsuOg  arrests  the  action  com- 
pletely. Tartar  emetic  and  HgCl2  diminish 
the  action,  but  do  not  arrest  it.  Cu&O4-fAq 
strongly  accelerates  the  action,  and  Ag2S04+ 
Aq  altn  to  a  less  extent 

In  the  case  of  HCl-HAq,  the  addition  of 
small  amts.  of  metallic  salts  also  influences 
the  action.  Weak  HC^HsOa-f  Aq  has  but 
little  action,  and  the  addition  of  PtCl4  in- 
creases it;  As203  stops  it;  other  solutions  have 
no  effect.  With  racemic  and  tartaric  acids 
the  phenomena  are  the  same. 

With  oxalic  acid,  PtCl4  prevents  the  action 
Saline  solutions  and  even  distilled  H20,  when 
mixed  with  PtCl4,  have  slight  solvent  action. 
(Millon,  C.  R.  21.  45.) 

Above  phenomena  are  due  to  galvanic  ac- 
tion from  metal  deposited  on  the  iron. 
(Barreswill,  C.  R.  21.  292.) 

H2S04  has  only  si.  action  on  cast-iron  at 
ord.  temp.'  with  exclusion  of  air. 

Weak  acids  have  a  strong  action  at  higher 
temperatures. 

Charcoal  pig-iron,  and  case-hardened  cast- 
iron  are  much  less  attacked  by  weak  acids  at 
b.-pt.  than  other  sorts  of  Fe.  Scotch  pig-iron 
is  most  strongly  attacked. 

99.8%  HjSO4  has  very  si.  action  on  iron  at 
ord.  temp,  when  air  is  excluded.  (Lunge, 
Dingl.  261. 131.) 

Resistance  afeainst  dil.  HaS04-|-Aq  is 
greatly  increased  by  increase  in  amt,  of  C  if 
chemically  combined,  less  so  by  P  or  SL 
(Ledebur,  Dingi.  223.  326.) 

Passive  Iron. — When  Fe  is  treated 
pure  cone.  HNOa-f-Aq  of  1.512-1.419  .., 
it  soon  becomes  coated  with  a  bluish  or 
coating,  apparently  FeO,  and  when  thus 


covered  Fe  is  not  attacked  by  HNO3+Aq  of 
any  strength  at  ord,  temp,  or  at  the  temp, 
of  "a  freezing  mixture;  but  action  occurs  on 
heating  Nor  is  Fe  attacked  at  ord.  temp, 
b}  acid  of  1.401  sp  gr.  or  even  somewhat 
weaker  acid,  though  action  begins  at  once 
on  heating.  Very  dil  HNO3+Aq  attacks 
Fe  at  ord  temp,  with  formation  of  NH4Np3 
and  Fe(NO3;2.  The  action  of  HNO3+Aq  is 
influenced  by  PtCl*.  If  acid  containing  4  5 
equivalents  of  H20  is  diluted  with  2-3  vols 
HaO,  and  then  poured  on  Fe  turnings,  they 
dissolve  at  once  with  evolution  of  nitrous 
fumes  and  formation  of  ferric  salt,  but  if  to 
the  aci4  one  drop  of  PtCl4  be  added,  only 
H  gas  is  evolved,  and  NH4NO3  and  Fe(N03)2 
are  formed.  (Millon,  C.  R.  21.  47.) 

The  more  H2O  the  acid  contains  the  lower 
will  be  the  temp,  at  which  the  Fe  remains 
passive.  Shaking  the  wire  hastens  the  pas- 
sivity. Contact  with  Pt,  Au,  or  C  does  not 
prevent  it.  Fe  wire  becomes  passive  by  re- 
maining 10  mm.  in  HN03  vapour  (Renard, 
C,  R.  79.  159  ) 

Iron  may  be  made  passive  by  HClOs, 
HBrO3,  HIO3,  H2Cr04,  m  the  same  way  as 
by  HN03. 

Iron  may  also  be  made  passive  by  moderate 
ignition. 

Passivity  occurs  with  HN03-i-Aq  of  1  38 
sp  gr.  after  a  short  time  at  31°;  but  if  temp,  is 
32°,  passivity  does  not  occur. 

Colourless  HN03-|-Aq  of  1.42  sp.  gr.  pro- 
duces passivity  at  55°  but  not  at  56°.  Red 
fuming  HNOs-f-Aq  of  1.42  sp.  gr.  produces 
passivity  at  82°  but  not  at  83°.  (Ordway, 
Sill.  Am.  J.  (2)  40.  316.) 

The  passivity  of  Fe  is  destroyed  when  it  is 
placed  in  a  magnetic  field  at  a  much  lower 
temperature  than  when  in  normal  condition. 
(Nichols  and  Franklin,  Sill.  Am.  J.  (3)  34. 
419.) 

Passivity  depends  on  a  coating  of  NO  which 
hinders  the  action  of  the  acid.  All  operations 
which  remove  this  layer  terminate  the  pas- 
sivity, as  shaking,  rubbing,  placing  in  a 
vacuum,  etc.  (Varenne,  C.  R.  89.  783.) 

When  Fe  is  plunged  in  HNO3-}-Aq  of  1.42 
sp  gr.  there  is  a  sudden  evolution  of  gas  which 
ceases  after  3  to  20  seconds,  and  the  surface 
becomes  bright.  The  same  phenomena  take 
place  with  a  more  dilute  acid,  if  of  not  less 
than  1.32  sp.  gr.  In  the  latter  case,  there  is 
an  immediate  evolution  of  gas,  which  sud- 
denly ceases  and  the  metal  becomes  bright, 
but  soon  the  acid  begins  to  act  again  at  a 
single  point,  and  the  action  gradually  spreads 
over  the  whole  surface;  this,  however,  soon 
ceases  again,  and  we  have  an  "intermittent 
passivity." 

If  a  part  of  a  piece  of  iron  is  immersed  in 
strong  acid,  the  whole  of  it  is  made  passive. 
This  is  explained  by  the  NO  spreading  over 
the  whole  surface  by  capillarity. 

The  passivity  ceases  when  the  Fe  is  placed 
in  dil.  acid,  after  a  longer  or  shorter  time, 
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according  to  the  dilution  of  the  acid,—  when 
the  acid  has  sp.  gr.  =  1.30,  after  11  davs 
"         "  •*        128     "       5     " 

120     "     32  hours 
"         "  "        1  1C     "     12     '* 

Iron  may  ^  also  bo  made  passive  by  long 
standing  in  NO  gas  under  pressure.  (  Varonne, 
C.  R  90.  998.) 

Fe  is  made  passive  by  a  coating  of  Fe/),, 
not  by  NO.  (Schonbein,  Pogg.  39.  342) 
(Beetz,  Pogg.  67.  2S6.)  (Ramann,  B.  U. 


. 

Passivity  may  also  be  caused  by  XH4NO3 
+Ao,  ammoniacal  AgX03-f  Aq/Fe'XO3)3, 
Fe(N03)2,  AlfNO,),,  Co(XO3)2,  NifXO,).; 
-etc.+Aq  instead  of  EXOa+Aq  (Ramann, 

Hardly  attacked  by  either  dil  or  cone  acids 
when  they  are  under  high  pressure.  (  Cailletet 
C.  R.  68.  395.) 

Iron  is  dissolved  by  HNOj+Aq,  even  when 
very  cone.,  but  no  gas  is  evolved  and  the  pro- 
cess is  very  slow. 

HNOa-J-Aq  of  the  following  sp.  gr.  dissolves 
the  given  amts.  from  strips  of  pure  Fe 


Sp  gr.  of  acid 

Diminution  of  weight  in 
24  hours 

1.28 
1.34 
1  38 
1.48 
1.53 

0.82% 
0  75 
029 
0  34 
5.80 

(Gautier  and  Charpy,  C.  R.  113.  1451.) 

Insol.  in  liquid  chlorine  below  90°.  (Lange, 
Zeit.  angew  Ch.  1900,  13.  686.) 

Insol.  in  liquid  XH3.  (Gore.  Am.  ch.  J. 
1898,  20.  828.) 

Xot  attacked  by  alkalies 

Sol.  in  XaOH+Aq  (34%)  when  air  is  blown 
through  the  liquid.  (Zirnite*,  Ch.  Ztg.  12. 
355.) 

XaOH-f-Aq  attacks  iron  and  steel.  (Vena- 
tor, Dingl.  261.  133.) 

NaOH-f-Aq  has  slight  action  on  Fe  between 
15°  and  100°.  (Lunge,  Dingl.  261.  131.) 

Presence  of  alkalies  prevent  rusting  en- 
tirely, and  fats  and  oils  greatly  hinder  it. 
(Wagner.) 

Sol.  in  alkali  hydrogen  carbonates  H-Aq. 
(Berzelius.) 

Sat.  XaCl+Aq  has  si.  but  perceptible  ac- 
tion on  Fe.  XH4Cl+Aq  has  stronger  action 
than  NaCl+Ao..  (Lunge.) 

100  ccm.  H20  containing  0.5  g.  XaCl  or 
KC1  removed  42  mg.  from  11.8  sq.  cm.  iron 
in  one  week,  while  air  free  from  CO2  was 
passed  through  the  solution,  and  72  mg.  in 
presence  of  CO2. 

100  ccm.  H20  containing  1  g.  XH4C1  re- 
moved 45  mg.?  and  76  mg.  respectively  under 
the  above  conditions. 

100  ccm.  H20  containing  0.8  g.  MgCls  re- 


49  m£M  and  05  mg.  respectively  under 
the  above  conditions. 

Xot  attacked  by  100  ccm.  H»O  containing 
1  g  XiisCOa,  or  by  CaOaH2-t-Aq.  '\Vagner, 
Dmnl.  221.  200  i 

Action  of  KClOs-r Aq  KC10,-f  Aq  1  0.3r; 
KClOj)  oxidibwl  11.21  g  raht  iron  and  20.1  g 
pure  iron  from  a  surface  of  1  sq.  metre  in  7 
hours;  KC10s+Aq  (23fi  KClOj)  oxidised 
24  59  g  cast,  and  44  90  g.  pure  Fe  under 
above  conditions;  Ca'ClOa^,  CaCl2+Aq  <20P 
Baume)  obtained  by  passing  Cl  through 
CaOjHa-f-Aq  o\idfa"d  .X.5  g  cast,  and  95  R 
pure  Fe  under  the  above  conditions,  t  Lunge 
and  Deggeler,  J.  Soc.  Chem.  Ind,  4.  32 ) 

Easily  sol  in  organic  acids. 

Comparative  action  of  oils  on  Fe. 


Amount  Fe  dis-solved 


Xeatsfoot  oil 

0  OS75  grains 

Colza 

0.0800 

t 

Sperm        "                    0  0460 

C 

Lard 

0  0250 

Olive 

0  0062 

Linseed      " 

0  0050 

Seal 

0  0050 

Castor 

0  004S 

Paraffine    " 

0.0045 

Almond      " 

0  0040 

"Lubricating"  oil    |        0.0018 

(Watson,  C.  X.  42. 190.) 

J^  ccm.  oleic  acid  dissolves  0.0097  g  Fe  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  15. 
143.) 

Fe  dissolves  in  albumen  solution  to  the 
extent  of  1  to  2  per  cent.  (Buchner,  Arch. 
Pharm.  (3)  20.  417.) 

Attacked  by  sugar +Aq  at  115-120°,  also 
by  inverted  sugar  or  malt  extract,  not  by 
glycerine  or  mannite-{-Aq.  (Klein  and  Berg, 
C.  R.  102. 1170.) 

Iron  arsenide,  FeAs2. 

Min.  Lollingite.  Sol  in  HN03+Aq  with 
separation  of  As203. 

FesAs4.    Min  Leucopyrite 

Iron  arsenide  sulphide,  FeAs2j  FeS2. 

Min.  Arsenopyrite.  Sol.  in  HNO»-f  Aq 
with  separation  of  S  and  As20s,*  wholly  sol. 
in  aqua  regia;  not  attacked  by  HCl+Aq. 

Iron  boride,  Fe»B. 

Decomp.  by  HS0.  Sol.  in  hot  dil.  HC1  or 
H4SO4  and  in  hot  cone.  HOI  or  HjS04.  Sol. 
in  hot  dil.,  or  cold  cone.  HNO*.  (Jassonneix, 
C.  R.  1907,  145.  122.) 

FeB.  Sol.  in  molten  alkali  carbonates;  not 
sol.  in  dil.  or  cone.  H8S04  in  the  cold;  sol.  in 
boiling  H2S04  and  in  HNOj.  (Moissan,  Bull. 
Soc.  1895;  (3)  13.  958.) 

Stable  in  dry  air.    Decomp.  by  aqua  regia, 
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but  not  readily  ^»1.  in  <»onr.  II«SOi  and  HC1. 

C.  R.  1MC>.  120.  170  j 

iVcoriip  l»y  H2O,  Sol.  in  HXOa 
jtnd  in  hot  cone.  IlOl.  t  Jassonnoix,  C.  R. 
1007,  145.  122  j 

Iron  Jerrousj  bromide,  FeBru 

Sol.  in  HaO.    Deromp   by  heating  on  tur. 
Sat.  FeBra-f-Aq  contains  at 
—  21C         —  7°         -M0°        21° 
47  0        4S  3        52  3        53  7ri  FeBra, 

37°  50°          tW°          95° 

.">0  0        5S  0        50  4        (ft  3rc  FeBra. 
(Etard,  A.  oh.  1S94,  (7)  2.  541.) 

-MHaO.    Very  sol.  m 
cooled  aq.  solution.    (Voikinann, 
II.  611.) 

+6H2O.    Sol.  in  H  .0.    i  Lowig.) 

H-9H..O.    (Volkmann.) 


i  Iron  carbonyl,  Fe^CO)5. 

i     Slowly  decomp   on  air.    Not  attacked  by 

dil.H,Sb4,HXO3,orHCl+Aq.  Cone  HNO3, 
'  Cla+Aq,  or  Br2-j-Aq  decomp.  easily.    Sol.  in 

aicohohc  solution  of  KOH  or  NaOH  with  sub- 
•  sequent  decomp.  Sol  in  alcohol,  ether, 
I  benzene,  mineral  oils,  etc.  (Mond  and  Lan- 
I  gcr,  Cliem  Soc.  59.  1090.) 
!  Fe-»(CO)7.  Decomp.  on  air.  Not  attacked 
'by  HsSCh  or  HCl+Aq.  Sol.  in  alcoholic 

potash     Very  much  less  sol.  in  organic  sol- 

vents than  Fe(CO)5.    (Mond  and  Langer.) 


H2O;  pptd    from 
a,  C.  C.  1894, 


Ferric  bromide,  FeBr3. 

Deliquescent.  Sol.  in  H2O,  alcohol,  and 
ether  (Lowig.) 

SI.  sol.  in  liquid  XH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  82H.) 

4-6H2O.  Sol.  in  alcohol  and  ether.  (Bol- 
schakoff,  C.  C.  1898,  II.  660.) 

Ferrous  mercuric  bromide. 

Deliquescent,    (v.  Bonsdorff.) 
Ferric  rubidium  bromide,  Rb2FeBr6+H2O. 

Sol.  in  H20.  ttValden,  Z.  anorg.  1894,  7. 
332.) 

Ferrous  stannic  bromide. 

See  Bromostannate,  ferrous. 
Ferrous  bromide  nitric  oxide,  3FeBr2,  2ND. 

Sol.inHjO.  Not  isolated.  (Thomas,  C.R. 
1896,  123.  944.) 

Ferric  bromochloride,  FeCl2Br. 

Very  deliquescent,  and  sol.  in  H20,  alcohol, 
and  ether.  Notably  sol.  in  chloroform,  ben- 
zene, and  toluene.  Insol.  in  CS2.  (Lenor- 
mand,  C.  R,  116.  820.) 

Iron  carbide,  FegC. 

(Gurlt,  J.  B.  1856,  781.) 

Mixture  of  Fe  and  FeC*.  (Tunner,  Polyt, 
Centralbl,  1861.  1227.) 

Fe4C.    (Karsten,  J.  pr.  40*  229.) 

FeaC.  Sol.  in  hot  cone.  HC1;  oxidized 
slowly  by  moist  air.  (Campbell,  Am.  Ch.  J. 
1896,  18.  840-841.) 

Fe*C2.    (Rammelsberg,  C.  C.  1847.  60.)- 

Iron  molybdenum  carbide,  FesC,  MojC. 

Sol.  in  hydracids:  insol.  in  HNO».  (Wil- 
liams, C.  R.  1898,  127.  484.) 

Iron  tungsten  carbide,  2FeaC,  3W*C. 

Insol.  in  HiO  and  hydracids:  sol.  in  HNO* 
and  Hs804.  (Williams,  C.  R.  1898,  127. 


!  Ferrous  chloride, 

i     Deliquescent.     Easily  sol.  in  H20   with 

[evolution  of  heat,  or  in  alcohol.    Insol.  in 

i  ether.    (Jahn.) 

,     Sol.  in  2  pts.  H2O  at  18  75°.    (Abl.) 

;     Sol.  in  1  pt.  strong  alcohol.    (Wenzel.) 

j  Sp.  gr.  of  FeCl2  =  Aq  at  15  5°. 


Sp  «r 

<7e  FeCh 

%  FeCla,  4HsO 

1.05 

5.40 

8.45 

1  06 

6.43 

10.09 

1.07 

7.47 

11  69 

1.08 

8  48 

13  29 

1.09 

9  49 

14  86 

1.10 

10.47 

16  41 

1  11 

11  45 

17.86 

1  12 

12  42 

19.46 

1  13 

13.37 

20  96 

1.14 

14  31 

22.41 

1  15 

15  24 

23.87 

1  16 

16  15 

25  31 

1  17 

17  05 

26  73 

1.18 

17  94 

28  13 

1  19 

18  83 

29  51 

1.20 

19.68 

30.85 

1.21 

20.50 

32  14 

1.22 

21.39 

33  53 

1.23 

22.24 

34  84 

1  24 

23.05 

36  11 

1.25 

23.86 

37  38 

1.26 

24.68 

38  67 

1.27 

25.44 

39  87 

1  28 

26  19 

41  04 

1.29 

26  98 

42.29 

1  30 

27.75 

43  49 

1.31 

28.49 

44  65 

,  1.32 

29.23 

45  81 

1.33 

29  96 

46  94 

1.34 

30  68 

48  08 

1.35 

31.39 

49  18 

1.36 

32.10 

50  30 

1.37 

32  79 

51  39 

1.38 

33.47 

52  46 

1.39 

34  14 

53.50 

1.40 

34.80 

54.55 

1.41 

35  46 

55  57 

1.42 

36.09 

56  56 

1.43 

36  73 

57  55 

1.44 

37.33 

58  51 

(Dmm,  J.  Soc.  Ch<an.  Ind.  1902,  21.  390.) 


IRON  CHLORIDE 


427 


Insol.  in  liquid  HF. 
1905,  46.  2.)  \ 

Sol.  in  acetone;  insol.  in  methylol.  t'Eid-  i 
mann,  C.  C.  1899,  II.  1014.) 

Sol  in  acetone.  (Naumann,  B.  1904,  37.  j 
4328.) 

SI.  sol.  in  methyl  acetate.  (Xaumann,  B. 
1909,  42.  3790.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
43.  314.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3601.) 

Yellow  modification  is  sol  in  benzomtrile 
(Naumann,  B.  1914,  47.  1309  ; 

Mol.  weight  determined  in  pyridine.  ( Wer- 
ner, Z.  anorg.  1897,  16.  21 J  , 

+2H2O     (Jonas.)  i 

-j-4H20.  Deliquescent.  Easily  sol.  in  i 
alcohol.  Sol.  in  0.68  pt.  cold  H20.  (Reimann,  i 
Mag.  Pharm  17.215.)  | 

Sat.  aq.  solution  contains  at:  . 

16°        18°        25°         28°        43° 
405     40.9       41.0      425      44  4%FeCl2, 
50°     53°      72°      89°       96°  118° 
45  0  45  9    49.2    51.3    51  0  51  7%FeCl2. 
(fitard,  A.  oh.  1894,  (7)  2.  537.) 

100  g.  FeCl2,  4H204-Aq  contain  17.54  g. 
Fe  at  22.8°;  18.59  g.  at  43.2°.  (Boecke,  N. 
Jahrb.  Min.  1911, 1,  61.) 


(Franklin,  Z.  anorg. !     More'  sol.  in  \\ator  containing  NO  than  in 
1  pure  HoQ.    »Gav,  Bull  Soe.  <2)  44.  175.) 

Sol,  in  hot  HC1  -r  Aq.    I  Sabatier,  Bull.  Soc. 
1895,  1 3;  13.  599  ) 

[Sabatier  could  not  obtain  FeCIu-f  GH20  of 
Lescceur.] 


Ferroferric  chloride,  FeGClb-H8H2O. 

Deliquescent.     (Lefort,  J.  Pharm.  <4)  10. 
S5J 

Ferric  chloride,  Fe2Cl6  or  FeCl3. 

Very  deb'quescent,  and  sol    in  H2O  with 
evolution  of  great  heat 

100  mols.  H-O  dissolve  mols.  anhydrous 
"  Fe2Cl6  at  t°. 


t° 

Mols    Fe2Clh 

t3 

Mols   FejClc 

66 
70 
75 

29  20 
29  42 
28.92       j 

80 
100 

29  20 
29.75 

(Roozeboom,  Z.  phys.  Ch.  10.  477.) 

See  also  hydrated  salts  below. 

Solution  in  HSO  is  decomp.  into  colloidal 
Fe203,  xH20  and  HC1,  upon  heating  if  cone., 
and  on  simple  standing  if  dil. 


Krecke  (J.  pr.  (2)  3.  286)  gives  the  following  table. 


%  FeaCU  in 
solution 

Temp,  at  which  Graham's 
colloidal  hydrate  is  formed 

Temp  at  which 
Saint  Gilles* 
colloidal  hy- 
drate is  formed 

Temp,  at  which 
ovychlondes  are 
formed 

Temp  at  which 
FeaOs  is  formed 

32 

100-130°  ] 

100°-}- 

140° 

16 

100-120 

Fe2Cl6  re- 

. .  . 

11 

120 

8 

100-110 

formed  on 

tt 

110 

4 

90-100 

cooling. 

90 

2 

87 

87 

1 

83  ' 

10CM300 

0  5 

75 

Fe2Cl6  not 

it 

0  25 

64' 

reformed 

tt 

0  125 

54 

on  cooling. 

(i 

0.0625 

36  , 

tc 

• 

Sp.  gr.  of  FeaCle-fAq. 

Fea&U 

Sp.  gr. 
at  48° 

Sp.  gr. 
at  9;70 

Sp,  gr 
at  14  6° 

Sp.  gr. 
at  19  7° 

49.61 

1.5609 

1.5575 

1.5540 

1  5497 

41  00 

1.4413 

1.4387 

1  4361 

1.4335 

36.95 

1.3847 

1.3824 

1,3800 

33.25 

l'.3381 

1.3359 

1  3339 

1  3317 

24.60 

1.2351 

1.2334 

1.2318 

1  2298 

22.54 

1.2140 

1.2129 

1.2107 

1,2090 

16.79 

1.1534 

1.1521 

1.1507 

1.1491 

10.45 

1.0939 

1.0930 

1.0918 

1  0901 

4.65 

.... 

1.0382 

.  .  . 

2.70 



1,0221 

... 

(Schult,  from  Gerlach,  Z.  anal.  27.  278.) 

Sp.  gr.  of  Fe2Cl«+Aq  increases  or  diminishes 
between  8°  and  24°  for  a  decrease  or  ^in- 
crease of  temp,  of  1°  by  the  following 
amts. 


%  FetCU 

Corr. 

%  FetCl« 

Corp. 

50-60 
45-49 
40-44 

0.0008 
0.0007* 
0.0006 

30-39 
20-29 
10-19 

0.0006 
0.0004 
0.0003 

(Hager,  1.  c.) 
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Sp.  gr.  of  FojCL+Aq  at  17.3°. 

Solubility  of  FosCle  in  HCl+Aq. 

-'^          Sp    &          \ 

lit 

.  t 

„  >                    -- 

t° 

Sat  solution  c*or>tnin> 
per  100  rnols   HjO 

Solid  phase 

raols  HC1 

rnols 
FeCL 

\ 

l\ 

7  i 
8  - 
9  ' 
10 
11 
12 
13 
14 
15   j 
16  1 
17 
IS 
18  j 
19 
20 

1  <M)73    > 
1  014*5 
1  0210 
1  0202 
1  0303 
1  0439  , 
1.0313 
1.0587 
1  OWU 
1  0734  , 
1  0814 
1  OS94 
1  0974 
1  1054 
1  1134 
1  1215 
1.1297  . 
1.1378 
1  1378 
1.1458 
1  1542 

21  ! 
22 
23 
24 
25 
26 

27  ; 

28 
29  ' 
30 
31 
32 
33 
34  : 
35 
30 
37 
38 
3S 
39 
40 

1   11544 
1   1740 
1  1X4* 
1  1930    ! 
1  2032  '{ 
1  2lo5  „ 
1  2258 
1  2305 
1  24f>4 
1  2308  • 
1  2073 
1  277R  I 
1  2883 
1  2988 
1  3093  1 
1  3199 
1,3305  i 
1  3411 
1  3411 
1  3517  ; 
1  3622 

41      1  3740 
42      1  3&70 
43  !  1  3094 
44     1  4118 
43         4242 
40         4307 
47         4492 
48  '      4017 
49      1  4742 
50  '       4807 
51         3010 
52     1  5153 
53  |  1  5290 
34     1  5439 
53      1  5582 
50     1.5729 
57     1  5876 
38     1  0023 
5S     1  6023 
59     1  0170 
60     1.6317 

30 

tt 

t( 
25 

K 
It 

20 

tt 

tt 

10 

tt 

tt 

tt 

0 

(C 

(t 
(t 
tt 
tt 
tt 
(t 
a 
tt 

—10 

tt 
(i 

tt 

—12  5 

—15 

tt 

—20 

tt 

tt 
tt 

0 
5  92 
0 
0 
2  33 
0 
0 
5  60 
0 
0 
8  75 
16.70 
13  80 
0 
7  52 
13.37 
16.80 
18  45 
20.40 
20  10 
19.95 
19.00 
18.05 
0 
19  46 
20.48 
20.25 
22  14 
0 
21.30 
0 
7.50 
15.30 
20.56 

12  70 
16  07 
20.90 
10  90 
23  72 
24  50 
10  20 
23.60 
25  70 
9.10 
8  00 
16  65 
23  35 
8.25 
6  51 
6  33 
8  70 
10.23 
15  40 
16  00 
17  70 
22  75 
23  40 
7.40 
10  37 
20.54 
21.56 
16  69 
6.98 
9.65 
6.56 
4.90 
5  09 
7  08 

•  Fe2Cl6+12H20 

(Franz,  J.  pr.  (2)  5.  283.) 
Sp.  gr.  of  Fp2Cl6-f-Aq  at  17.5°. 

Frfle 

Sp  «r 

iFc'CL 

fc?P    %T 

Fe.'Cle 

Sp  gr 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1  008 
1  016 
1  025 
1  033 
1  042 
1  051 
1  060 
1.069 
1  078 
1.087 
1  095 
1.104 
1  113 
1  123 
1.131 
1.140 
1  150 
1.160 
1  170 
1  180 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1  191 
1  202 
1  212 
1  223 
1  234 
1.245 
1  256 
1  268 
1  280 
1  292 
1  304 
1  316 
1  328 
1  340 
1  352 
1  364 
1  376 
1  390 
1  403 
1  415 

41 
42 
43 
j  44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

1  428 
1.441 
1  454 
1  469 
1  481 
1  494 
1  507 
1  520 
1  533 
1  547 
1.560 
1  573 
1  587 
1  600 
1  612 
1  624 
1.636 
1.648 
1.659 
1.670 

30 

it 

tt 

25 

tt 

tt 
tt 

20 
tt 

tt 
tt 

tt 

15 

tt 

10 
tt 

tt 
0 

tt 

0 
4  25 
0 
0 
2  33 
7.50 
0 
0 
5  60 
11.05 
11.05 
0 
10.75 
14.90 
13.80 
17.80 
17.80 
18.05 
19  50 

25  20 
27  80 
30  24 
23  50 
'23  72 
29  75 
31  50 
22  50 
23  60 
29  20 
29.20 
32  00 
23.50 
28  35 
23.35 
27.75 
27.75 
23  40 
25  93 

•  Fe2CI8+7HjO 

(Eager,  Cormn.  1883.) 
Sp.  gr.  of  cone.  FejCle+Aq  at  20-21°. 

Feifcl* 

Sp.  gr. 

Fejfcl* 

Sp,  gr. 

Fe'*CI« 

Sp.  gr. 

60 
61 
62 
63 
64 

1,669 
1.679 
1.688 
1.697 
1.706 

65 
66 
67 
68 
69 

1.715 
1.724 
1  733 
1.742 
1.750 

70 
71 
72 
73 
74 

1.758 
1  766 
1.774 
1  782 
1  790 

(Eager,  1.  c.) 
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Solubility  of  Fo.CUn  HCl+Aq.—  Continued 

S'it     oJu'uii.  '  i  ut.t  M* 

Sat  solution  oontiiins 

H«T  !<•»»  t-  -.1-    H.u    ' 
*-                                                            ,-fi"l  i>h'i-» 

per  100  moN  H.»() 

t° 

.Solid  ulKw 

•i,..  i-  Hf       i'!r\ 

mols 

rrols  IIC1 

FuCb 

33           30  4.5       4,S  70 

50 

0 

35  00 

> 

30           17.  IS       .'JO  75  '  i 

a 

3.25 

39  95 

31  20      43  49    ! 

44 

0 

33  50 

u       ;     33  SO      47  SO 

ei 

3  04 

33  SO 

22  00      40  93 

tt 

10.62 

34  64 

25      i     19  50      35  25 

t( 

11.50 

35  60 

'     20  00      35  34 

tt 

10  70 

38.00 

31  34      41.  5S 

40 

0 

32  40 

33  00      43  00  , 

tc 

13.40 

37  45 

u       J    34  05      44  60  i 

33 

0 

31  00 

20      -    21  25      34  25 

t( 
30 

15  70 
0 

37  06 
30  24 

"       ;    2S  SI  .    37  57  j       ,,    PI    ,  .„  n 
3423      4202'      **•£!<,  -MHaO 

ii 

17  20 

34  00 

kt       '     35  40      43  1C  ; 

a 

17  15 

36  75 

15      ;    29  40      30  50 

25 

0 

29  00 

t< 

33  00  ,     40  03 

cc 
tt 

7  50 
19  50 

29  75 
35  25 

Fe2Cl6+5H2O 

10 

24  50      32  75 
35.04      39  951  i 

20 

0 

27  90 

0 

20  00      32  16  ' 

it 

11  05 

29  20 

a           34  60      38  11 

(i 

15  80 

30  68 

—10          27  30  j    32  05 

t( 

21.25 

34  25 

33  56      30  25  t 

15 

14.90 

28  35 

—20          30.08;     3276 

(i 

16  40 

29  32 

"           32  65      35  44 

10 

17.80 

27  75 

45      '.      0 

58  00 

1C 

18  80 

28  70 

'•      }    31  28 

50  OS 

(t 

24  50 

32  75 

u 

40  65 

48  60 

0 

24  12 

30  04 

40 

0 

58  00 

(( 

26  00 

32  16 

tt 

27.00 

50  80 

—10 

24  95 

29  60 

tt 

42  01 

48  64 

FesCle 

« 

26  05 

>30  50 

35 

0 

58.00 

anhydrous 

<{ 

27  30 

32  05 

. 

it 

29.01 

50.33 

70 

0 

44  0 

tt 

37  04 

49  20 

a 

6  75 

50  00 

30 

0 

58  00 

tt 

0 

55  80 

tt 

32.60 

49  93 

65 

0 

42  50 

tt 

34  40 

49.72 

« 

10.25 

50  00 

40 

42  50 

47  52 

a 

3.75 

5725 

it 

42.01 

48  64 

it 

0 

59  00 

35 

39.47 

46  57 

60 

0 

41.40 

tt 

37.04 

49  20 

« 

14  25 

50  00 

30 

40  21 

42  54 

« 

10  70 

55  25 

it 

38.20 

44  70 

« 

0 

61  00 

tt 

35.55 

47  30 

55 

0 

40  64 

tt 

34.40 

49  72 

n 

19.00 

50  72 

25 

40.41 

40  25 

tt 

16.71 

53  60 

it 

39.03 

41  38 

tt 

0 

62  00 

Fe2Cle+4E20 

tt 

35.74 

45  24 

50 

0 

39  92 

20 

39.50 

39  25 

Fe2Cl6,  2HC1, 

tt 

3  25 

39  95 

tt 

35.40 

43  16 

4H20 

tt 

21.24 

49  33 

10 

38.62 

37.48 

tt 

20.04 

52.50 

tt 

37.46 

38.33 

44 

0 

39  00 

tt 

36.30 

38.70 

a 

10  70 

38.00 

tt 

35.04 

39.93 

tt 

14.80 

38.70 

0 

37.27 

36*.  60 

tt 

24.14 

50  10 

It 

34.60 

38.11 

40 

13.40 

37  45 

—10 

37.92 

35  32 

« 

27.00 

50  80 

tt 

34.54 

36.00 

33 

15.70 

37.06 

tt 

33.56 

36.25 

n 

29.20 

42  70 

—20 

37.80 

34.50 

tt 

31.08 

46  85 

tt 

34.10 

34.84 

<t 

30  81 

47.65 

tt 

32.56 

35.44 

4140 
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Solubility  of  FejClflinHCl-rAq.—  Contmw.d. 

Solubility  of  FeCI3-f  KC1  in 

H20  at  21°. 

Substance  adU<*d 

Pts  by  weight  sol   in  100 
pts    of  solution 

t° 

***'i*    M  lutifjf  «'i)iit:iin» 
in  r  1011  inoN   H.O 

J-u'nl  phf-f 

FeCloKramt 

KCl  grams 

FeCls 

KCl 

'          Ilio'w 

mtA"  HP1       F,.f'la 

0 
13 
18 
3 
28 
31 
36  2 
41  5 
46.5 
52 
155 

25 
28 
21 
18  5 
16 
10  5 
9 
8 
6 
0  5 
0 

0 

13  44 
23.18 
28  05 
35  72 
36  62 
37.35 
42  03 
51.69 

83*89 

34  97 
24  45 
16.54 
11.69 
11  68 
11  19 
13  67 
7  88 
7  54 

o" 

—  4  5 

u 

—  ti 
*» 

« 
« 

tc 
(( 

—10 

a 
a 
tt 
tt 

it 

—15 

;    20  50 
20  &> 
23  42 
29  10 
20  IcS 
'     24.41 
23  25 
21  73 
19.73 
24  42 
28  20 
20  4S 
24  90 
28  75 
31.42 
28  25 
20  05 
24  50 
2S.40 
19  44 
22  83 
25.20 
27,20 
31.08 
34.13 
33.93 
30.08 
28.70 

24  50 
25  74 
27  40 
24  73, 
21  75 
21  50 
21  35 
21.84 
25  50  ; 
2S.45 
27  04, 
20  54 
18  94 
20  34 
28.53 
30  25 
30  50 
15  83 
31.89 
12  10 
11.63 
11.60 
11  31 
11  51 
12  90 
31.77 
32.76 
32  88 

Fe2Cl6,2HCl, 
8H20 

(Hinnchsen  and  Sachsel,  Z.  phys   Ch.  1904, 
50.  95.) 

FeCl8+NaCl. 
Solubility  of  FeCl,+NaCl  in  H20  at  21°. 

—15 
—20 

ct 

( 
( 

t 

t 
( 
i 
( 

Substance  added 

Pts  by  we 
pts  o 

ight  sol  m  100 
f  solution 

FeCla  grams 

NaCl  grams 

FeCls 

NaCl 

0 
1.8 
3.6 
5  5 
7.2 
9  0 
10.8 
10.8 

3  6 
3.0 
2  5 
2  0 
1  5 
1  0 
0  5 
0 

0 
24  27 
25.40 
26.40 
38  15 
43  38 
46.75 
83.39 

36.10 
9.10 
8  45 
5.25 
3.90 
2.45 
2.11 
0 

—10 

u 
(I 
t( 
it 
tt 

—12.5 
15 

12.01 
19.78 
20.95 
20.25 
17.73 
15.44 
22.14 
21.30 
24.50 
9  96 
13.32 
16  90 
18.97 
20.56 
23  40 
24  85 
25  20 
25.40 
25.59 

11  99 
14.02 
16  20 
20  20 
20  70 
19.65 
16.69 
9.65 
15.83 
9  94 
8.57 
7.35 
7.16 
7  08 
720 
9.88 
11.60 
12.37 
13  39   , 

Fe2Cl«,  2HC1, 
12H20 

(Hinnchsen  and  Sachsel,  Z  phys.  Ch.  1904. 
50.  94.) 

Solubility  of  FeCls  in  NaCl+Aq  at  t°. 

it 

—20 

tt 

tt 

tc 
tt 
tt 
tt 
It 
tt 
tt 

t° 

Substance  added 

%  of  Fe  in 
the  solution 

FeCls 

NaCl 

10 
10 
10 
20 
20 
20 
30 
30 
30 
50 
50 
40 
40 
30 
30 
17.6 
17  6 

40 
60 
100 
60 
80 
100 
70 
90 
110 
30 
45 
35 
50 
30 
45 
30 
50 

20 
20 
20 
20 
20 
20 
30 
30 
30 
20 
20 
30 
30 
20 
20 
20 
20 

15.2 
15.2 
15.16 
16.2 
16.18 
16.2 
17.7 
17.6 
17.67 
23.5 
23.9 
25.4 
25.5 
23.8 
24.0 
24.47 
24.5 

(Roozeboom.and  Schreinemakers,  Z.  phys. 
Ch.  1894,  15.  633.) 

Solubility  of  FeiCl»+NH4Cl. 
See  NEUCl+FejCla  under  NH4C1. 

Solubility  of  FetCl«  in  CsCL 
8*  CfrCH-FejCl*  under  CsCL 

Hinrichsen  and  Sachsel.  Z.  t>hys.  Ob.  1904, 
50.95.) 

1ROX  PHOSPHORIC  CHLORIDE 


431 


Difficultly    sol.    in   AsBr3.      (\Valden,    Z.       M.-pt.  ib  31°.     iOrtlwav.j     Contaizw  onlv 
anorg.  1902,  29.  374.)  5H3O.    <  Roozoboom.)       * 

Attacked  by  liquid  NO2  in  the  presence  of       -f  7HuO.    Melts  in  m-htal  H-jO  at  32.5°. 
traces  of  moisture.    (Frankland,  Chem.  Soc. , 
1901,  79.  1361.)  !     100  mols.  H20  dissolve  mols.  Fo2Cle  from 

Sol.  in  liquid  SO2.    fWalden,  B.  1899,  32.  \                      FeaClfl4-7H3O  at  t°. 
2864.)  1 r-T^ r— 

Sol.  in  alcohol  ether,  acetic  ether  (Cann,  |      t°     ,  £!!£,,  -     t«     '  $'&  ',     t° 

C.  R.  102.  363),   and  acetone  avrug  and! > — L_|' ; — I 

M'Elroy,  J.  anal.  Ch.  6.  184).  !  20      I  11.35  ij  32      ,  13  55  ',    30    j  15.12 


i     MoK 
,    IVaCU 


Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

1  g.  FeCl3  is  sol.  in  1.59  g.  acetone  at  18°. 
Sp.  gr.  of  sat.  solution  18°/4°  =  1.160.  (Nau- 
mann, B.  1904,  37.  4333.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann. 
C.  C.  1899,  II.  1014.) 

Sol.  in  quinolme  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

SI.  sol.  in  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Mol.  weight  determined  in  pyridine. 
(Werner,  Z.  anorg.  1897,  15.  22.) 

Sublimed. 

Sol.  in  AsClg,  POC13,  SO.C1.  and  PBr3;  si. 
sol.  in  PCls.  (Walden,  Z.  anorg.  1900,  26. 
214.) 

The  salts  with  different  amts.  of  crystal 
E20  have  different  solubilities.  (Roozeboom. 

+4H20.    Melts  in  crystal  H20  at  73.5°. 

100  mols.  H20  dissolve  mols.  Fe2Cl«  from 
Fe2CU+4H2O  at  t°. 


t° 

Molt, 
FeaCU 

f 

Mols 
FejCL, 

\     t0 

, 

Mols 
Fe=CU 

—55 
—41 
—27 
0 
10 
20 

2.75 
2  81 
2.98 
4.13 
4  54 
5.10 

30 
35 
36.5 
37 
3G 
30 

5.93 
6  78 
7,93 
8  33 
9.29 
10.45 

i  27.4 
J20 
,  10 

!    8 
i     ... 

i  .  . 

11.20 
12.15 
12.83 
13  70 

t° 

Mols.. 
FejCls 

t° 

Mols 
FeaCU 

t° 

Mols 

FeaCls 

26.15 
27.90 
29.20 

50 
55 
60 

19.96 
2032 
20.70 

69 
72,5 
73.5 

21.53 
23.35 
25.00 

72.5 
70 
66 

(Roozeboom,  Z.  phys.  Ch.  10.  477.) 
-f  5H20.    Correct  formula  for  -f  6H2O  salt. 

100  mols.  H2O  dissolve  mols.  FeaCle  from 
at  t°. 


t° 

Mols. 
Fe»Cl« 

t° 

Mols. 
FetCIe 

t° 

Mob. 
FesCl* 

12 
20 
27 

12  87 
13.95 
14  85 

30 
35 
50 

15.12 

15.64 
17.50 

55 
56 
55 

19.15 
20.00 
20.32 

(Roozeboom.) 

Melts  in  crystal  E^O  at  31°  (Engel,  C.  R. 
104. 1708);  at  56°  (Roozeboom). 

+6E2O.  Very  deliquescent.  Sol.  in  al- 
cohol. Ether  dissolves  out  FejCl*. 


t ,  t  ._....., 

SI.  sol.  in  ethylamine.     (Shinn,  J.  phys.  j  27  4  <  12  15  I !  32  5  !  14  99 
Chem.  1907,  11.  538.)  i! 

Sol.  in  benzomtrile.    (Xaumann.  B.  1914. 
47.  1369.) 

Sol.  in  methyl  acetate.     (Naumann.  B. 
1909,  42.  3790.) 


25    i  15  54 


(Roozeboom.) 

-H2H20.     Less  deliquescent  than 
or  Fe,CU+5HaO. 

100  mols.  H2O  dissolve  mols  Fe2Cl«  from 
Fe2Cl6+12HaO  at  t°. 


(Roozeboom.) 

Sol.  in  alcohol*   Ether  dissolves  out  Fe2Cl«. 
Melts  in  crystal  H20  at  37°  (Roozeboom); 
at  35.5°  (Ordway). 

Ferric  hydrogen  chloride,  FeCl3,  HC1+2H20. 

Decomp.  by  H2O.  (Sabatier,  Bull.  Soc.  (2) 
197.) 

More  sol.  in  H20  than  FeClj.  (Engel,  C.  R. 
104. 1708.) 

For  solubility,  see  FeCl«-}-HCl,  under 
ferric  chloride. 

-f-eEsO.  (Roozeboom  and  Schreinemak- 
ers.) 

For  solubility,  see  FeCla+ECl,  under 
ferric  chloride. 

Ferrous  lithium  chloride,  FeClj,  LiCl+3H2O. 
(Chassevant,  A.  ch.  (6)  30.  17.) 

Ferric  magnesium  chloride,  FeClj,  MgCl2-f 

HjO, 
Deliquescent.    (Neumann,  B.  18.  2890.) 

Ferrous  mercuric  chloride,  FeCl2,  HgClj-f 

4E«0. 
Deliquescent,    (v.  Bonsdorff.) 

Ferric  nitrosyl  chloride,  FeClj,  NOC1. 

Very  deliquescent.  (Weber,  Fogg.  US. 
477.) 

Ferric  phosphoric  chloride,  FeCl»,  PCl^ 

Decomp.  by  H20.  (Baudrimont.  A.  cii.  (4) 
2.  15.) 


IKON  POTASSIUM  SULPHIDE 


Iron   'ferrous^    potassium    chloride,    I'YCIs, 

2KCl-*-2HsO. 
Sol.  in  Il.O     .Ii<»rz(*Iius.> 

Ferric   potassium   chloride,   FeCls,   2KC1+ 
t'H  out  FfClj    <  Fntzsohf 


A  lml<*  H  . 
J.  pr,  18.  4X3 

Sol.  in  HSO.  f  Wulden,  Z  anoig.  1S04,  71. 
332.) 

Ferric  rubidium  chloride,  FeCls,  3RbCl. 

Easily  sol.  in  HA  InsoL  in  HCl+Aq. 
iGodoifroy,  Arch.  Pharm,  '3j  9.  343.) 

FeCl3,  2RbCl+H,0,  Decomp.  by  HaO 
fXfiunmnn,  A.  244.  ;J29.; 

Sol.  in  HnO.  (Walclen,  Z.  anorg.  1S94,  7. 
1)32.) 

Ferric  sulphur  chloride,  FeCls,  SC14. 

Verv  sensitive  toward  heat  and  moisture. 
<Ruff,"B.  1004,  37.  4318  J 

Ferric  thallium  chloride,  FeCU  3T1C1 

Deoonip.  by  HaO.  Can  be  crystallised  from 
HCl+Aq.  »  Wohler,  A.  144.  250  ) 

Ferrous  chloride  ammonia,  3FeCI2,  2XH3. 

Decomp.  by  H20.  (Rogstadius,  J.  pr.  86. 
310.) 

FeCl2,6XH3.  Losw4XH8atlOO°.  (Miller, 
Am.  Ch.  J.  1895,  17.  577.) 

FeCls,  2XH3.   Decomp.  in  the  air  (Miller). 

Ferric  chloride  ammonia,  FeCls,  NH3 

Slowly  deliquescent.     SoL  in  H20  with 

evolution  of  heat.   (Rose,  Pogg,  24.  302.) 
FeCl3,  CNH3.    Not  deliquescent;  not  sol. 

in  H20;  sol.  in  HC1  with  decomp.    (Miller. 

Am.  Ch.  J.  1895,  17.  577.) 
Loses  NH,  to  give  FeCls,  5NH3,  and  FeCl3, 


Ferric  chloride  cyanhydric  acid,  FeCl3,  2HCN. 
Deliquescent.    (Klein,  A,  74.  85.) 

Ferrous  chloride  nitric  oxide,  FeClg,  NO. 

SoL  in  H20  without  evolution  of  gas. 
(Thomas.  C.  R.  1895,  121.  204.) 

+2HzO»  Sol.  in  cold  H20  without  decomp. 
(Thomas,  C.  R.  1895,  120.  448.) 

2FeCl2,  NO.  Very  hydroscopic.  (Thomas, 
C.  R.  1895,  121.  129.) 

10FeCl2,NO.  Very  hygroscopic.  (Thomas 
C.  R.  1895,  121.  128.) 

Ferric  chloride  nitric  oxide,  Fe*Cl«,  NO. 

Very  hygroscopic.  Loses  NO  when  ex- 
posed to  the  air. 

2FeiCk  NO.  Very  hygroscopic.  In  coa- 
Uct  with  HjO  gives  off  NO.  (Thomas.  C.  R. 
1895,  120.  447J 


}  Iron  fferrousj  fluoride,  FeF2. 

1     SI  sol,  in  H:»0;  znsol.  in  alcohol  and  ether. 

,  Partly  sol.  m  hot  HCl+Aq,  slowly  sol.  in 

!  cold,  oasilv  in  hot  HNO3;  decomp.  by  H2SO4. 

!  i  Poulenc/C.R.  116.941.) 

,      +,SH2O.     Difficultly  sol.  in  ^HaO;   more 

I  easily  if  it  contains  HF.    (Berzelius.) 

Ferroferric  fluoride,  FeF3,  FeF2+7H20. 

Sol.  in  dil.  HF+Aq.  (Weinland,  Z.  anorg. 
1899,  22.  2GS.) 

Ferric  fluoride,  FeF5. 

SI.  sol.  in  H2O;  msol.  in  alcohol  or  ether. 
SI.  attacked  by  HN03,  HC1,  or  H2S04+Aq. 
'Poulene,  C  R.  115.  941.) 

+4}£HaO.  More  sol.  in  hot  than  cold  H2O. 
Insol.  in  alcohol.  (Scheurer-Kestner.  A.  ch. 
(3;  68.  472.) 

Ferric  nickel  fluoride,  FeF3,  NiF2+7H20. 

SI.  sol.  in  dil.  HF+Aq.  (Weinland,  Z. 
anorg.  1899,  22.  268.) 

Ferrous  potassium  fluoride,  FeF2,  KF+2H2O. 
(Wagner,  B.  19.  896.) 
FeF2,2KF.   81.  sol.  in  HaO.    (BerzeHus.) 

Ferric  potassium  fluoride,  FeF8,  2KF. 

Somewhat  sol.  in  H2O,  especially  if  hot. 
(Berzelius.) 

+H20     rChristensen,  J.  pr.  (2)  35.  164.) 
FeF3,  3KF.     Properties  as  above.     (Ber- 
zelius ) 

Ferric  sodium  fluoride,  FeF8,  2NaF+J^H2O. 

Rather  easily  sol.  in  H20.  Solution  de- 
comp. on  heating.  Very  sol.  in  FeCls+Aq. 
(Nickles,  J.  Pharm.  (4)  10.  14.)  ' 

FeF3,  3NaF.    (Wagner,  B.  19.  896.) 

Ferric  thallous  fluoride,  2FeF8,  3T1F. 

Sol  in  hot  H20,  less  sol.  in  cold.  SI. 
sol.  in  HF.  (Ephraim,  Z.  anorg.  1909.  61. 
239.) 

Ferrous  titanium  fluoride. 
See  Fluotitanate,  ferrous. 

Ferric  zinc  fluoride,  FeF8,  ZnF2+7H20. 

SI.  sol.  in  dil.  HF+Aq.  (Weinland,  Z. 
anorg.  1899,  22. 269.) 

Ferrous  hydroxide,  FeO2H2. 

Sol.  in  150,000  pts.  H20.    (Bineau,  C.  E. 

*  509.) 

Insol.  in  KOH,  or  NaOH+Aq.    Sol.  in 

H4  salts+Aq.  SI.  sol.  in  NaC2H802+Aq. 
(Mercer.) 

Not  pptd.  in  presence  of  Na  citrate.  Insol. 
in  boiling  cane  sugar+Aq,  but  aL  sol.  when 
KOH  has  been  added.  Not  pptd.  in  presence 
of  much  HsC^Ofi.  ,(Rose.) 
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Solubility  in  glycerine -j-Aq  containing 
about  G0rc  by  vol.  of  glycerine. 

100  ccm.  of  the  solution  contain  1  0  g.  FeO  l 
(Muller,  Z.  anorg.  1905,  43.  322  ) 

Iron  (ferric)  hydroxides,  FejO3,  jrH20. 

Many  indefinite  compounds  of  Fe203  and  ' 
H20  are  known,  and  uncertainty  exists  as  to  ' 
their  composition 

According  to  van  Bemmelen  (R.  t.  c.  7. 100)  i 
there  are  probably  no  true  definite  compounds  ; 
of  Fe203  and  H20. 

According  to  Tommasi  (B.  12.  1924,  2334), ' 
there  are  two  series  of  Fe  hydroxides,  a,  red ! 
hydroxides,  and  ft  yellow  hydroxides  ! 

a  Hydroxides.  Fe206H6  (unstable),  Fe2O3, ! 
2H20  (loses  H2O  at  50°),  and  Fe203,  H2O  ( loses  I 
H20at92°)  j 

Sol.  in  cul.  acids  and  in  Fe2Cl6+Aq,  and  i 
pptd.  from  the  latter  solution  by  Na2S04,  or  i 
H2S04+Aq. 

]8  Hyd)  oxides.  Fe206H6  (stable  below  70°), 
Fe203,  2H2O  (loses  H2O  at  105°),  Fe2O3,  H20 
(loses  H20  at  150°). 

SI.  sol.  m  acids,  and  insol.  in  Fe2Clc+Aq. 
(Tommasi.)  " 

The  following  more  or  less  uncertain  data 
are  given. 

2Fe*0,,  H20.  Sol.  in  HCl+Aq.  Very  si 
sol.  in  HN03+Aq.  (Davies,  Chem.  Soc. 
(2)  4.  69.) 

Min.  Turgite. 

Fe203,  H2O.  Insol.  in  cold  acids,  difficultly 
sol.  in  warm  HC1  and  H2SO4+Aq,  and  especi- 
ally in  warm  HN03+Aq.  (Scjhiff,  A.  114. 199.) 

Min.  Gothite. 

2Fe203,  3H20.  SI.  sol.  in  tartaric,  citric, 
or  acetic  acids,  but  easily  sol.  in  HCl+Aq. 
(Wittstein.) 

Scarcely  attacked  by  cone.  HNO8,  or  HC1+ 
Aq.  Sol.  m  acetic  acid  or  dfl.  HNOS,  or  HC1 + 
Aq,  from  which  solution  it  is  pptd.  by  trace  of 
alkali  salts.  (St.  Gilles.) 

Min.  Lnmonite 

3Fe203,  5H2O.    (Muck.) 

FeyOj,  2H20.    Easily  sol.  in  HCl+Aq. 

Min.  Xanthosiderite. 

Fe208,  3H20.  SI.  sol.  in  acetic  acid  of  1.03 
sp.  g?.,  but  easily  sol.  if  of  1.076  sp.  gr.  Sol. 
in  mineral  acids.  (Limberger,  J.  B.  1853. 70.) 

Pptd.  Fe2Osi  xflgC/ ==  FesO8H6(  •  )•  insol. 
in  H20,  or  in  solutions  of  the  alkalies  or  NH4 
salts.  When  recently  pptd.  is  easily  sol.  in 
acids.  (Fresenius.) 

SI.  sol.  in  NH4OH,  and  NH4  salts +Aq. 
(Odlmg.) 

Apparently  insol.  in  NH4C1,  or  (NH4)2COS 
+Aq.  (Brett,  1837.) 

SI.  sol.  in  cone.,  but  insol.  in  dil.  KOH+Aq. 
(Chodnew,  J.  pr.  28.  221.) 

SI.  sol.  in  very  cone.  KOH+Aq  free  from 
C02.  (V6lcker,  A.  59.  34.) 

Not  at  all  sol.  in  pure  cone.  KOH+Aq, 
solubility  noticed  by  previous  observers  being 
caused  by  the  presence  of  silicic  acid.  (Sand- 
rock.) 


cone. 


SI.  M>1.  m  cone  alkali  rarbonaterf+Aq. 

When  freshly  pptd.,  it  is  not  acted  upon  by 

ne.  KoCO,,— Aq.     Grotfhaus.) 

Readily  sol  in  cone.  >  XH4>oCOa+Aq,  but 
pptd  by 'addition  of  H2O, 

Sol.  in  excels  of  fXH4;jCO3+Aq  when 
pptd.  by  that  reagent  '  Wohler.; 

Sol.  in  solutions  of  the  alkali  bicarbonates. 
<  Berzolius.j 

Sol.  in  aqueous  solutions  of  water-glass. 
(Ordway  » 

Immediately  dissolved  by  H2SO3+Aq. 

Sol.  in  XH4F+Aq.    (Helmholt,  Z.  anorg. 


Sol.  in  cone.  Al9(S04)i+Aq  » Schneider, 
B.  23.  1352  ) 

SI  sol.  in  a  solution  of  MgC03(?).  (Bis- 
chof). 

Insol.  in  ethylamine,  or  amylamine+Aq. 
(Wurtz,  A.  ch.  ?3)  30.  472 ) 

Sol.  m  boih'ng  solution  of  BifNO3)3,  with 
pptn.  of  Bi203.  (Persoz  ) 

"._in  Cr2Clc+Aq;  after  3  months  15  mols. 
were  dissolved  bv  1  mol.  Cr^Clj. 
p,  A  eh  (3)  57.  296.) 
in  fumarie  acid,  even  when  freshly 
pptd. 

When  recently  pptd.,  it  is  easily  sol.  in 
KHC4H406+Aq,  but  after  drying  it  is  dif- 
ficultly sol.  therein 

When  moist  easily  sol.  in  HgC^Oc+Aq, 
but  after  drying  is  scarcely  sol.  therein  when 
eold,  and  only  si.  sol.  when  hot.  (Werther.) 

Easily  sol.  in  acetic,  citric,  and  other  acids. 
(Witts'tein.) 

Solubility  in  glycerine +Aq  containing 
about  60%  by  vol.  of  glycerine. 

100  ccm.  of  the  solution  contain  0.8  g. 
Fe203.  (Muller,  Z.  anorg.  1905,  43.  322.) 

Easily  sol.  in  aqueous  solution  of  sucrates 
of  Ca,  Ba,  Sr,  K,  Na.  (Hunton,  1837.) 

Unacted  upon  by  cane  sugar +Aq.  (Glad- 
stone*) 

SI.  sol.  in  cane  sugar +Aq,  from  which  it  is 
pptd.  by  (NH4)2S+Aq,  but  not  by  NH4OH, 
or  KiFeCftNfi+Aq.  (Pesehier.) 


Solubility  of  FeaOeHa  in  sugar  solutions.  1  1. 
of  sugar  solution  jrf_given  strength  dis- 
solves mg.  of  .  ~  "" 


%  Sugar 

Mg.  Fe*0«He 

at  17.4° 

at  45° 

at  75° 

10 

30 
50 

3  4 
2  3 
2  3 

3  4 
2  7 
1  9 

6   1 

3.8 
3  4 

(Stolle,  Z.  Ver.  Zuckerind.  1900,  50.  340.) 

Not  pptd.  from  solutions  by  alkalies  or 
alkali  carbonates  in  presence  of  many  organic 
substances,  as  tartaric  acid,  sugar,  etc. 

Not  pptd.  by  NH4OH  from  solutions  con- 
taining NaJPaO?.  (Rose,  Pogg.  76.  19.) 

Not  pptd.  by  NH4OHE  in  presence  of  Na 
citrate.  (Spiller.) 
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Soluble,  (a)  By  dialysis  Solutions  con- 
taining 1%  can  be  concentrated  somewhat, 
whereupon  they  gelatinise.  They  also  gela- 
tinise by  cold,  or  addition  of  traces  of  H2S04, 
alkalies,  alkali  carbonates  or  sulphates,  or 
neutral  salts,  not,  however,  by  HC1,  HN03, 
alcohol,  or  sugar.  (Graham,  A.  121.  46.) 

When  a  dil.  solution  of  a  solid  organic  acid, 
or  an  alkali,  or  salt  is  added  to  a  dialysed 
solution  of  Fe206Hc,  a  coagulum  sol  in  H20 
is  formed,  but  if  the  solutions  are  cone  the 
separating  coagulum  is  no  longer  sol.  in  H20. 
(Athenstadt,  C.  C.  1871.  822 ) 

(b)  Pean  St.  Gilles'  hydroxide,  or  meta-iron 
hydroxide.  Sol.  in  H20.  Pptd.  from  solution 
by  traces  of  H2S04,  HC1,  HNOs+Aq,  and 
alkalies;  the  ppt.  is  insol  in  cold  acids,  but 
sol.  in  pure  H20.  (Pean  St.  Gilles,  A.  ch  (3) 
46.  47.) 

See  also  table  by  Krecke  in  the  article  on 
ferric  chloride. 

Iron  (Ferroferric)  hydroxide,  Fe304,  H20  (?). 
Sol.  in  acids. 
Fe304,  4H20.    (Lefort.) 

Ferrous  iodide,  FeI2. 

Very  deliquescent.  Sol.  in  H20.  Solution 
decomp.  on  evaporating. 

-J-4H20.  Very  deliquescent;  si.  sol.  in 
H20;  sol.  in  ether.  (Jackson,  Am.  Ch.  J. 
1900,  24.  19.) 

H-5H20.  Deliquescent  Sol.  in  alcohol 
Sol.  in  sugar  -f  Aq,  and  solution  is  much  more 
stable  than  aqueous  solution.  Easily  sol.  in 
glycerine. 

Insol.  in  methylene  iodide.  (Retgers,  Z. 
anorg.  3.  343.) 

-f-6H20,  and  +9H2O.  Very  sol  rpptd.  from 
cooled  aq.  solution.  (Volkmann,  C.  C.  1894, 
II.  611.) 

Ferric  iodide,  FeI8. 

Has  not  been  isolated.  Solution  of  I  in 
FeI2+Aq  in  the  molecular  ratio  of  I :  FeI2 
probably  contains  Fels. 

Very  sol.  in  liquid  NH8.  (Franklin.  Am 
Ch.  J.  1898,  20.  828.) 

Ferrous  mercuric  iodide,  FeI2,  2HgI2+6H20. 
As  the  corresponding  Mg  salt     (Duboin. 
C.  R.  1907,  145.  714.) 

Ferrous  iodide  ammonia,  FeI2,  6NH3. 

Deeomp.  by  H20.  (Jackson,  Am.  Ch.  J. 
1900,  24.  27.) 

Ferrous  mercuric  iodide. 

Very  deliquescent.  Decomp.  by  H20:  sol. 
in  HC2H802  or  alcohol. 

Iron  molybdenide,  FeMo2. 

Attacked  by  HCl+Aq  with  difficultly 
Sol.  in  hot  cone.  H2S04.  (Steinacker.) 


Iron  nitride. 

Easily  decomp  by  H20  when  finely  pow- 
dered. (Rossel,  C.  R,  1895,  121.  942.) 

Fe2N.  Easily  sol.  m  HN03,  HCLor  H2S04 
+Aq  Very  slowly  decomp.  by  H2O.  (Stahl- 
schmidt,  Pogg.  125.  37.) 

Sol  in  HC1  with  decomp.;  decomp.  by 
steam  and  by  H2S  at  200°.  (Fowler,  C.  N. 
1894,  68.  152.) 

Fe6N2.  Probably  the  same  as  the  above 
compound.  (Rogstadius,  J.  pr.  86.  307.) 

Iron  nitrososulphantimonate,  Fe4S(NO)eSb2S6. 

(Low,  C.  C.  1865.  948,) 

Does  not  exist,  but  was  impure  sodium  f er- 
rotafranitrososulphide.  (Pawel,  B.  15.  2600.) 

Iron  nitrososulphides. 

See  Ferroteframtrososulpnydric  acid  and 
FerroAe^onitrososulphide,  ammonium. 

Fe8S5H2(NO)4.    (Roussm,  C  R.  46.  224.) 

Fe8S3(NO)4+2H20.  (Porczmsky,  A.  125. 
302.) 

FeflS6(NO)i9-h4H2O.  (Rosenberg,  B.  3. 
312)  , 

The  compound  to  which  the  above  formula 
were  given  was  impure,  according  to  Pawel  (B. 
12.  1407  and  1949;  15.  2600),  and  C9ntained 
more  or  less  Na  or  NH4.  Pawel  considers  the 
substance  as  NH4  salt  of  ferroAeptonitroso- 
sulphydric  acid,  which  see. 

Fe3S2N506+l^H20.  Sol.  in  H2O,  alcohol, 
ether,  CHCls,  acetone  and  ethyl  acetate. 
Insol  in  benzene  and  light  petroleum.  (Marie, 
C.  R.  1896,  122,  138.) 

Iron  sodium  nitrososulphide,  3Na2S,  Fe2S3, 
2NO. 

(Roussin.) 

Na8Fe8S9(NO)I8.    (Rosenberg.) 
Correct  formula  is  Na2S2(NO)4Fe2,  sodium 
ferro^mnitrososulphide. 

Ironnitrososulphocarbonate,  Fe4S(NO)6CS2+ 
3H20, 

(Low,  C.  C.  1866.  948.) 

Correct  formula  is  NaS3(NO)7Fe4-f  2H20, 
sodium  ferrotapfonitrososulphide  (Pawel, 
B.  15.  2600.) 

Ferrous  oxide,  FeO. 

Insol.  in  H20.    Sol.  in  acids 

Easily  sol  in  HC1,  and  HN03-fAq;  nearly 
insol.  in  H2S04,  even  when  heated.  (Tissan- 
dier,  C.  R.  74.  531.) 

Ferric  oxide,  Fe208. 

Attacked  by  acids  with  difficulty,  the  more 
so  the  higher  it  has  been  heated.  HCl+Aq 
is  the  best  solvent,  in  which  it  is  more  quickly 
sol.  by  long  digestion  at  a  gentle  heat  than 
i>y  boiling.  (Fresenius.) 

Most  easily  sol.  in  16  pts.  of  a  mixture  of 
8  pts.  H2S04  and  3  pts.  H20.  (Mitscherlich, 
J.  pr.  81. 110.) 
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Solubility  of  Fe203  in  HF+Aq  at  25°. 

Time 

G   Fe2Osin 
10  com    of 
the  solution 

N-HF 

4H  hrs. 
21%    « 
45^    " 

0  1581 
0.2235 
0  2279 

0.5N-HF 

2%    « 
81/*    " 
23%    " 
56^    " 

0  0579 
0  0884 
0  1045 
0  1162 

0.25N-HF 

fyi    " 

%%    " 
24%    " 

142H    " 

0.0180 
0  0345 
0  0475 
0  0534 

equal  amts. 
N-HF-fN-HCl 

2H    " 
%1A    " 
23%    " 
96 
264 

0  1011 
0  1611 
0  1976 
0.2223 
0  2297 

(Deussen,  Z.  anorg.  1905,  44.  414.) 
Solubility  of  Fe208  in  HCl+Aq  at  25°. 

Time 

G,  FeaOs  in 
10  qcm  of 
the  solution 

N-HC1 

4%  hrs. 
21  Ji    " 

45H    " 

0.0409 
0.1230 
0  2125 

0.5N-HC1 

2J€    " 

8J^     ' 
23M     ' 
56M     ' 

0  0126 
0  0188 
0  0382 
0  0672 

0.25N-HC1 

2M     ' 
8i>*c     f 
/2 

24%     ' 
142^     ' 

0.0040 
0.0054 
0  0120 
0  0306 

equal  vol. 
N-HCl+N-NaF 

2%    " 

8M    " 
23%    " 
72%    " 
215        " 

0.0444 
0.0640 
0.0743 
0.0757 
0  0766 

(Deussen,  1.  c.)  * 
Solubility  of  Fe208  in  N-oxalic  acid  at  25°. 

fp.^.                       G  PezOa  in  10  com.  of 
Tune                             the  solution. 

l^hrs.                     0.0310 
G%    "                      0.0790 
22    "                       0  1960 
94    "                       0  2326 

(Deussen.) 

Absolutely  insol  in  Br2+Aq.    (Balard.) 

Insol.  in  hot  NH4Cl+Aq.    (Rose  ) 

Insol.  in  KOH-f-Aq  (Chodnew,  J  pr.  28. 
222.) 

Slowly  sol  in  an  aq.  solution  of  calcium 
hydrogen  carbonate.  The  velocity  of  the 
reaction  may  be  much  increased  by  the  addi- 
tion of  small  amounts  of  alkali  sulphate  or 
CaS04,  (Robland,  Z  anal  1909,  48.  629.) 

Insol.  in  benzomtnle.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Solubilitv  in  (calcium  sucrate-fsugar)  -f  Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  6.26  g.  Fe2O8;  296.5  g. 
sugar  and  24.2  g.  CaO  dissolves  4.71  g.  Fe203; 
174.4  g.  sugar  and  14.1  g.  CaO  dissolves  3.08  g. 
Fe203.  (Bodenbender,  J.  B.  1865.  600.) 

Solubility  of  Fe20?  in  sugar  solutions  1  1. 
of  sugar  solution  of  given  strength  dis- 
solves mg.  Fe20s 


mg  FeaOs 

%Suear 

at  17  5° 

at  45° 

10 

1  4 

2  0 

30 

1  4 

50 

0  8 

1  1 

(Stolle,  Z  Ver.  Zuckerind,  1900,  50.  340.) 

Calcined. 
Solubility  of  calcined  Fe^Os  in  acids  at  25°. 


Acid 

Time 

g   FesOa  in 
10  com  of  the 
solution 

N-HF 

4}^  hrs. 
43J^     ' 
129H     ' 

0.0889 
0.2035 
0  2194 

N-HC1 

4H     ' 
43^     ' 
139H     ' 

0.0224 
0  1000 
0.1910 

(Deussen,  Z.  anorg.  1905,  44.  413.) 

See  also  Ferric  hydroxide. 
Min.  Hematile.    Rather  easily  sol.  in  HC1 
+Aq,  but  not  readily  sol  in  other  acids. 

M  etaixon  oxide. 
See  Ferric  hydroxides. 

Ferroferric  oxide,  6FeO,  Fe208. 

FeO.  Fe203  =Fea04.  With  insufficient  HC1 
+Aq  for  complete  solution,  FeO, is  dissolved 
and  Fe208  left.  (Berzelius.) 

Insol.  in  HNOs+Aq  at  the  ordinary  tem- 
perature. (Millon.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 


436 


IRON  OXIDE  ZINC  OXIDE 


Solubility  of  Fe204  in  sugar  solutions.    1  1.  of 
sugar  solution  of  given  strength  dissolves 
mg.  Fe?O4. 

%  Su^ar 

mg,  FeaO4 

at  17  6° 

at  45° 

at  75° 

10 
30 
50 

10  3 
12  4 
14  5 

10  3 
10  3 
10  3 

12  4 
12  4 
14  5 

(Stolle,  Z  Ver.  Zuckermd.  1900,  60.  340  ) 

Min.  Magnetite.  Insol.  in  HN03,  but  sol 
in  hot  HCl+Aq. 

Iron  sesqm  oxide  zinc  oxide,  Fe203,  ZnO. 
See  Ferrite,  zinc. 

Ferric  oxybromide. 

Basic  ferric  bromides  containing  three 
equivalents,  or  less,  of  base  to  one  of  acid 
may  be  obtained  dissolved  in  H20.  (Ordway, 
Am.  J.  Sci.  (2)  26.  202.) 

The  most  basic  soluble  compound  obtained 
by  three  months'  digestion  of  Fe206H6  with 
Fe2Br5-fAq,  is  Fe2Brft,  14Fe203.  (Be"champ.) 


Ferric  oxychlorides. 

(a)  Soluble.  Fe206H6  dissolves  in 
Aq.  By  digesting  until  the  acid  reaction  of 
the  chloride  has  disappeared  a  solution  of 
Fe2Cle,  2Fe203  is  obtained.  (Pettenkofer, 
Repert.  (2)  41.  289.) 

By  digesting  for  several  days  in  the  cold, 
Fe2Cl6,5Fe2O*  is  obtained,  and  still  more  basic 
compounds  by  further  addition  of  FesOsEk 
When  the  solution  contains  Fe2Cl6,  12Fe203  it 
gelatinises,  but  still  dissolves  completely  in 
H20.  The  most  basic  soluble  compound  is 
Fe2Cl6,  20Fe203.  (BSchamp,  A.  ch.  (3)  57. 
296.) 

If  the  digestion  is  carried  on  several  weeks, 
a  solution  containing  FeaCle,  23Fe203  is  ob- 
tained; this  can  be  boiled  and  diluted  with- 
out pptn.,  but  Fe2O6H6  is  precipitated  by  the 
addition  of  very  many  salts,  (Ordway,  Sill. 
Am.  J.  (2)  26.  197.)  • 

Solutions  containing  10  or  less  molecules 
Fejs03  to  1  moL  Fe2Cl6  can  be  dried  without 
the  oxychloride  becoming  insoluble.  (Ord- 
way.) 

The  above  solutions  do  not  become  cloudy 
by  boiling  or  diluting.  (Phillips.) 

A  very  dil.  solution  of  Fe2Cl6,  10Fe203  re- 
mains clear  after  protracted  boiling,  and  may 
be  boiled  without  decomp.  even  when  Fe2Cle, 
20Fe2Os  is  present.  (B<ichamp.) 

HN08,  and  HCl-f-Ac[  form  precipitates  in 
the  above  solutions,  which  are  sol.  on  addition 
of  more  H20.  H2S04+Aq  forms  a  precipi- 
tate insol.  in  H20.  (B&shamp.) 

FesCla,  9Fe2O8  is  easily  sol.  in  H2O,  weak 
ajcohol,  and  glycerine:  but  solutions  are  pptd. 
by  small  amts.  of  K2S04,  M2S04,  citric  or 


tartaric  acids,  or  a  few  drops  of  HC1,  or 
HN03+Aq  (Jeannel,  C.  R.  46.  799  ) 

Solutions  containing  5  mols.  Fe20s  to  1  mol. 
Fe2Cl6  are  completely  precipitated  by  K2SO4, 
Na2SO4,  MgS04,  KN03,  NaN03,  Zn(N03)2, 
KC1;  NaCl,  NH4C1,  CaCl2,  MgCl2,  ZnCl2, 
KBr,  orKSCN.  (Bgchamp ) 

Ba(N03)2  does  not  precipitate  solutions  of 
less  than  18-20  Fe203  to  1  Fe2Cl6. 

Pb(NO3)2  or  Pb(C2H8O2)2  do  not  precipi- 
tate solutions  containing  the  compound 
Fe2Cl6;  12Fe2O3,  but  a  mixture  of  the  two 
salts  causes  complete  precipitation. 

Solution  has  been  obtained  containing  116 
Fe203  to  1  FeCl6,  probably  owing  to  a  forma- 
tion of  soluble  colloidal  Fe203.  (Magnier  de 
la  Source,  C.  R.  90.  1352.) 

Solubility  determinations  in  the  system 
Fe203,  HC1  and  H20,  show  that  at  25°  no 
definite  basic  chloride  is  formed,  but  that  the 
stable  solid  phase  is  one  of  a  series  of  solid 
solutions  containing  Fe203,  HC1  and  H2O. 
(Cameron,  J.  phys.  Chem.  1907.  11.  694.) 

03)  Insoluble    Fe2Cl6,  6Fe203-f 9H20. 

(1)  By  exposing  FeCl2+Aqto  air.    Insol. 
in  H20 ;  si.  sol.  in  HC1  -j-Aq.    ( Wittstein.) 

(2)  From  FeCl2-J-Aq  and  HN03.     Insol. 
in  H20,  and  si.  sol.  in  HCl-KAq.    (B<§champ.) 

2Fe2Cl6,  25Fe2O3+41H2O.  Insol.  in  H20. 
(B<Schamp.) 

Fe2Cl6,  2Fe203+3H20.  Decomp.  by  H2O 
with  residue  of  Fe2O3;  si.  sol.  in  dil.  acids. 
(Rousseau,  C.  R.  110.  1032.) 

Fe2Cl6,  3Fe203.  As  above.  (Rousseau, 
C.  R.  113.  542  ) 

Ferric  oxyfluoride,  3Fe2O3,  2FeF3+4H20. 
Ppt.    (Scheurer-Kestner.) 

Ferric  oxysulphide,  Fe203,  3Fe2S3. 
(Rammelsberg.) 

Iron  phosphide,  FeP. 

Very  slowly  (Freese),  not  (Hvoslef,  A.  100. 
99)  sol.  in  hot  HCl+Aq.  Still  more  insol.  in 
dil.  H2S04-HAg.  (Freese.) 

Slowly  sol.  in  HN03+Aq,  and  easily  sol. 
in  aqua  regia.  (Struve.) 

Insol.  in  ammonum  citrate +Aq;  si.  sol. 
in  HC1.  (Dennis,  J.  Am.  Chem.  Soc.  1894, 
16.  483.) 

Fe2P.  Slowly  but  completely  sol.  in  HC1. 
or  dil.  H2S04H;Aq.  Sol  in  hot  cone.  H2S04, 
n  H3ST03.  and  in  aqua  regia.  (Freese,  Pogg. 
L32.  225.) 

Insol.  in  all  acids  except  in  a  mixture  of 
HN03  and  HF.  (Maronneau,  C.  R.  1900, 
130. 657.)  ' 

Fe3P4.  Very  slowly  sol.  in  hot  cone.  HC1  -f- 
Aq.  0.1  g.  dissolves  by  4  days'  heating  with 
EECl+Aq;  0.3  g.  dissolves  in  hot  cone.  HjjSO* 
n  11A  hours;  0.4  g.  in  2  hours  in  HNO3+Aq. 
Quite  easily  sol.  in  aqua  regia  on 'warming. 
(Freese.) 

Fe2P8.  Insol.  in  HC1,  HN03  and  aqua 
regia:  Sol.  in  potassium  hypobromite  soiu- 
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tion.  (Granger,  Bull  Soc.  1896,  (3)  15. 
1086.) 

Fe4P3.  Very  slowly  sol.  in  boiling  HC1+ 
Aq.  Easily  sol.  in  HN03  or  aqua  regia. 
(Struve,  J.  B.  1860.  77.) 

Mixture.    (Freese,  Pogg.  132.  225  ) 

Almost  insol.  in  aqua  regia.  Sol.  in  fused 
alkali.  (Granger  ) 

Fe3P.  Nearly  insol.  in  dil.  acids;  rapidly 
sol.  in  HN03  or  aqua  regia;  decomp.  by  cone 
HC1,  or  KOH+Aq.  (Schneider,  J.  B.  1886. 
2026.) 

Of  the  nine  iron  phosphides  described  the 
constitution  has  been  established  for  only 
two,  Fe3P  and  Fe2P. 

Fe3P.    Sol.  in  cone.  HC1 

Fe2P.  Sol.  in  hot  aqua  regia.  Insol.  in 
other  acids.  (Le  Chatelier,  C.  R.  1909,  149. 
709.) 

Iron  selenide,  Fe2Se. 

Not  attacked  by  HN03  or  acetic  acid.  SI. 
attacked  by  cone.  HC1.  Readily  attacked 
by  aqua  regia.  Sol.  in  HF.  (Vigouroux, 
C.  R.  1905,  141.  829.) 

FeSe+zH20.  Sol.  in  HC1.  HN03,  or 
HC2H302+Aq.  Insol.  in  alkalies,  or  (NH4)2S 
+Aq.  (Reeb,  J.  Pharm.  (4)  9.  173.) 

Fe2Se8.  Sol.indil.HCl,orHN08-hAqwith 
evolution  of  H2Se.  Sol.  in  cone.  HN03+Aq. 
(Little,  A.  112.  211.) 

Fe3Se4.  Decomp.  by  fuming  HN03 
(Fonzes-Diacon,  C.  R.  1900,  130.  1711). 

FerSes.  Decomp.  by  fuming  HN03. 
(Fonzes-Diacon,  C.  R.  1900,  130.  1711.) 

FeSe2.  Insol.  in  cone.  3±C1;  decomp  by 
fuming  HN08.  (Fonzes-Diacon,  C.  R.  1900, 
130.  1711.) 


Iron  silicide, 

Difficultly  sol.  in  HCl+Aq;  easily  sol.  even 
in  dil.  HF+Aq.  (Hahn,  A.  129,  57.) 

Fe2Si.  Not  easily  sol.  in  cone.  HC1  and 
HN08  but  readily  sol.  in  HF.  (Moissan, 
C.  R.  1895,  121.  623.)  . 

FeioSig.  Sol.  in  hot  HCl+Aq  only  when 
most  finely  powdered.  (Hahn.) 

FeSi2.  Not  attacked  by  cone.  HF  or  H2S04. 
(Hahn.) 

Sol.  in  cold  HF.  (de  Chalmot,  Am.  Ch.  J. 
1897,  19.  123.) 

Existence  questioned  by  Jouve,  (Bull.  Soc. 
1901,  25.  290-293). 

FesSi2.  Sol.  in  HF  and  in  fused  KN08  and 
KNaCOs.  (de  Chalmot,  J,  Am.  Chem.  Soc. 
1895,  17.  924.) 

Iron  semisulphide,  Fe2S. 

Sol.  in  dil.  acids  with  decomposition.  (Arf- 
vedson,  Pogg.  1.  72.) 

Ferrous  sulphide,  FeS. 

Decomp.  by  dil.  acids,  with  evolution  of 
H2S  and  without  separation  of  S,  except  with 
HNOs+Aq. 


+sH20.  SI.  sol.  in  H2O,  especially  if  hot. 
(Berzelius.) 

1  1.  H20  dissolves  70.1  x  KM  moles  FeS  at 
18°.  (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 

Very  violently  decomp  ,  even  by  dil.  acids. 
Sol.  in  HoSOs  +Aq.  Insol.  in  H2S,  or  (NH4)  2S 
-hAq.  SI.  sol.  in  Na2S,  or  K2S+Aq.  Sol.  in 
Na2S  or  K2S  +Aq.  (de  Koninck,  Z.  angew. 
Ch.  1891.  204.) 

Insol.  in  NH4N03,  or  NH4Cl+Aq.    (Brett.) 

Not  completely  pptd.  in  presence  of  Na  cit- 
rate. (Spifier.) 

Contrary  to  assertion  of  Persoz,  it  can  be 
nearly  completely  pptd.  in  presence  of 
Na4P207  by  (NH4)2S-f  Aq.  (Rose,  Pogg.  76. 
18.) 

Sol.  in  alkali  sulpho-molybdates,  -tung- 
states,  -vanadates,  -arsenates,  -antunonates, 
and  -stannates.  (Storch,  B.  16.  2015.) 

Sol.  in  KCN-f  Aq. 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Solubility  of  FeS  in  sugar  solutions.     1  1. 
sugar  of  given  strength  dissolves  mg  FeS 


mg.  FeS 

%Siiffar 

at  17  5° 

at  45° 

at  75° 

10 

3  8 

3  8 

5  3 

30 

7  1 

9  1 

7.2 

50 

9  9 

19  S 

9  1 

(Stolle,  Z.  Ver.  Zuckermd.  1900,  50.  300  ) 

Colloidal.  —  A  very  dilute  solution  has  been 
obtained  which  coagulated  very  readily. 
(Winssinger,  Bull.  Soc.  (2)  49.  452.) 


Ferric  sulphide, 

Decomp.  by  dil  HC1,  or  H2SO4+Aq  with 
evolution  of  H2S,  leaving  a  residue  of  FeS2. 

-f  1KK2O.  Sol.  in  NH4OH+Aq,  also  in 
alcoholic  ammonia.  SI.  sol.  in  (NH4)2S+very 
dil.  Na2S208-f-Aq.  (Phipson,  C.  N.  30.  139.) 

Iron  ^'sulphide,  FeS2. 

Insol.  in  dil.  HC1,  or  H2S03-f-Aq.  Decomp. 
by  HNO8  or  aqua  re^ia  with  separation  of  S. 
Insol.  in  a  10%  solution  of  alkali  sulphide. 

Min.  Pyrite,  Marcasite.  Sol.  in  a  mixture 
of  Na2S  and  NaOH-f-Aq,  Na2S+Aq,  or  mix- 
ture of  Na2S  and  NaSH+Aq;  insol.  in  cold 
NaSH-hAq.  Marcasite  is  more  easily  sol.  in 
above  than  pyrite.  (Becker,  Sill.  Am.  J.  (3) 
33.  199.) 


Ferrof  erric  sulphide,  FegS9 

Min.  PyrrhotiLe.  Sol.  in  dil.  acids  with  a 
residue  of  S.  Extremely  slowly  sol.  in  a  10% 
solution  of  alkali  sulphides.  (Terreil,  C.  R. 
69.  1360). 
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lion  (ferrous)  nickel  sulphide,  2FeS,  NiS. 
Min.  Pentlandite. 

Ferrous  phosphorus  sulphide,  FeS,  P2S. 

(Berzelius.) 

2FeS,  P2S3.  Slowly  decomp.  by  H20.  In- 
sol.  in  boiling  HCl-fAq;  decomp.  by  aqua 
regia.  (Berzelius,  A.  46.  256.) 

Iron  potassium  sulphide  (potassium  sulpho- 
fenite),  K2Fe2S4=K2S,  Fe2S3. 

Insol.  m  cold  or  hot  H2O.  Violently  at- 
tacked by  dil.  acids.  Not  decomp.  by  boiling 
with  alkalies,  alkali  carbonates,  or  sulphides  -f 
Aq.  Decomp.  by  KCN,  or  Na2S203+Aq. 
(Preis,  J.  pr.  107.  16.) 

K2S,  2FeS.    (Schneider,  Pogg.  136.  460.) 

Iron  silver  sulphide    (silver  sulphoferrite), 

Ag2S,  Fe2S3. 
Not  attacked  by  dil.  HCl-fAq;  decomp.  by 

cone.  HCl+Aq.     (Schneider.) 
2Ag2S,  FeSo.    (Schneider,  Pogg.  138.  305.) 
Ag2S,  3FeS,  FeS2.    Min.  Sternbergite.   De- 

comp. by  aqua  regia. 

Iron  sodium  sulphide  (sodium  sulphoferrite), 

Na2Fe2S4+4H20. 

Insol  in  H20  Decomp.  by  very  dil.  acids 
(Schneider,  Pogg.  138.  302.) 

Iron  sulphophosphide,  Fe2PSs. 

Attacked  by  acids  at  100°.  Decomp.  by 
boiling  NaOH-fAq  (Ferrand,  A.  ch.  1899, 
(7)  17.  410.) 

Ferrous  telluride,  FeTe. 

Insol.  in  H20;  sol.  in  acids.  (Fabre,  C.  R. 
105.  277.) 

Kermes. 
See  Antimony  insulphide. 

"  Knallplatin  "  compounds. 

See  l^lmiTi  Qpl  fltj-piiTn  compounds. 


Krypton,  Kr. 

Absorption  by  H20  at  t°. 


0 
10 
20 
30 
40 
50 


Coefficient  of  absorption  det.  by  two 
series  of  experiments 


0.1249 
0.0965 
0  0788 
0  0762 
0.0740 
0.0823 


0.1166 
0  0877 
0.0670 
0.0597 
0.0561 
0.0610 


(Antropoff,  Roy.  Soc.  Proc.  1910,  83.  A.  480.) 


Lanthanic  acid. 


Barium  wetalanthanate, 

(Baskerville,  J.  Am.  Chem.  Soc.  1904,  26. 
79.) 

Lithium  wetolanthanate,  LiH9LaBOi5+2H2O. 

(Baskennlle.) 

Potassium     wetalanthanate,     KHqLa6Oj5+ 

15H20 
Decomp.  by  H20.    (Baskerville.) 


Sodium  raefolanthanate, 

4H20. 

Almost  insol.  in  H2O,  but  decomp.  by  it. 
(Baskerville  ) 

Dtsodium  fefralanthanate,  Na2La407. 
Insol  inH20.    (Baskerville.) 

Lanthanicotungstic  acid. 

Ammonium  lanthaoicotungstate,  2(NH4)20, 

La203,  16W03+16H20. 
Ppt.    Insol  in  H20.    (E.  F.  Smith,  J.  Am, 
Chem.  Soc.  1904,  26.  1481.) 

Barium  lanthanicotungstate,  5BaO,  La203, 

16WOS+16H20. 
Ppt.    (E.  F.  Smith.) 

Silver  lanthanicotungstate,  5Ag20.  La20s, 

16WOS+4H20. 
Very  insol.  in  H20.    (E.  F.  Smith.) 

Lanthanum,  La. 

Slowly  dtepomp.  cold,  rapidly  hot  H20  .  Not 
attacked  by  cold  cone.  HaSO^  but  energet- 
ically by  cold  cone.  HN03+Aq.  Sol.  in  dil. 
acids,  (Hillebrand  and  NortoSn,  Pogg.  166. 
633.) 

Lanthanum  bromide,  LaBrs+7H2O. 

Easily  sol.  in  H2O.  ^Not  very  sol.  in  ab- 
solute alcohol.  Insol.  in  ether.  (Cleve,  Sv. 
V.  A.  H.  Bih.  2.  No.  7.) 

Lanthanum  nickel  bromide,  2LaBr8,  3NiBra+ 


18H20. 

Deliquescent.     (Frerichs  and  Smith.  A. 
191.  355.) 

Lanthanum  zinc  bromide.  2LaBr$.  3ZnBr2-f* 


36H20. 
Very  deliquescent.    (F.  and  S.) 

Lanthanum  carbide,  LaC2.  I 

Decomp.  by  H20  and  dil,  acids.  (Petters- 
son,  B.  1895,  28.  2422.) 

Sol.  in  cone.  H2SO<  and  dil.  acids;  insol.  in 
cone.  HN08. 
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Sol.  in  fused  oxidizing  agents;  decomp.  by 
H20  at  ordinary  temps.  (Moissan,  C.  R. 
1896,  123.  149.) 

Lanthanum  chloride,  LaCls. 
Anhydrous.    Deliquescent.    (Hermann.) 
Insol.  in  acetone.    (Naumann,  B,  1904,  37. 

329.) 

+7JiH20.  Not  deliquescent.  (Zschiesche.) 
Easily  sol  in  alcohol,    (Hermann  ) 

Lanthanum  mercuric  chloride,  2LaCl3,  HgCl2 


Not    deliquescent.      Very    sol.    in    H20. 
(Marignac,  Ann.  Min.  (5)  15.  272  ) 

Lanthanum  stannic  chloride. 
See  Chlorostannate,  lanthanum. 

Lanthanum  fluoride,  LaF8+-H20. 
Precipitate.   SI.  sol.  in  HQ+Aq.   (Cleve.) 

Lanthanum  hydrogen  fluoride,  2LaF$,  3HF. 

Precipitate.    (Frerichs  and  Smith,  A.  191. 
355) 

Does  not  exist.    (Cleve,  B.  11.  910.) 


Lanthanum  hydride, 

Decomp.  by  dil.  acids.  (Winkler,  B.  24. 
1966.) 

LaH8.  Decomp.  by  H2O.  Sol.  in  acids 
with  evolution  of  H2.  Decomp.  by  alkalis. 
(Muthmann,  A.  1902,  325.  266.) 


Lanthanum  hydroxide, 

Insol.  in  H20;  easily  sol.  in  acids;  insol.  in 
KOH,  or  NaOE+Aq. 

Sol.  in  citnc  acid.  (Baskerville,  J.  Am. 
Chem.  Soc.  1904,  26.  49.) 

Lanthanum  zinc  iodide,  2LaI3,  3ZnI2+27H20. 
Very  sol.  in  H2O.    (Frerichs  and  Smith,  A. 
191.  358.) 

Lanthanum  nitride,  LaN. 

Decomp.  by  H2O  with  evolution  of  NH?. 
Sol.  in  mineral  acids.  Decomp.  by  alkali. 
(Muthmann,  A.  1902,  326.  275.) 

Lanthanum  oxide,  LasOs. 

Easily  sol.,  even  when  ignited,  in  mineral, 
and  acetic  acids.  (Hermann  ) 

Sol.  in  boiling  cone.  NH4Cl+Aq.  (Mos- 
ander.) 

Sol  in  cold  cone.  NH4N08  +Aq.  (Damour 
and  Deville.) 

Insol  in  (NH4)2C08+Aq.    (Mosander.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329.) 
Lanthanum  peroxide,  La^Oo. 

Sol.  in  HC1,  H2S04,  ENO*,  and  |KXH,Q»+ 
Aq  with  decomp.  (Cleve,  Bull.  Soc.  (2)  43. 

lidO.+aHjO.  Unstable.  Sol.  in  dil. 
H2S04+Aq  with  decomp.  (Mehkoff,  Z. 
anorg.  1899,  21.  71.) 


Lanthanum  oxybromide,  LaOBr. 

Ppt.    (Frenchs  and  Smith.) 

Lanthanum  oxychloride,  3La2O3,  2LaCl8. 

Insol.  in  H2O.  Difficultly  and  slowly  sol. 
in  HC1,  or  HN03-t-Aq.  (Hermann.) 

LaOCl.  Boiling  H20  dissolves  only  traces. 
(Frerichs  and  Smith.) 

Lanthanum  sulphide,  La2S3. 
Decomp.  by  H20  and  acids.    (Didier.) 

Lanthanum  bisulphide,  LaS2. 

Decomp.  by  heat.  (Blitz,  Z.  anorg.  1911, 
71.  435.) 

Lead,  Pb. 

Lead,  in  contact  with  EbO  and  air  free  from  COa, 
gives  a  solution  of  PbO  which  turns  htmus  blue  and 
turmeric  red,  and  is>  turned  brown  with  £[28 

HaO  which  has  been  boiled  does  not  dissolve  Pb  if 
there  is  no  access  of  air  When  shaken  up  with  air  it 
dissolves  0.01  to  0  008%  PbO  in  2  hours  Pure  spring 
water,  containing  \%  grains  salts,  in  2  pounds  EfaO  and 
no  CO2,  when  conducted  though  a  lead  pipe  150  feet 
long,  dissolves  so  much  lead  that  it  turns  brown  with 
H2S  (Yorke,  Phil  Mag  J  5.  82 ) 

COs  or  small  amts  ot  salts  prevent  the  solution  of 
Pb  1  vol  HaO  with  %  vol.  COa  dissolves  only  a  trace* 
of  Pb  Spring  HsO,  containing  in  10  pounds  1  21 
grains  NaCl  and  CaCh,  and  6  4  grains  CaCOj  dissolved 
in  COa,  does  not  dissolve  lead.  (Yorke ) 

If  the  amt  of  salts  in  solution  equals  ^for  the  amt  of 
HaO,  and  especially  if  they  aie  carbonates,  very  slight 
amts  ^  of  Pb  are  dissolved  (Chnstison,  Phil  Mag.  J. 

CaCOs  dissolved  in  CO  2  water  decreases  the  solu- 
bility of  Pb  more  than  any  other  salt 

Distilled  HaO,  quietly  standing  in  a  closed  flask  with 
lead  and  air  free  from  COa,  deposits  white  flocks  of 


PbOaHa,  and  dissolves  Tzffonj  pt  PbO     The  solution  has 
an  alkaline  reaction,    (v  Jtfonsdorff ,  Pogg,  41.  305  ) 
Water  of  3°  hardness  does  not  take  up  enough  Pb  to 


become  injurious     (Clarke,  J.  B.  1856.  COS.)  . 

Soluble  carbonates  increase  the  solubility  of  Pb  in 
HaO  (Nevins,  C  C.  1851.  G08),  especially  (NHOsCOs 
(Bottger.) 

Presence  of  H2S04  decreases  the  solubility  of  Pb. 
(Horsford,  Chem.  Gaz.  1849.  247.) 

HaO  containing  KaSO*  takes  up  only  a  trace  of  Pb. 
(Wetzlar,  Schw  J  54  324 )  . 

Presence  of  sulphates  diminishes  (Chnstison),  does 
not  diminish  (Graham,  Miller,  and  Hoffmann),  the 
action  of  HsO  on  Pb.  .  ,  , 

CaS04  protects  Pb,  but  it  is  attacked  by  much 
MgSOi  (Kevins ) 

NaCl-hAq  dissolves  only  a  trace  of  Pb 

xifoi  Pt  of  a  chloride  in  HaO  is  not  sufficient  to  pre- 
vent the  solubihty  of  Pb  in  HaO.  (Christison) 

Presence  of  chlorides  increases  the  solubility.  (Gra- 
ham, Miller,  and  Hoffmann,  Nevins ) 

H2O  containing  KNOa  does  not  corrode  Pb 

Nitrates  hinder  the  action  of  H20.  (v  Bonsdorff.) 
Nitrates  increase  the  action  of  HaO  (Graham,  Miller, 
and  Hoffman.)  Nitrates  have  no  influence.  (Kersting.) 

10  Ibs.  of  H2O  dissolved  the  f 9Uowingaints. 
from  Pb  pipes  in  24  hours:  if  distilled  H20-H 
1%  NaaCOs,  0.38  grain  Pb;  if  Duna  water, 
019  grain  Pb;  if  canal  water,  0.15  gram  Pb;  if 
distilled  H20+l%  NH4N08,  0.15  .grain  Pb: 
if  hard  well  water,  0.04  grain  Pb;  if  distilled 
H20-f  1%  KN05,  0.01  grain  Pb.  (Keisting, 
Dingl.  169.  183.)  ,.  ,  ,' 

'  200 1.  Manchester  drinking  water  dissolved 
2.094=  g  from  1  sq.  metre  Pb  in  8  weeks;  9  1. 
well  water  dissolved  1.477  g.  from  1  sq.  metre 
Pb  in  8  weeks;  11 1.  distilled  H20  containing 
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are  dissolved  110.003  g.  from  1  sq.  metre  Pb 
in  8  weeks;  distilled  *H20  free  from  air  dis- 
solved 1.829  g.  from  1  sq.  metre  Pb  in  8 
weeks;  sea  water  dissolved  0.038  g.  from  1  sq. 
metre  Pb  in  8  weeks.  (Calvert  and  Johnson, 
C.  N.  16.  171.) 

A  lead  pipe  taken  up  in  Pans,  which  had 
been  exposed  to  action  of  ordinary  H2O  for 
200  years,  was  found  perfectly  smooth  and 
uncorroded.  (Belgrand,  C.  R.  77.  1055  ) 

Pb  is  attacked  by  all  waters,  hard  or  soft; 
even  highly  calcareous  water  dissolves  some 
lead.  (Mayengon  and  Bergeret,  C.  R.  78. 484.) 

Pure  distilled  H20  does  not  act  on  Pb,  but 
extremely  small  quantities  of  NHs,  EN03, 
etc.  cause  an  action;  but  for  this  action  on  Pb 
the  presence  of  air  and  C02  is  also  required. 
(Stallman,  Dingl.  180.  366.) 

100  ccm.  distilled  H20  dissolved  3  mg.  from 
11.8  sq.  cm.  lead  in  one  week  when  air  with- 
out COa  was  passed  through  the  solution.  8 
mg.  were  dissolved  when  the  air  contained 
C02.  (Wagner,  Dingl.  221.  260.) 

Action  of  dil.  salt  solutions  on  lead.  In  500 
ccm.  of  the  solutions  containing  salt,  bright 
sheets  of  lead  of  5600  sq.  metres'  surface  were 
so  suspended  that  the  liquid  reached  all  parts 
of  the  metal  without  hindrance,  and  the  amts. 
dissolved  determined  after  24,  48,  and  72 
hours  of  action. 


Action  of  salt  solutions  on  11.8  sq.  cm  Pb 
n  one  week  while  air  either  with  or  without 
C02  was  passed  through  the  solution. 

Solubility  of  Pb  in  salt  solutions. 

100  ccm.  solutions  containing  the  given  amts. 
salts  dissolve  Pb  in  mg. : — 


Salt 

g.  silt  in 
100  ccm 

mg  Pb  dissolved 

without  CDs 

with  COs 

KC1 

0  5 

21 

12 

NaCl 

0.5 

21 

12 

NH4C1 

1  0 

12 

5 

MgCl2 

0  83 

20 

35 

Kc\r\ 
2&U4 

1  0 

0 

0 

KNOs 

1  0 

14 

20 

Na2C03 

1  0 

0 

NaOH 

0.923 

430 

Ca02H2 

Saturated 

137 

Salt 

Grammes 
salt  per 
litre 

Dissolved  Pb  in  mg. 
per  litre 

after  24     48      72  hrs. 

NH4N03 

0.020 

13  0 

25 

it 

0.040 

15  0 

32 

a 

0.080 

15  0 

. 

KN03-f- 

0.020 

>  NaNOs 

.0.050 

2  0 

2  0 

. 

'KN03-{- 

0.040 

Na2S04 

0.212 

0  8 

1  0 

KN08+ 

0.045 

K2COs 

0  308 

0.3 

kKNO«+ 

'0.070 

K2S04 

0  504 

0.5 

CaS04 

0  252 

*0.4 

0.8 

0  408 

0.4 

i'.o 

K4C03 

0.310 

0.2 

a 

0  516 

0.2 

CaCl2 

0.250 

*6*.5 

ols 

0  5 

a 

0.510 

0  3 

0.4 

NaaSO, 

0.200 

0.8 

u 

0.400 

0  5 

fNHJSTOs-f 

0  020 

\CaCl2 

0.060 

1.8 

fNH4NOa-}- 

0.020 

|  K2C08+ 

0.100 

.... 

0.4 

[Na2S04 

0.200 

fNa2S04+ 

0,200 

|  K2CO,+ 

0  040 

0.1 

ICaCla 

0.100 

Water  from  L.  Katrine 

1.0 

1.0 

1.5 

Distilled  water     . 

2.0 

2  0 

3.0 

(Muir,  C.  N.  25.  294.) 

(Wagner,  Dingl.  221.  260  ) 

Solubility  of  Pb  in  salt  solutions. 

25  sq.  cm.  were  acted  upon  by  a  solution 
containing  0.2  g.  salt  in  a  litre  for  21  days. 

Three  series  of  experiments  were  carried  on. 
I.  In  corked  flasks.  II.  In  beakers  covered 
with  porous  paper:  diameter  of  mouth  of 
beaker =11.5  cm.  III.  In  basins  covered  with 
porous  paper;  diameter  of  mouth  of  basin  = 
14.5  cm.  IV.  In  corked  flasks  with  constant 
current  of  air.  V.  In  beakers  half  filled  and 
covered  with  porous  paper,  the  lead  being 
suspended  so  that  equal  amts.  of  surface  were 
above  and  beneath  the  liquid. 

The  amts.  in  mgs.  of  PD  dissolved  were  as 
follows: — 


Salt  used 

I. 

II 

III 

IV 

V. 

NH4N03 
KN08     . 
CaCla 
(NH4)2S04 
K2C08 
Dist.  H20 

1  S 
1  6 
3.0 
0.7 
0  3 
1  5 

4  0 
0  5 
2,8 
1,3 
0.3 
0.8 

16  0 
6  0 
5.5 

16.0 
0.7 
4.2 

1  5 
3  5 
5  0 
0.6 
2  0 

3  5 
2.5 
0  3 

(Muir,  Chem.  Soc,  36.  660.) 

H20  sat.  with  C02  dissolves  0.012  g.  Pb  to 
a  litre  in  3  days  (Marais,  C.  R,  77. 1529.) 

Action  of  H20  charged  with  C02  under  760 
mm.  pressure  on  Pb.  3  mg.  of  Pb  were  dis- 
solved per  litre  in  24  hours,  and  the  amt.  was 
not  increased  by  further  action.  The  addition 
of  100  mg.  K2C08+20  mg.  NH4N08  to  a  litre 
prevented  all  action. 

Action  of  H20  charged  with  C02  under  6 
atmos.  pressure  on  Pb. 

14.8  mg.  were  dissolved  per  1.  in  24  hours, 
and  24  mg.  per  1.  in  48  hours. 

Action  of  various  salt  solutions  added  to 
above  solution  of  C02  were  as  follows: — 
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mg   salt 
per  1 

mg   Pb  dissolved 

after 
24  hrs 

after 
48  hrs 

K2C03   .     .     . 
K2C08 
CaC]2     .     .     . 
NH4N08 
NH4N08     .     . 
Distilled  H2O   . 

80 
160 

160 
16 
40 

13  2 

32*.6 
5.0 
10.0 
14.8 

32.0 
6  0 
44.0 

35.6 
24  0 

(Muir,  C.  N.  33,  125.) 

The  corrosion  of  Pb  by  ordinary  distilled 
H20  depends  upon  the  presence  of  CO2  and  O 
If  the  dissolved  C02  is  double  the  amt.  of  the 
dissolved  0,  the  action  is  most,  energetic 
When  C02  is  wholly  absent  and  O  present, 
the  action  is  very  slight,  and  when  the  H2O 
contains  1 J^  or  more  vol.  %  CO 2  with  normal 
amt.  of  oxygen,  there  is  no  visible  corrosion 
Pure  distilled  H20  containing  neither  O  nor 
C02  has  no  action  on  Pb.  In  the  above  cases 
the  greater  £art  of  the  Pb  remains  in  fche 
form  of  a  white  ppt.  or  crust  on  the  Pb,  but 
in  the  case  where  0  and  C02  are  both  present 
in  the  ratio  of  1:2,  very  small  amts.  of  Pb 
go  into  solution  in  a  few  days;  the  amt.,  how- 
ever, diminishes  on  standing  As  the  amt.  of 
C02  increases,  the  amt.  of  Pb  dissolved  in  the 
H20  also  increases. 

NH4OH  alone  does  not  protect  Pb  from 
corrosion,  but  when  in  combination  with  CO2 
the  action  is  much  diminished. 

Ca02H2,  and  NaOH+Aq  attack  Pb  much 
more  actively  in  absence  of  C02  and  presence 
of  air.  In  absence  of  dissolved  O  neither 
CaO2H2  nor  NaOH  attacks  Pb. 

Na2C03+Aq  in  absence  of  C02  attacks  Pb 
slightly,  but  NaHC03+Aq  has  not  the  slight- 
est action. 

CaH2(C03)2-f  Aq  also  has  not  the  slightest 
action  on  Pb,  and  the  presence  of  CaCOj  and 
C02  wholly  prevents  H2O  attacking  Pb. 

CaS04+Aq  in  presence  of  air  forms  a  crust 
on  Pb,  but  no  Pb  is  found  in  solution,  but  if 
air  is  excluded  there  is  no  visible  action.  Pres- 
ence of  C02  causes  a  strong  corrosive  action. 

H20  containing  CaSO4  and  CaH2(C08)2 
does  not  attack  Pb. 

The  above  reactions  are  not  in  the  least 
altered  by  the  presence  of  moderate  amts.  of 
nitrates,  chlorides,  or  ammonium,  or  organic 
compounds;  but  ammonium  salts  in  excess 
have  a  strong  solvent  action  on  Pb.  (Muller, 
J.  pr.  (2)  36.  317.) 

See  also  an  extended  report  of  the  action  of 
H20  on  Pb  made  to  the  Water  Committee  of 
Huddersfield,  England,  in  1886,  by  Messrs. 
Crookes,  Odfing,  and  Tidy. 

Very  extended  researches  are  published  by 
Cornelley  and  Frew  (Jour.  Soc.  Chem.  Ind.  7. 
15),  of  which  only  the  general  conclusions  can 
.be  given  here. 


The  action  of  slaked  lime,  limestone,  sand 
calcium  silicate,  mortar,  etc.,  was  tested.  The 
results  were  as  follows: — 

1  In  nearly  all  cases  the  corrosion  is  greater 
with  free  exposure  to  the  air  than  when  air  is 
excluded.  The  difference  is  especially  great 
in  those  cases  where  the  greatest  action  on  the 
lead  takes  place.  Aluminum  hydroxide  and 
blue  clay  form  exceptions,  and  exert  a  greater 
corrosive  action  when  air  is  excluded.  In  the 
case  of  CaC03,  old  mortar,  CaSi03,  or  a  mix- 
ture of  CaC03  and  CaOoH*,  the  exclusion  or 
presence  of  air  makes  no  appreciable  differ- 
ence. 

KNO  3 + Aq  shows  a  peculiar  behaviour.  In 
the  presence  of  air  it  acts  nearly  as  much  on 
the  Pb  as  pure  H2O,  but  when  air  is  excluded 
it  exerts  nearly  as  much  retarding  action  as 
CaSi03. 

2.  In  the  presence  of  air  the  action  of  H2O 
on  Pb  is  considerably  increased  by  the  pres- 
ence of  NH4N03  or  Ca02H4,  with  exclusion  of 
air,  by  CaS04,  also  by  a  mixture  of  CaO2H2 
and  sand.     All  the  other  investigated  sub- 
stances, even  KN03,  hinder  the  action  of  H2O 
on  Pb  either  with  or  without  exclusion  of  air. 

3.  CaO2H2-f-Aq  exerts  in  all  cases  a  much 
greater  corrosive  action  than  pure  H20,  and 
although  this  action  is  diminished  by  sand 
yet  fresh  mortar  very  quickly  destroys  lead 
pipes  when  in  contact  therewith.   Old  mortar, 
on  the  other  hand,  and  also  CaSiOs  and 
CaC03,  have  a  protective  action 

4.  The  fact  is  very  important  that  sand, 
CaCO3,  old  mortar,  CaSi03,  and  a  mixture  of 
sand  and  CaC03  afford  considerable  protec- 
tion to  lead  against  H20.   A  mixture  of  lime- 
stone and  sandstone  has  more  effect  than  the 
two  substances  separately. 

5.  CaSiOs  totally  prevents  the  corrosive 
action  of  K3ST03  and  NH4NO3,  so  that  the 
lead  is  not  attacked  by  solutions  of  those  salts 
any  more  than  by  H20  containing  CaSi08 
alone.     Sand,  and  a  mixture  of  sand  and 
CaCO3  have  a  similar  effect,  but  npt  to  such 
a  degree. 

6.  The  protective  influence  of  CaCOs  does 
not  appear  to  depend  on  the  presence  of  C02 
and  tne  formation  of  CaH2(CO8)2. 

7.  MgCOs  prevents  the  corrosion  of  Pb  as 
much  as  CaSiO3.    (Carnelley  and  Frew,  Jour. 
Soc.  Chem.  Ind.  7.  15  ) 

Pb  in  contact  with  JZn  or  Fe  is  protected 
thereby  from  the  solvent  action  of  BkO,  and 
in  fact  the  action  is  nearly  null.  Sn,  on  the 
other  hand,  increases  the  action.  This  is  of 
importance  in  regard  to  the  use  of  tin-coated 
lead  pipes. 

The  presence  of  Ca  salts  does  not  influence 
the  action  of  the  H20  on  Pb,  hard  or  soft  H2O 
provided  it  contains  C02  having  a  strong 
corrosive  action.  Removal  of  air  from  H2O 
diminishes  the  solvent  action.  Simple  filtra- 
tion will  remove  all  Pb  from  H2O  if  suit- 
able filters  are  used.  (Flegel,  J.  B.  188B. 
2645.) 
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Pure  distilled  H20  has  stron. 
action  on  Pb,  which  is  very  mucJ 


corrosive 

MWIM.VJ.U  wxi  JL  k/j   VY  xiii/ii  us   vtu,)    ijuu.uj.i  Weakened 

by  addition  of  a  solution  of  CaCO3  in  carbonic 
acid  water,  but  the  presence  of  sulphates  in- 
crease the  action.  Pb  is  not  appreciably  at- 
tacked by  H2O  in  presence  of  chlorides  alone, 


but  very  strongly  when  CaS04  is  also  present. 
H20  containing  C02  also  corrodes  Pb  The 
conclusion  was  drawn  that  the  absence  of  ac- 
tion of  HsO  on  Pb  in  lead  pipes  is  due  to  the 
presence  of  traces  of  CaH2(C03) 2.  (Barbaglia 
and  Gucci,  C.  C  1888.  934.) 


Solubility  in  H20  containing  various  solids  in  solution. 


i 

2 

3 

4 

Water  alone,  unfiltered 
Water  alone,  filtered 
Water  containing  0  049  g.  NaCl  per  1.,  unfiltered 
"             "           "             "        "  "  filtered 
Water  containing  0  49  g.  Na2S04  per  L,  unfiltered 
"             "           "             "        "  "  filtered 

8  19 
3  00 
1.36 
0  68 
3  41 
2  05 

12  98 
4  09 
2  73 
1  50 
6  83 
3.41 

8  19 
2  07 
0  68 
0  67 
2  05 
1.64 

4  09 
2.32 

4.04 
1  36 

1  84 
1  77 

CaHCO3+Aq  containing  0.04  g.  CaO  as  carbonate  per  1. 
CaHC03+Aq  with  NaCl 
CaHC03+Aq  with  Na2S04 
CaS04-f-Aq  containing  0.095  g.  CaO  as  sulphate  per  1. 
CaS04+Aq  with  NaCl 
CaS04+Aq  with  Na2S04 

2  45 
2  05 
2  18 
6.83 
6.46 
4.78 

3.14 
3.41 
3.32 
Q.83 
6.57 
5.87 

2.63 
2  35 
2  05 
3  41 
3.51 
3.69 

5  70 
3  40 
3  16 
1  35 
1  50 
1  77 

Pts  of  lead  per  100,000 


Column  1  gives  the  numbers  for  distilled  water  free  from  air:  column  2  for  distilled  water 
aerated  by  agitation  with  air;  column  3  for  water  continuously  aerated  by  passing  1  litre 
of  air  through  it  per  hour;  column  4  for  distilled  water  through  which  1  litre  of  air  and  400 
cc.  of  C02  were  passed  per  hour  throughout  the  experiment.  (Antony  and  Benelli,  Gazz. 
ch.  it.  1896,  26,  (2)  97  and  352.) 


Almost  insol.  in  cold  HCl+Aq,  and  only  si. 
attacked  when  boiling.  Completely  sol.  in 
HNOs+Aq  if  not  too  cone.,  but  presence  of 
H2S04  or  HC1  diminishes  the  solvent  power 
to  a  great  extent.  (Rose ) 

Granulated  Pb  is  si.  sol.  in  cone.  HCl-J-Aq; 
addition  of  PtCl4  makes  the  action  very  ener- 
getic. Dil.  HCl-f  Aq  may  also  be  used  with 
PtCl4.  (Millon,  C.  R.  21.  49.) 

HCl+Aq  of  1.2  sp.  gr.,  with  Pb,  gives  off 
H  at  ord.  temp.,  more  abundantly  when 
heated.  Evolution  of  H  is  hastened  by  plac- 
ing Cu  m  contact  with  the  Pb  (Stolba,  J. 
pr  94.  113 ) 

Quickly  decomp.  by  hot  HCl+Aq,  slowly 
by  cold.  (Sharpies,  C.  N.  50.  126.) 

Scarcely  acted  upon  by  boiling  cone.  HC1+ 

Sol.  in  aqua  regia. 

HNOs+Aq  is  the  best  solvent,  but  Pb  is 
as  good  as  insol  in  a  mixture  of  HN08  and 
H2S04.  (Berzehus.) 

Not  acted  upon  by  very  cone.  HN08+Aq. 

Pb  is  only  si.  attacked  by  ENOs+Ag  of  any 
strength  below  15°.  Above  15°  it  is  most 
rapidly  attacked  by  a  rather  weak  acid. 
(Montemartini,  Gazz.  ch.  it.  22,  397.) 

Action  of  H2S04  on  Pb. 

H2S04  of  1.842  sp.  gr.  dissolves  201  g.  from 
1  sq.  metre  pure  lead  at  ordinary  temp, 
(time?),  and  H2SO<  of.  1.705  sp.  gr*  dissolves 
only  59  g. 

blight  impurities  in  the  lead  lessen  this 


solubility.  (Calvert  and  Johnson,  Chem.  Soc. 
(2)  1.  66.) 

Strongly  attacked  by  99.8%  H2S04  at  ord. 
temp,  with  exclusion  of  air  (Lunge,  Dingl. 
261.131) 

When  0.2  g.  pure  Pb  was  heated  with  50 
ccm.  H2S04  of  66°  B.  there  was  no  appreciable 
action  below  175°.  At  230-250°  all  the  Pb 
was  suddenly  converted  into  PbS04,  which 
dissolved.  (Bauer,  B.  8.  210.) 

Lead  is  slowly  attacked  by  pure  cold  cone. 
H2S04-hAq  (99.78%  H2S04).  Lead  vessels 
which  held  the  H2S04  were  gradually  de- 
stroyed by  long  standing.  (Napier  and  Tat- 
lock,  C.  N.  42.  314.) 

H2S04+Aq  (20%)  does  not  evolve  H  under 
the  same  circumstances.  (Stolba.) 

Sol.  in  HC2H802+Aq  when  in  contact  with 
the  air. 

Strong  NH4OH+Aq  does  not  dissolve 
lithargej^tmt  lead  immersed  in  NH4OH4-Aq 
3  days  gives  an  ammonia  solution  containing 
0.0139%  lead.  (Endemann,  Am.  Ch.  J. 
1897,  19.  892.) 

Somewhat  sol.  in  NaCl+Aq.  (Reichelt, 
Dingl.  172. 155.) 

NaCl+Aq  attacks  Pb  at  high  temp. 
(Lunge,  L  c.) 

Action  of  KC1O8.  KC108+Aq  (6.3% 
KC108)  oxidised  64.31  g.  Pb  from  1  sq.  metre 
surface  by  b9iling  7  hours;  KC108+Aq  (25% 
KC108)  oxidised  151,12  g.  under  same  condi- 
tions; and  Ca(C108)2,  CaCl2+Aq  (20°  Baume) 
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tions;  and  Ca(ClO8)2,  CaCl2-|-Aq  (20° 
Baume),  obtained  by  passing  C12  through 
Ca02H2+Aq,  oxidised  437.70  g.  (Lunge  and 
Deggeler,  Jour.  Soc.  Chem.  Ind.  4. 31.) 

Insol  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Sol.  m  a  solution  of  K  in  liquid  NH8. 
(Kraus,  J.  Am.  Chem.  Soc.  1907,  29. 1562.) 

Vz  com.  oleic  acid  dissolves  0.0592  g.  Pb  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  15. 
143.) 

Solubility  of  Pb  in  petroleum. 

If  b.-pt.  is  under  230°,  only  slightest  trace 
is  dissolved  in  4  months;  if  230-300°,  0.0026% 


Lead  bromide,  PbBr2. 

SL  sol.  in  cold,  more  easily  in  hot  H2O, 
or  in  H20  containing  HC1,  HN03,  or  HC2H3O2 
(Lowig ) 

1  1.  H20  dissolves  6  g.  PbBr2  at  10°;  addi- 
tion of  HBr  causes  a  ppt  which  redissolves 
on  further  addition  of  HBr.  1000  pts.  of  a 
iquid  containing  720  pts  HBr  dissolve  550  g. 
PbBr2.  This  solubility  increases  by  heating. 
(Ditte,  C.  R  92.  718.) 

1  1.  H20  dissolves  26.28  millimols.  PbBr2 
at  25  2°.  (von  Ende,  Z.  anorg.  1901,  26.  159). 

Solubility  in  100  g.  H20  at  t°. 


Pb  is  strongly  attacked  by  oil  of  turpentine. 
(Am.  Chem.  4.  289.) 

The  fatty  oils  dissolve  Pb  in  considerable 
amt.  (Macadam,  J.  B.  1878. 1169.) 

Not  attacked  by  sugar+Aq.  (Klein  and 
Berg,  C.  R.  102.  1176.) 

Lead  potassium  amide. 
See  Potassium  ammonoplumbite. 

Lead  azoimide,  basic,  PbO,  PbNfi. 
Insol.  in  H20.    (Wohler,  B.  1913,  46. 2054.) 

Lead  azoimide,  PbN5. 

Insol.  in  cold  H20 :  much  less  sol.  in  boiling 
H20  than  PbCla.  1 1.  H2O  dissolves  about  % 
g.  PbN6.  Easilysol.  in  warm  HC2H802+Aq, 
Insol.  in  cone.  3\H4OH*f  Aq.  (Curtius,  B.  24, 
3344.) 


in  4  months;  if  over  300°,  0.0244%  in  4 
months. 

Solubility  of  Pb  in  commercial  oil  of  turpen- 
tine and  resin  oil. 

t° 

G    PbBra 

0 
15 
25 
35 
45 
55 
65 
80 
95 
*100 

0  4554 
0  7305 
0  9744 
1.3220 
1  7457 
2  1376 
2  5736 
3  3430 
4  3613 
4  7510 

Temp. 

%  Pb  dissolved 

in  8  davs 

in  14  days 

Fresh  oil  of 
turpentine    . 
Old  oil  of  tur- 
pentine 
Fresh  oil  of 
turpentine 
Old  oil  of  tur- 
pentine 
Fresh  oil  of 
turpentine    . 
Old  oil  of  tur- 
pentine  . 
Fresh  resin  oil 
Old 
Fresh 
Old 
Fresh 
Old 

15-20° 
15-20 
100 
100 
130-150 

130-150 
15-20 
15-20 
100 
100 
130-150 
130-150 

sl.  trace 
0  0522 
0  265 
0  982 
0  938 

1.738 
trace 
0  073 
0  380 
1  190 
1  050 
2  208 

0  0722 
0  1435 
0  715 
1.851 
2  045 

4.083 
0,024 
0.185 
0.880 
2  711 
2.065 
4.740 

*  By  extrapolation. 
(Lichty,  J.  Am.  Chem.  Soc   1903,  26.  474.) 

SI.  sol.  in  H20, 
8  34  x  10  l  gram,  are  dissolved  in  1  liter  of 
sat   solution  at  20°.     (Bottger,  Z.  phys.  ch 
1903,  46.  603.) 

Solubility  of  PbBr2  in  HN08+Aq  at  25.2°. 
S  =  solubility  in  milHmols  per  litre. 

HN03  normal 

S 

0.001 
0.01 
0.051 
0.04KN08+ 
0  01  HN08 

39  ll 
39.87 
42.56 

42.77 

(Engler  and  Kneis,  Dingl  263.  193.) 

(von  Ende,  Z.  anorg.  1901,  26.  162.) 

Slowly  sol.  in  cold,  easily  in  warm  NH4C1, 
or  NH4N034-Aq.  (Wittstein.) 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 

Insol.  in  H2O  containing  Pb(N08)2.  (von 
Ende,  Z.  anorg.  1901,  26.  159.) 

Insol.  in  benzene.  (Franchimont,  B.  16. 
387.) 

Moderately  sol.  in  liquid  NH3.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790):  ethyl  acetate  (Naumann, 
B.  1910,  43.  314.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  37.  4328.) 

+3H20,    (Ditte,  I.e.) 
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Lead  hydrogen  bromide,   5PbBr2,   2HBr+ 

10H20. 
Sol.  in  HBr+Aq.    (Ditte,  C.  R.  92.  718.) 

Lead  magnesium  bromide,  PbBr2,  2MgBr2+ 

16H20. 

Very  deliquescent.  Decomp.  immediately 
by  H20  or  alcohol.  (Otto  and  Drewes,  Arch. 
Pharm.  229.  585.) 

Lead  potassium  bromide  (potassium  bromo- 

plumbite,  PbBr2,  KBr+H20. 
(Remsen  and  Herty,  Am.  Ch.  J.  14.  124  ) 
+-H20.    (Wells,  Sill.  Am.  J.  145.  129  ) 
PbBr2,  2KBr.    Sol.  in  a  little  H20  without 

decomp.,  but  decomp.  by  an  excess  with 

separation  of  PbBr2.    (Lowig.) 

+H20.    (Wells,  SilL  Am.  J.  145.  129.) 
2PbBr2,  KBr.    (Wells.) 

Lead    potassium    perbromide,    K3Pb2Brs  + 

4H20. 

Decomp.  by  H20  and  alcohol.  (Wells,  Z. 
anorg.  4.  340.) 

Lead  rubidium  bromide,   PbBr2,   2RbBr+ 


(Wells,  SiU.  Am.  J.  146.  34.) 
2PbBr2,  RbBr.    (Wells.) 

Lead  sodium  bromide. 

Decomp.  by  H2O.    (Lowig.) 

Lead  bromochloride,  PbBrCl=PbBr2,  PbCl2. 

Can  be  recrystallised  from  H20  without 
decomp  (lies,  C.  N.  43.  216.) 

3PbCl2,  PbBr2,  Sol.  in  H20  with  decomp. 
Sol.  in  HC1  and  in  HBr.  Insol.  m  cold  al- 
cohol; sL  sol.  in  boiling  alcohol.  (Thomas, 
C.  R.  1899,  128.  1235.) 

Lead  bromoiodide,  PbBrI=PbBr2,  PbI2. 

Decomp.  by  H20.  Cryst.  from  a  solution 
of  PbI2  in  HBr,  (Grissom  and  Thorp,  Am. 
Ch.  J.  10,  229.) 

3PbBr2,PbI2.  Decomp.  by  H2O.  (Thomas 
C.  R.  1899,  128.  1236.) 

6PbBr2,PbI2.    (G.  and  T.) 

Lead  bromosulphide,  PbBr2,  PbS. 
Properties  as  chlorosulphide.  (Parmentier.) 

Lead  chloride,  PbCls. 

Slowly  sol.  m  135  pts  HsO  at  12.5°,  and  in  a  much 
smaller  quantity  of  hot  HaO,  (Bischof) 

Sol  in  30  pts  cold,  and  22  pts  hot  HaO.    (Wittstein.) 

Sol.  in  30  pts  HaO  at  18  75°     (Abl  ) 

100  pts.  H20  dissolve  4.59  pts.  PbCb  at  15.5°.  (Ure's 
Diet.) 

100  pts.  H*0  dissolve  0.9712  pt.  PbCl2  at 
20°.  (Formanek,  C.  C.  1887.  270.) 

100'  pts.  H20  dissolve  0.946  pt.  PbCl2  at 
17.7°.  (Bell,  Chem.  Soc.  (2)  6.  355.) 

Sol.  in  105.2  pts.  H2O  at  16.5°.  (Bell,  C.  N. 
16.69.) 


100  pts.  H20  dissolve  0.8  pt.  PbCl2  at  0°; 
1.18  pts.  at  20°;  1.7  pts  at  40°;  2  1  pts.  at 
55°;  3.1  pts.  at  80°.  (Ditte,  C  R.  92.  718.) 

1 1.  H2O  dissolves  38.80  millimols.  PbCl2  at 
25,2°.  (von  Ende,  Z.  anorg.  1901,  26. 148.) 

9  61  x  ICh1  gram  are  dissolved  m  1  liter  of 
sat.  solution  at  20°  (Eottger,  Z.  phys.  ch. 
1903,  46.  603  ) 

Solubility  in  H20. 
100  g.  H20  dissolve  g.  PbCl2  at  t°. 


t° 

G  PbCh 

0 

0  6728 

15 

0  9090 

25 

1  0842 

35 

1  3244 

45 

1  5673 

55 

1  8263 

65 

2.1265 

80 

2  6224 

95 

3.1654 

*100 

3.3420 

*  By  extrapolation. 
(Lichty,  J.  Am.  Chem.  Soc.  1903,  25.  474.) 

33  6  rmllimols.  Pb  are  dissolved  in  1  liter 
H20  at  18°.  (Pleissner,  C.  C.  1907,  II.  1056.) 

1  1.  H2O  dissolves  77.76  milliequivalents 
PbCl2at25°.  Sp  gr.  of  thes9lution25°/4°  = 
1.0069.  (Harkins  and  Wnminghoff,  J  Am. 
Chem.  Soc.  1911,  33.  1816.) 

0.0388  mol.  mg.  PbCl2  are  sol.  in  1  1.  H2O. 
(Kernot  and  Pomilio,  Soc.  R.  Napoh,  1912, 
(3).  XVII,  353.) 

A  colloidal  modification  is  sol.  in  hot  water 
to  give  cryst.  modification.  (Van  de  Veide, 
Ch.  Z.  1893,  17.  1908.) 

Solubility  in  H2O  is  not  much  increased  by 
the  adoption  of  acids.  (Fresenius.) 

Sol.  in  cone.  HCl+Aq,  from  which  it  is 
pptd.  by  H2O,  but  less  sol.  in  dil.  HCl+Aq 
than  in  H2O.  (Berzekus.) 

Sol.  in  1636  pts.  H2O  containing  HCL 
(Bischof.) 

Sat.  solution  of  PbCl2  in  HCl+Aq  of  1.116 
sp.  gr.  contains  2.566%  PbCl2  at  16.5°. 

Solubility  in  HCl+Aq.  100  pts.  liquid  con- 
taining pts.  HC1  of  1.1162  sp.  gr.  in  100 
pts.  H20  dissolve  pts.  PbCl2  at  17.7°. 


Pts 

HC1 

Pts. 
PbCh 

Pts 
HC1 

Pts. 
PbCla 

Pts 
HCl 

Pts 
PbCh 

0  356 
0.559 
0.933 
1.498 
2.117 
2.900 

1 
2 
3 

4 
5 
6 

7 

0.347 
0.201 
0.165 
0.145 
0.131 
0.107 
0  100 

8 

9 
10 
15 
20 
30 
40 

0  099 
0.096 
0  093 
0.090 
0.111 
0.151 
0.216 

50 
60 
70 
80 
90 
100 

(Bell,  Chem.  Soc.  21.  350.) 
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Solubility  of  PbCl2  in  HC1. 

Solubility  of  PbCl2  in  HCl  at  18°. 

\.mt  HC1      Amount  PbCla  dissolved  in  1000  pts.  of 
inlOOpts                                    hcluld 

HCl  Normality 

G   PbCUperl 

H20       
AtO° 

At  20° 

At  40°     At  55°      At  80° 

0 
0  0001 

0  0002 
0  0005 
0  00102 
0  0102 

9  34 
9  305 
9  300 
9  243 
9  200 
8  504 

0  0        8.0 
56        28 
10  0        12 
18  0        24 
21.9        4  7 
31  5       11.9 
46  0      29  8 

11  8 
3  0 
1  4 
4  8 
6.2 
14  1 
30  0 

17  0     21  0     31  0 
4.6       6  5      12.4 
32       5  5     12  0 
72       9  8     19  8 
10.4     12  9     23.8 
19  0     24.0     38.0 

(Pleissner.  Arb.  Kais    Gesundamt.  1907,  26. 
384.) 

Sol.  in  hot,  insol.  in  cold  cone.  H2SO4. 
(Hayes.) 
SoL  in  dil  HNOs+Aq,  from  which  it  is 
pptd.  by  HCl+Aq.    (Gladstone.) 
Easily  and   completely  decomp.   by  hot 
HNOa-fAq.    (Wurtz.) 

Solubility  of  PbCl2  in  HN03+Aq  at  25.2°. 
S=  solubility  in  millimols  per  litre. 

(Ditte,  C.  I 
Solubility  in  HC1  +  Aq 

PbCl2  in  mgs.  in  1 
mols.  HC1  in  ditto 

I.  92.  718.) 
atO°     ^^-^mols 

2 

0  ccm,  solution;  HCl- 

f 

PbCla 

HCl 

PbCh 

HCl 

2 

2 

0  42 
0.22 
0  135 
0.11 
0.105 
0.099 
0.090 
0.08 

0. 
0.35 
0  675 
1  125 
1.6 
2.3 
3.4 
4  5 

0  072 
O.OS8 
0  100 
0  209 
0  95 
1.5 
1  9 
3  01 

5.8 
11.7 
29.5 
46  7 
73  5 
89.0 
96.0 
111  5 

HNOs  normal 

s 

0  001 
0  01 
0  051 
0  04  KN03+ 
0  01  HN03 

38  87 
39.71 
42  92 

43  36 

It  is  seen  that  very  little  HCl+Aq  is  suffi- 
cient to  diminish  solubility  very  considerably, 
and,  that  on  further  addition  of  HCl+Aq,  the 
solubility  is  nearly  constant,  and  increases  fi- 
nally very  much  when  large  amts.  of  HCl+Aq 
are  present.    (Engel,  A.  ch  (6)  17.  359.) 

Solubility  of  PbCl2  in  HCl+Aq  at  25°. 

(von  Ende,  Z.  anorg.  1901,  26.  162.) 

Solubility  of  PbCl2  in  NH4Cl+Aq  at  25  20°. 
S=  solubility  in  millimols  per  litre. 

NHiCl  normal 

S 

G  HCl 
per  1 

G  PbOli 
per  1. 

G.  HCl 
perl. 

G.  PbCh 
perl 

025 
0  50 
1  0 

9.47 
7.11 
4  35 

0    - 
0  5 
1 
2 

10  79 
9  0 
7  6 
6  0 

3 

6 
10 

5  0 
3  1 

1  8 

(von  Ende,  Z.  anorg.  1901,  26.  152.) 
Solubility  of  PbCl2+NH4Cl  at  22°. 

(Noyes,  Z  phys  Ch   1892,  9.  W6  ) 
Solubility  of  PbCl2  in  HCl+Aq  at  25.20°. 
S=  solubility  in  rnillimols  per  litre. 

G    equiv 
per  1   HaO 

NH4C1 

G  equiv  per 
100  cc  H20 
PbCls 

G  eqxiiv. 
per  1  H20 
NH4C1 

G   equiv  per 
100  cc  H20 
PbCh 

HCl  normal 

8 

HCl  normal 

8 

00 
0  1 
0.2 
0  3 
04 
0  5 
0  55 
0  6 
0  65 
07 
0,8 
0  9 

7.49xl03 
3  10 
1  916 
1.508 
1.348 
1  263 
1.189 
1  092 
1  012 
0.956 
0.837 
0  793 

1.0 

1  2 
1.5 
2  0 
2.5 
3.0 
4.0 
5.0 
6,0 
7.0    ' 
7.29* 

0.758x10-* 
0  707 
0  671 
0  695 
0.812 
0  968 
1.502 
2.338 
3.580 
5.628 
6.46 

0.0000 
0.0009 
0.0022 
0.0030 
0.0045 
0.0091 
0.0114 
0.0151 
00226 
0.0302 
0.0452 
0.0910 
0.1850 

38.80 
38.66 
38  20 
37.94 
37.35 
35.80 
34.99 
33  75 
31.46 
29  32 
25  46 
17.12 
10.12 

0  3714 
0.5142 
0.7386 
1.026 
1  538 
2.051 
2.564 
3.085 
3.718 
5.0 
7.5 
10  0 
12.05 

6  35 
5.37 
4  73 
4.41 
4.61 
5  18 
6.25 
7.78 
8.16 
19.38 
65.86 
141.35 
164.3 

*  Saturated. 
(BrBnsted,  Cong.  Appl.  Chem.  1909,  Sec.  X, 
110.)  . 

(von  Ende, 

Z.  anorg.  1901,  26.  148.) 
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Solubility  in  NH4Cl-f-Aq  at  t°. 

Much  more  sol.  in  HgCl2+Aq  than  in  H2O. 

Grammes 
HgCh  in 
100  pom 

Grammes 
PbCh 
dissolved 

After  sub- 
tracting amt 
dissolved  by 
HzO  alone 

Calculated 
no  of 
grammes  for 
100  g  HgCh 

t° 

G  PbClain 
100  g  of 
the  soiution 

G   NH4C1 
in  100  g  of 
the  solution 

Solid  phase 

17° 

0  89 
0  21 
0  16 
0  14 
0  076 
0  078 
0  078 
0  098 
0  34 
0  64 
0  52 
0  33 
0  30 
0.0 

0  0 
0  96 
1  43 
1  40 
3  48 
4  23 
4  93 
12  36 
22  33 
26  49 
26,68 
26  91 
27  03 
27  14 

PbCl2 
eutectie-pt. 
2PbCl2,  NH4C1 
eutectic-pt. 
NH4C1 

0 
4 
2 
1 
0  5 
0  25 
0  125 

0  9712 
1  8972 
1  4874 
1.2272 
1  0808 
1  0192 
0  9926 

0  9350 
0  5208 
0  2600 
0.1134 
0.0500 
0  0226 

23  37 

26  04 
26  00 
22  68 
20  00 
18.08 

(Formanek,  C.  C.  1887.  270  ) 

Solubility  of  PbCl*  in  Pb(N03)2+Aq  at  20° 

G  equiv  per  1 

PbCNOa^ 

PbCla 

0  0 
0  2 

0  0777 
0  0832 

50° 

1  69 
1  08 
0  67 
0  58 
0  48 
0  49 
0.71 
1  76 
3.31 
3.96 
2  65 
1  62 
0  32 
0  0 

0  0 
0,51 
1  45 
2  45 
4  86 
12  45 
19  42 
27.16 
31.90 
33.56 
33  62 
33  88 
34  14 
34  25 

PbCla 
eutectic  pt. 
UpbCk,  NH4C1 
eutectic  pt 
NH4CI 

(Noyes,  Z.  phys  Ch  1892,  9.  623  ) 

Solubility  in  Pb(N08)2-fAq  at  25°. 
C  =  concentration  of  Pb(N08)2  in  Pb(N08)2 
+Aq  expressed  in  milliequivalents  per  1. 
dj^Sp.  gr.  of  Pb(NO3)2+Aq  at  25°. 
S  -Solubility  of  PbCl2  in  PbdSTO8)2+Aq 
expressed  in  milliequivalents  per  1. 
d2=Sp.  gr.  25°/4°  of  Pbd2-f-Pb(IS303)2-f- 
Aq. 

C 

di 

S                    d2 

20  020 
50  063 
99  660 

1  0008 
1.0045 
1.0119 

76.75         1  0095 
76  64         1.0139 
77.98         1.0210 

100° 

3  10 
2  02 
1  85 
1.80 
1.76 
1  98 
4  54 
8.32 
11  40 
12  67 
12  50 
11.60 
10.70 
9  88 
9,26 
4  21 
3  06 
1  61 
0.0 

0  0 
1  32 
5  33 
6  01 
8  59 
13.19 
26  08 
32  64 
36  29 
37.62 
38.14 
38  32 
38  66 
40.22 
41  90 
42  91 
43  20 
43  42 
43  51 

1         PbCl2 
eutectic  pt. 
l2PbCl2,  NH4C1 
eutectic  pt. 
PbCl2,2NH4Cl 
eutectic  pt. 
NH4C1 

(Harkins  and  Winninghof.  J.  Am.  Chem.  Soc. 
1911,  33.  1816.) 

Solubility  of  PbCl2  in  PbCNOs^-f  Aq  at  25°. 

G  Pb(N03;2perl. 

%  PbCla 

0 
3  31 
6  62 
33  12 
82  80 

1  09 
1  10 
1  05 
1  11 
1  29 

Armstrong  and  iilyre,  Proc.  Roy.  Soc  1913, 
(A)  88.  234  ) 

Solubility  of  PbCl2  in  KCl-f-Aq  at  25.20°. 
S  =  Solubility  in  millimols  per  litre. 

KCl  normal 

s 

KCl  normal 

S 

These  results  show  that  the  double  salt 
PbCl2,  2NH4C1  can  only  exist  in  aqueous 
solution  at  temperature  above  70°. 
(Demassieux,  C.  R.  1913,  156.  894.) 

0  0000 
0.001 
0  0025 
0.0049 
0.0049 
0  0099 
0.0200 
0.0599 

38.80 
38.32 
37.85 
37.02 
37.02 
35,28 
32.16 
22.62 

0.0999 
0.5006 
0.7018 
0.9991 
0.9991 
1.5018 
2.0024 
3.0036 

16.90 
7.40 
7.38 
4.90 
4.90 
4.83 
5.56 
9.74 

(von  Bnde,  Z.  anorg.  1901,  26.  151.) 
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Solubility  of  PbCl2+KCl  in  H20  at  20°. 
Values  =g.  equivalents. 

A  study  of  the  equilibrium  between  lead 
hloride  and  sodium  chloride  in  aqueous  solu- 
ion  at  13°,  50°  and  100°  shows  that  at  none 

In  1000 

f  these  temp    do  these  chlorides  form  a 

g   solution 

In  1000  g   HaO 

Solid  phase 

double  salt.    (Demassieux,  C.  R.  1914,  158. 

PbCh 

KCl 

PbCh 

KCl 

02.) 

28.0 

1  57 

PbCl2,  KCL 

Solubility  in  salts-f  Aq  at  25°. 

VsHaO-fKCl 

Concentration  of 

the  salt 

Solubility  of  PbCh 

17  80 

3  18 

23  42 

1  18   } 

Salt  used 

Equivalents  per 

Equivalents  per  liter 

16  56 

3.05 

21  50 

3  96 

liter 

15.50 

2  91 

19  85 

3  73 

None 

o 

0  07770 

14  76 

2  77 

18  66 

3  50 

PbCl2,KCl. 

HC1 

0.05 

0  04786 

13  96 

2  66 

17  48 

3  33 

i/3H20 

0  1 

0  03243 

13  16 

2  47 

16.17 

3  03 

a 

0  2 

0  01927 

13  08 

2  45 

16  06 

3  01 

KCl 

0  05 

0  0482 

12  94 

2  40 

15  80 

2  93 

a 

0  1 

0  0341 

ct 

0  2 

0  0219 

12.96 

2  36 

14  92 

2  87   I 

MgCl2 

0  05 

0  0503 

12  86 

2  35 

15  63 

2.86 

0,1 

0  0350 

12  44 

2  30 

15  03 

2  78 

CaCl2 

0  05 

0  0503 

11  84 

2  29 

14  30 

2  77 

a 

0.1 

0,0355 

11  38 

2  24 

13  70 

2  70 

tt 

0  2 

0.0219 

10  60 

2  20 

12.72 

2.64 

MnCl2 

0  05 

0  0501 

11  98 

2  29 

14.35 

2  62 

0  1 

0  0349 

10  46 

2  14 

12  47 

2  55 

tt 

0  2 

0  0217 

10  22 

2  10 

12  13 

2  49 

ZnCl2 

0  2 

0.0220 

9  82 

2.04 

11.60 

2  41 

CdCl2 

0.05 

0.0601 

9  34 

1  965 

10  96 

2  31 

a 

0.1 

0  0481 

8.94 

1  884 

10.42 

2  20 

tt 

0  2 

0.0355 

7  86 

1  575 

8  92 

1  79 

7  72 

1  526 

8  72 

.*.      I  O 

1  744 

(Noyes,  Z.  phys.  Ch.  1892,  9.  623.) 

7  66 

1.404 

8  56 

1  570 

7  46 
7.36 
7.38 
7  30 
7  34 
7.36 
7.48 

1  324 
1  224 
1  223 
1.127 
1  122 
1  059 
1  022 

8  29 
8  11 
8  13 
7  98 
8  01 
8.00 
8  10 

1  472 
1.348 
1  347 
1.231 
1  225 
1  152 
1.107 

2PbCl2,  KCl 

Sol.  in  KOE-fAq.    (Rose.) 
Less  sol.  in  dil.  salt  solutions  than  in  H20, 
especially  CaCl2+Aq;  sol.  in  534  pts.  H20 
containing  CaCl2.    (Bischof.) 
More  sol.  in  Na2S203+Aq  than  in  H2O,  but 
not  as  sol.  as  AgCl.    (HerseheU,  1819.) 
More  sol.  in  NaC2H802+Aq  than  in  H20. 

7  52 
7  70 

7  82 

0  988 
0  930 
0  880 

8.13 
8  28 
8.38 

1  068 
1.000 
0.943 

,(Anthon.) 
Easily  sol.  in  NH4N08+Aq.     , 
SI  sol.  in  liquid  NH8.    (Franklin,  Am.  Ch. 

8  24 
8.42 
8.84 

0  821 
0  783 
0.719 

8  79 
8  96 
9  36 

0.875 
0  833 
0  761 

J.  1898,  20.  828  ) 
Insol.  in  cone,  alcohol.    (Wittstein.)    In- 
sol. in  94%  alcohol;  very  si  sol.  in  cold  or  hot 

9  54 

0  639 

10  03 

0  672 

76%  alcohol. 

10.68 
12.32 

0  575 
0.523 

11.18 
12.85 

0.602 
0  545. 

Solubility  in  alcohol  at  25°. 
Alcohol  =g.  mol.  alcohol  in  1  1  of  solvent. 
PbCl2=g.  mol.  PbCl2  in  1  1.  of  solution. 

12.38 
12  36 

0  503 
0.483 

12  88 
12  85 

0.523^ 
0  502 

Alcohol       42           1         l/«         Vi 
EbCl2     0.0172  0.0257  0.0298  0.0330  0.0338 

12.56 
12.48 
12.24 
14  52 

0  475 
0  458 
0  375 
0  29S 

13  04 
12  95 
13  65 

14  88 

0.497 
0  475 
0.387 
0.306 

PbCl2 

Alcohol      Vs          0 
PbCl2     0.0367  0.0388 
(Keraot  and  Pomilio,  Soc.  R.  Napoli,  (3)  17. 

19  00 

0.19£ 

>19.33 

0.199 

353.) 

(Bransted,  Z.  phys.  Ch.  1912,  80.  208.) 

Insol.  in  benzene.    (Franchimont,  B.  16* 

387.) 

PbCl2  is  sol.  in  120  pts.  pure  H2O,  but  on 

Insol.  in  CS2.    (Arctowski,  Z.  anorg.  1894, 

adding  5%  NaCl  437  pts.  are  required  .to 
effect  solution.    When  PoCl2  is  digested  with 

6.  257.) 
Insol.  in  benzonitrile.    (Naumann,  B.  1914, 

cone.  NaCl+Aq,  1  pt.  dissolves  in  129  pts.  o 
the  liouid. 

47.  1370.) 
Insol.  in  methyl  acetate  (Naumann,  B. 

448 


LEAD  CHLORIDE 


1909,  42.  3790);  ethyl  acetate.    (Naumann, 
B.  1910,  43.  314.) 

Insol  in  methylal.  (Eidmann,  C.  C.  1899, 
II,  1014.) 

Insol.  m  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Glycerine  dissolves  1.995%  PbCl2. 

1  pt.  glycerine+1  pt.  H2O  dissolves  1.32% 
PbCl2 

1  pt.  glycerine  +3  pts.  H20  dissolves  1  0365 
%  PbCl2. 

Glycerine  containing  87.5%  H2O  dissolves 
0.91%  PbCl2.  (Piesse,  B.  7.  599.) 

Solubility  of  PbCl2  in  mannite+Aq  at  25°. 

Mannite  =g.  mol  mannite  in  1  1.  of  solvent. 

PbCl2=g.  mol.  PbCl2  in  1  1.  of  solution. 
Mannite  Vs  ll*  Vs  Vie  l/»a 
PbCl2  0.0408  0.0403  0.0394  0.0384  0.0385 

Mannite    Ve4         0 
PbCl2      0.0377  0.0388 
(Kernot  and  Pomilio,  Soc.  R.  Napoli,  (3)  17. 
353.) 

Min.    Cotunnite. 
Lead  fctfrachloride,  PbCl4. 

Sol.  in  H20  with  subsequent  decomp. 
(Rivot,  Beudant,  and  Daguin,  Ann.  Min.  (5) 
4.  239.) 

Obtained  m  a  pure  state  by  Friedrich.  SoL 
in  a  little  cold  H20,  but  is  decomp.  by  warm- 
ing or  diluting.  Miscible  with  cone.  HCl-h 
Aq;  not  attacked  by  cone.  H2S04  even  on 
warming.  (Friedrich,  W.  A.  B.  102,  2b.  534.) 

Lead  tefrochloride  wth  MCI. 
See  Chloroplumbate,  M. 

Lead  magnesium  chloride,  PbCk  2MgCl2-f- 

13H20. 

Deliquescent.  Decomp.  by  H2O.  (Otto1 
and  Drewes,  Arch.  Pharm.  228.  495.) 

Lead  potassium  chloride  (potassium  chloro- 

plumbite),  PbCl2,  KCL 
(Remsen  and  Herty,  Am.  Ch.  J.  14.  125.) 
Contains  Vs  H20.    (WeUs,  Sill.  Am.  J.  145. 

130.) 
See  also  Demassieux,  PbCl2+KCl  under 

2PbCl2,KCL    (Wells.) 

See  ako  Demassieux  as  above. 

Lead  rhodium  chloride. 
See  Chlororhodite,  lead. 

Lead  rubidium   chloride,    PbCl2,    2RbCl+ 


(Wells.  Sill.  Am.  J.  146.  34.) 
2PbCl2,RbCl.    (Wells.) 

Lead  sodium  chloride. 
Decpmp.  by  H30. 


Lead  sodium  tefrachloride,  2PbCl4,  9NaCl. 

Very  sol.  in  H2O.  (Sobrero  and  Sehni,  A. 
ch.  (3)  29.  165.) 

See  also  Chloroplumbate,  lead. 

Lead  thallous  chloride,  PbCl2,  3T1C1. 

SI.  sol.  in  cold,  more  in  hot  H2O.  (Noyes, 
Z.  phys.  Ch  9.  622.) 

PbCl2,  T1C1.  Ppt  (Ephraim,  Z.  anorg. 
1909,  61.  245 ) 

Lead  chloride  ammonia,  2PbCl2,  3NH8. 
(Rose,  Pogg.  20.  157.) 

Lead  tetracbloride  ammonia,  PbCU,  4NH3. 

Pptd.  from  chloroform  solution  (Mat- 
thews, J.  Am  Chem.  Soc.  1898,  20.  825  ) 

PbCl4,  2NH3.  Fumes  in  the  air.  Decomp. 
by  H20  (Matthews ) 

Lead  chloride  arsenate,  3Pbs(As04)2,  PbCl2. 
See  Arsenate  chloride,  lead. 

'Lead  chloride   borate,   Pb(B02)2,    PbCl2+ 

H20. 
See  Borate  chloride,  lead. 

Lead  chloride  carbonate. 
See  Carbonate  chloride,  lead. 

Lead  chloride  chlorite. 
See  Chlorite  chloride,  lead. 

Lead  chloride  with  fluoride  and  iodide. 

See  Lead  chlorofluoride  and  Lead  chloro- 
iodide. 

Lead  chloride  phosphate. 
See  Phosphate  chloride,  lead. 

Lead  chloride  phosphite,  PbCl2,  Pb2P206(?). 
Ppt.    (Berzelius.) 
Does  not  exist.    (Rose.) 

Lead  chloride  sulphate. 
See  Sulphate  chloride,  lead. 

Lead  chloride  sulphide,  PbCl2,  3PbS. 
See  Lead  chlorosulphide. 

Lead  chlorofluoride,  PbClF. 

SI.  sol.  in  H2O  without  decomp.  Easily 
sol  in  ENOj+Aq.  (Berzelius.) 

Solubility  in  H20. 

100  g.  H20  dissolve  0.0211  g.  PbClF  at 
0°;  0.0370  g.  at  25°;  0.1081  g.  at  100°.  (Starck, 
Z.  anorg.  Ch.  1911.  70.  174.) 

Solubility  in  HCfl-f-Aq  at  25°. 

Solution  of  PbClF  in  HCl-f  Aq  containing 
0.0535  g.  equiv.  per  1.  contains  0.0758  g. 
PbClF  in  100  cc.  of  solvent. 

Solution  of  PbClF  in  HCl-f  Aq  containing 
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01069  g.  equiv.  per  1.  contains  0.1006  g. 
PbCIF  in  100  cc.  of  solvent.  (Starck.) 

Solubility  in  acetic  acid  at  25°. 

Solution  of  PbCIF  in  HC2H302  containing 
0.0518  g.  equiv.  per  1.  contains  0.05129  g. 
PbCIF  in  100  cc.  of  solvent. 

Solution  of  PbCIF  in  HC2H8p2  containing 
0.1055  g.  equiv.  per  1.  contains  0.0561  g. 
PbCIF  in  100  cc.  of  solvent  (Starck.) 

Solubility  m  PbCl2+Aq. 


t° 

G.  equiv.  per  I 

G.  PbCIF  in 
100  cc  of  solvent 

18° 

a 

a 
25° 

1C 

tt 

0  0100 
0  0195 
0  0495 
0.00996 
0  0196 
0  0392 

0.0020 
0  0016 
0  0002 
0  0030 
0  0008 
0  0005 

(Starck.) 

Lead  chloroiodide,  2PbCl2,  PbI2. 

Sol.  in  hot  NH4Cl+Aq.  (Poggiale,  J.  pr. 
35.  329.) 

PbCl2,  PbI2.  Sol.  in  hot  HCl+Aq.  (En- 
gelhardt.) 

Sol.  in  H20.  (Thomas,  C.  R.  1898,  126. 
1351^ 

Lead  chloroselenide. 

Decomp.  by  boiling  H20  and  by  cone. 
KOH+Aq.  (Fonzes-Diacon,  C.  R  1900,130. 
1133.) 

Lead  chlorosulphide,  PbCl2,  3PbS. 

Partially  decomp.  by  hot  H20.  Not  at- 
tacked by  dil.,  but  decomp.  by  cone.  HC1+ 
Ao.  (Hunefeld,  J.  pr.  7.  27.) 

PbS,  PbCl2.  Decomp.  by  H20,  acids,  or 
alkalies.  (Parmentier,  C.  R.  114.  298.) 

ClPbS2PbS2PbS2PbCl.  Ppt.  (Hofmann, 
B.  1904,  37.  250.) 

Lead  fluoride,  PbF2. 

Very  si.  sol.  in  H20,  and  not  more  in  HF+ 
Aq.  (Berzelius,  Pogg.  1.  31.) 

5.5  millnnoLg  are  sol.  in  1000  ccm.  H20. 
(Jaeger,  Z.  anorg.  1901,  27.  38.) 

1  1.  H20  dissolves  640  mg.  at  18°.  (Kohl- 
rausch,  Z.  phys.  Ch.  1904,  50.  356.) 

641  mg.  in  1  1.  of  sat,  solution  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1908,  64.  168.) 

Moresol.inHNOs,orHCl+Aq.  SI.  sol.  in 
KF+Aq.  (Herty,  Am.  Ch.J.  14.107.) 

SI.  sol.  in  dil.  HF+Aq;.  insol.  in  strong 
HF+Aq. 

0.01302  g.  atoms  Pb  are  sol  in  1000  cc.  HF. 
(Jaeger,  Z.  anorg  1901,  27.  37.) 

Insol.  in  liquid  HF.    (Franklin,  Z.  anorg. 


Insol.  in  ethylacetate.  (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

Lead  potassium  fluoride,  3KF,  HF,  PbF4. 

Decomp.  HaO,  stable  in  dry  air.  (Brauner, 
Z.  anorg.  1894,  7.  7.) 

Lead  silicon  fluoride. 
;  Fluosilicate,  lead. 

Lead  tantalum  fluoride. 
See  Fluotantalate,  lead. 

Lead  titanium  fluoride. 
See  Fluotitanate,  lead. 

Lead  fluoride  sulphate. 
See  Sulphate  fluoride,  lead. 

Lead  hydroxide,  Pb02H2. 

Not  appreciably  sol.  in  H20.  (Jaeger, 
Z.  anorg.  1901,  27.  38.) 

1  1  H20  dissolves  0  155  g.  PbO2H2  at  20° 
and  100°.  (Sehnal,  C  R.  1909,  148.  1396.) 

Solubility  in  NaOH+Aq. 


G  Na  in  20  ccm 

G.  Pb  in  20  ccm. 

0.2024 
0.3196 
0.5866 
0  9476 
1.7802 

0.1012 
0.1736 
0,3532 
0.4071 
0.5170 

(Rubenbauer,  Z.  anorg.  1902,  30.  336.) 
Solubility  of  Pb02H2  in  NaOH+Aq  at  25°. 

G.  mol.  per  1. 

Solid  Phase 

Na 

Pb 

0.274 

0.431 
0.476 
0.745 
1.132 
1.519 

0.0181 
0.287 
0.319 
0.489 
0.711 
0.101 

PbO2H2 
it 

tt 

<( 

ee 
te 

1905,  46.  2.) 

Insol.  in  liquid  NH8. 
1898,  20.  828.) 


(Gore,  Am.  J.  Ch. 


(Wood,  Chem.  Soc.  1910,  97.  884.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

2PbO,  Pb02H2=3PbO,  HaO.  Sol.  in 
10,000  to  12,000  pts.  H20.  (Yorke.)  Sol.  in 
7000  pts.  H20.  (v.  Bonsdorff,  Pogg.  41. 307.) 

0.45  millimol.  Pb  are  sol.  in  1  liter  HaO  at 
18°.  (Pleissner,  C.  C.  1907,11. 1056.) 

Sol.  in  acids.  Insol.  in  NH4OH+Aq.  Sol. 
in  NaOH,  or  KOH  + Aq.  Sol.  in  hot  NH4C1+ 
Aq,  and  reppjjd.  by  NH4OE+Aq. 

Solubility  in  KOH+Aq,  according  to  Ditte 
(C.  R.  94.  130).  When  KOH+Aq  is  gradu- 
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ally  added  to  lead  hydroxide  suspended  in 
H20,  the  lead  hydroxide  is  at  first  dissolvec 
proportional  to  the  amount  of  KOH,  unti 
the  strength  reaches  200  g.  KOH  to  1  litre 
H20.  The  solubility  then  diminishes  anc 
increases  again  until  400  g.  KOH  are  dis- 
solved in  1  litre  H20.  The  amorphous  lead 
hydroxide  is  then  converted  into  crystalline 
2PbO(Pb02H2).  By  further  addition  of 
KOH  the  solubility  is  suddenly  decreased, 
and  then  increases  again.  (Ditte.) 

Sol.  in  triethyl  toluenyl  ammonium  hy- 
drate +Aq. 

Sol.  in  sorbine+Aq.    (Pelouze.) 

Sol.  in  acetates  4- Aq.    (Mercer.) 

Sol.  in  Ca,  Ba,  Sr,  K,  or  Na  sucrate+Aq. 

Not  pptd.  in  presence  of  Na  citrate -j-Aq, 


See  also  under  Lead,  and  Lead  oxide. 

Lead  perhydroxide,  Pb02,  H20. 
See  Lead  peroxide. 


Lead  imide,  PbNH. 

Decomp.  by  H20  and  dilute  acids.    (Frank- 
lin, Z.  anorg.  1905,  46.  27.) 


Lead  iodide,  PbI2. 

•Sol  in  187  pts.  boiling  H20.    (Berthemot.) 

Sol.  in  1235  pts.  H20  at  ord.  temp.,  and  194 
pts.  at  100°.  (Denot,J.  pr.  1.  425.) 

Sol.  in  2400  pts.  H20  at  18.75°.    (Abl.) 

Sat.  Pbla+Aq  at  20°  contains  0.0017  pt.; 
at  27°,  0.002  pt.;  ab  100°,  0.0039  pt.  PbI2. 
(Lassaigne,  J.  chim.  med.  7.  364.) 

1  l.H2O  dissolves  0.6  g.PbI2  at  10°.  (Ditte, 
C.  R.  92. 718.) 

1  1.  H20  dissolves  1.58  millimols  PbI2  at 
25.2°.  (Von  Ende,  Z.  anorg.  1901,  26.  159.) 

0.47  XHH  gram  are  dissolved  in  1  litre  of 
sat.  solution  at  20°.  (Bbttger,  Z.  phys.  Ch. 
1903,  46.  603.) 

Solubility  in  100  g.  H2O  at  t°. 


HNOs  normal 

s 

0.001 
0.01 
0.051 
0.04   KNOs-h 
O'.Ol    HN03 

38.87 
39.06 
39.45 

39.45 

t° 

G  PbI2. 

0 

0.0442 

15 

0.0613 

25 

0.0764 

35 

0.1042 

45 

0.1453 

55 

0.1755 

65 

0.2183 

80 

0.3023 

95 

0.3960 

*100 

0.4360 

*By  extrapolation. 

tflLichty,  J.  Am.  Chem.  Soc.  1903,  26.  474.) 

0.0013  g.  mol.  PbI2  are  dissolved  in  1  1. 
H20  at  20°.  (Fedotieff,  Z.  anorg.  1911,  73. 
178.) 

Not  more  sol.  in  HC2H802-f  Aq  than  in 
H20,  contrary  to  Henry.  (Denot,  I.  c.) 

Pptd.  from  aqueous  solution  by  little  HI+ 
Aq,  but  redissolved  by  the  addition  of  more. 
(Ditte,  C.  R.  92.  718.) 

Insol.  in  cold,  sol  in  hot  HCl+Aq  with 
decomp. 

Solubility  of  PbI2  in  HNOs+Aq  at  25.2°. 
S= Solubility  in  millimols.  per  litre. 


(von  Ende,  Z.  anorg.  1901,  26. 162.) 

Sol.  in  KOH+Aq. 

Sol.  in  cone.  KI,  Nal,  BaI2,  SrI2,  CaI2,  and 
MgI2+Aq,  from  which  it  is  pptd.  by  H2O. 
(Berthemot.) 

Very  sol.  in  KI-f-Aq,  2  mols.  PbI2  being 
dissolved  for  1  mol.  KI.  (Boullay.) 

Sol  inNH4I+Aq.  Easily  sol.  in  Na2S208-H 
Aq.  (Werner,  C.  N.  53.  51.) 

Not  pptd.  ui  presence  of  Na  citrate.  (Spil- 
ler.) 

Solubility  in  sat.  I2+Aq  at  20° =0.00216  g. 
mol.  perl.  Solid  phase  PbI2-fI2.  (FedotieS, 
Z  anorg.  1911,  73.  178.) 

Very  easily  sol.  in  liquid  NHS.  (Franklin, 
Am  Ch.  J.  1898.  20.  828.) 

SI.  sol.  in  alcohol.  (Henry.)  Decomp.  by 
soiling  ether.  (Vogel.) 

100  g.  formic  acid  dissolve  0.25  g  at  19.8°. 
(Aschan,  Ch.  Ztg.  1913,  37.  1117 ) 

Insol.  in  CS2  (Arctowski,  Z.  anorg.  1894, 
5.  257.) 

SI.  sol.  in  benzonitrile.  (Naumann.  B. 
1914,  47.  1369.) 

Difficultly  sol  in  methyl  acetate.  (Nau- 
mann, B.  1909, 42. 3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904. 
37.4329.) 

0.02  pts.  are  sol.  in  100  pts.  acetone  at  59°. 

0.02  pts.  are  sol.  in  100  pts.  amyl  alcohol  at 
133.5. 

0.50  pts.  are  sol.  in  100  pts.  aniline  at  13°. 

1.10  pts.  are  sol.  in  100  pts.  aniline  at  184°. 

(Laszczynski,  B.   1894,  27.  2287.) 
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Solubility  of  PbI2  in  pyridme  at  t°. 

PbI2,  4KI.    Decomp.  by  H20;  insoi.  in 
alcohol.     (Boullay.)     Does  not  exist.     (R. 

t° 

G   PblaperlOO 
g  pyridme 

Solid  phase 

and  H.) 
3PbI2,    4KI+6H20.      (Berfchelot,    I    c.) 

—37 

0  166 

PbI2,  C6H5N 

-L/oes  not  exist/.    \s^.  £incL  JQ..J 

—20 

0  175 

tc 

Lead  potassium  periodide,  KsPb2l8+4H20. 

0 

0  186 
0  200 

(t 

Decomp.  by  H20  or  alcohol.     (Wells,  Z. 

+  3 

0  215 

te 

anorg.  4.  346.) 

6 

0  225 

Pblj,  C5HfiN+ 
PbI2,  2C5H5N 

Lead  rubidium  iodide,  PbI2,  RbI-f2H20. 

15 

0  208 

Pblj,  2C5H5N 

(Wells,  Sill.  Am.  J.  146.  34.) 

35 

0  188 

u 

57 

>*}i-f 

0  190 

(t 

Lead  silver  iodide,  PbI2,  2AgI. 

77 
92 

0  228 
0  290 

t( 

(Ruff  and  Geisel,  B.   1905,  38,  2663.) 

98 
105 

0  340 
0  370 

tt 

(( 

Lead  silver  iodide   ammonia,   PbI2,   2AgI, 

108 

0  410 

(I 

5NH3. 

112 

0  445 

ft 

(Ruff  and  Geisel,  B.  1905,  38.  2663.) 

(Heise,  J  phys.  Ch.  1912,  16,  273.) 

Lead  hydrogen  iodide,  PbH2l4  =PbI2,  2HI. 

Cold  H20  dissolves  out  HI.  Sol.  in  hot 
H20,  from  which  crystallizes  PbI2.  (Guyot, 
J.  chim.  med.  12.  247 ) 

+10H20.  Decomp.  by  H2O.  (Berthelot, 
C.  R.  91. 1024.) 

Lead  lithium  iodide,  Pblj,  LiI+5H20. 

Loses  1  mol.  H20  at  95°  and  loses  another 
mol.  H20  at  100°.  (Bogorodski,  C.  C.  1894, 
II  515.) 

Phi.,  2LiI+6H20.  SI.  sol.  in  HjO.  (Mos- 
nier,  C.  R  1895,  120.  446  ) 

Lead  magnesium  iodide,  PbI2,  2MgI2. 

Decomp.  by  H20  and  by  alcohol.  (Mos- 
nier,  A.  ch.  1897,  (7)  12.  402.) 

-hl6H20.  Very  hygroscopic.  Decomp. 
immediately  by  H20.  (Otto  and  Drewes, 
Arch.  Pharm.  229.  180.) 

Lead  nickel  iodide,  PbNi2I6+3H2O. 

Decomp.  by  H20.  (Mosnier,  A.  ch.  1897, 
(7)  12.  411.) 

Lead  potassium  iodide  (Potassium  iodoplum- 
bite),  PbI2,  KI. 

Permanent.  Completely  decomp.  by  H20. 
Unacted  upon  by  cold,  out  completely  de- 
comp. by  hot  alcohol.  (Boullay,  A.  ch. 
(2)  34.  366.) 

+2H20.  The  only  salt  that  could  be 
obtained  by  Remsen  and  Herty  (Am.  Ch.  J. 
14.110.) 

PbI2,  2KI.  SI.  sol.  in  boiling  chloroform; 
easily  sol  in  strong  KI-hAq,  insol.  in  alcohol, 
(Brooks,  C.  N.  1898,  77.  191.) 

+2H20.  Decomp.  by  H20.  (Berthelot, 
A.  ch.  (5)  29.  289.) 

Does  not  exist.    (R.  and  H.) 

+4H20.  (Ditte,  C.  R.  92. 134.)  Does  not 
exist.  (R.  and  H.) 


Lead  sodium  iodide,  PbI2,  Nal. 

Decomp.  by  H20.  (Poggiale,  C.  R.  20. 
1180) 

-h#H20.  (Remsen  and  Herty,  Am.  Ch, 
J.  14.  124 ) 

PbI2, 2NaI+6H20.     81.   sol.   in   H20. 
(Moismer,  C.  R.  1895, 120. 445  ) 

Lead  iodide  ammonia,  PbI2,  2NHs, 

Decomp.  by  H20.  (Rammelsberg,  Pogg. 
48. 166.) 

Lead  iodide  carbonate. 
See  Carbonate  iodide,  lead. 

Lead  iodosulphide,  PbS,  4PbI2. 

Decomp.  by  light,  heat,  acids  and  alkalies. 

(Lenher,  J.  Am.  Chem.  Soc.  1895,  17.  512.) 

Sol.  in  cone.  HI;  insol.  in  dil.  HI+Aq. 

(Lenher,  J.  Am.  Chem.  Soc.  1901,  23.  681.) 

IPbS2PbS2PbI.  Ppt.  (Hofmann,  B.  1904, 
37.  251.) 

Lead  sw&oxide,  Pb20. 

Decomp.  bv  H2O  into  PbO2H2. 

Decomp.  by  dH.  H2S04,  HC1,  HNOa, 
HC2HsO24-Aq,  or  alkalies,  into  PbO,  which 
dissolves,  and.  Pb,  which  dissolves  or  not, 
according  to  the  reagent.  Sol.  in  dil. 
Pb(N08)2+Aq. 

Lead  monoxide  (Litharge),  PbO. 

Sol.  in  7000  pts.  H20.    (Horsford.) 

Pure  PbO  is  insol.  in  H20.  (Brandecke, 
Repert.  63.  155;  Siebold,  Rg>ert,  53.  174; 
Herbergen,  Repert.  55.  55.)  8L  sol.  in  H2O. 
(Yorke,  Phil.  Mag.  (3)  5.  82.) 

0.31  millimoles  rb  are  dissolved  in  1  liter 
H20  at  18°.  (Pleissner,  C.  C.  1907,  II.  1056.) 

1.71  X10-2  g.  are  dissolved  in  1  litre  of  sat. 
solution  at  20°.  (BSttger,  Z.  phys.  Ch.  1903, 
46.  603.) 

Easily  sol.  in  acids. 
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(Andre*, 


Sol.  in  KOH,  or  NaOH+Aq;  also  in 
Ca02H2+Aq. 

Sol.  in  boiling  Cu(NO3)2-f  Aq  with  pptn.  of 
Aq. 

Sol,  in  CaCl2,  and  SrCl2-f  Aq. 
C.R.  104.359.) 

Sol.  in  MgCl2+Aq.  (Voigt,  Ch.  Ztg.  13. 
695.) 

Sol.  in  boiling  CuCNOOa+Aq  with  pptn  of 
CuO 

Partially  sol.  in  Cd(N03)2}  and  Mn(]STOs)2 
+Aq  with  pptn  of  CdO  and  MnO  respec- 
tively. 

Not  acted  upon  by  Mg,  Ag,  Co,  Ni,  or  Ce 
nitrates  -f  Aq.  (Persoz.) 

Very  sol.  in  Pb(C2H302)2+Aq.  (Rochle- 
der.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1S99, 
II,  1014.) 

When  finely  pulverised,  sol.  in  cane  sugar 
-f  Aq,  but  less  than  Pb8O4.  (Peschier.) 

SI.  sol.  in  glycerine.  Readily  sol.  in  glucose 
+  Aq.  (Persoz.) 

Sol.  in  volatile  oils,    (Schweitzer.) 

Yellow 


Solubility  in  H20  at  22°. 


Solubility  in  g  - 
equiv.  per  litre 

1.  YeUow  PbO,  obtained  by 
boiling  lead  hydroxide 
with  10%  NaOH 
2.  Yellow  PbO,  obtained  by 
heating  1  at  630°  * 
3.  Yellow  PbO;  obtained  by 
heating  at  740°  red  PbO, 
formed  by  boiling  lead 
hydroxide  with  cone. 
NaOH 
4.  Yellow  PbO  obtained  by 
heating  pure,  commer- 
cial, yellow-brown  PbO 
at  620°. 

1.  03x10-* 

1.05xlO-4 
l.OOxlO-4 

1  09  x  10-4 

(Ruer,  Z.  anorg.  1906,  50.  273.) 

Red  modification.  Obtained  by  boiling 
lead  hydroxide  with  cone.  NaOH+Aq 

Solubility  in  H20  at  22° -0.56X10-4  g. 
equiv,  per  1.  (Ruer,  Z.  anorg.  1906,  50,  273.) 

Yellow-brown  modification.  Solubility  in 
H20  at  22°  -1. 10X10-*  g.  equiv,  per  litre. 
(Ruer,  2.  anorg.  1906,  50.  273.) 

See  also  Lead. 

Min.  Massicot. 

Lead  oxide  (Red  lead),  Pb8O4. 

InsoLinEsO. 

Converted  by  acids  into  Pb02  and  salts  of 
monoxide. 

Sol.  in  a  large  amt.  of  glacial  acetic  acid. 
(Berzeh'us.)  Insol.  in  acetic  acid.  (Schon- 
bein,  J.  pr.  74.  325.) 


Solution  in  HC2H3O2-j-Aq  may  decompose 
or  not  according  to  concentration  of  acid. 
When  treated  with  an  excess  of  HC2H8O2-h 
Aq  of  8°  B,  Pb304  is  quickly  dissolved,  but 
the  solution  soon  deposits  PbO2;  this  de- 
composition is  facilitated  by  dilution.  But 
if  PbsO4  is  treated  with  a  large  excess  of 
glacial  HC2H302,  it  dissolves,  and  the  solu- 
tion is  permanent  if  atmospheric  air  is  ex- 
cluded, and  temp,  does  not  rise  above  40°. 
(Jacquelain,  J.  pr.  53.  152.) 

Insol  in  acetone.  (Eidmann,  C.  C.  1899, 
II,  1014;  Naumann,  B.  1904,  37.  4329.)  m 

Easily  sol.  in  cane  sugar  +Aq.    (Peschier.) 

Min.  M^n^um. 

Lead  sesquioxide,  Pb203 

Insol  in  H20  or  in  KOH+Aq. 

Decomp.  by  strong  acids  into  Pb02  and 
corresponding  salt  of  monoxide. 

Lead  peroxide,  PbO2. 

Insol.  in  H2O.  Sol.  in  acids,  also  in  cone. 
alkali  hydroxides  4-Aq.  The  solutions  in 
acids  are  very  unstable,  except  when  con- 
centrated and  kept  at  a  low  temperature. 

Decomp.  by  cold  HC1,  HCN,  HBr,  and 
HI+  Aq.  Not  attacked  by  other  acids  when 
cold,  but  decomp  thereby  when  hot.  Insol. 
in  moderately  cone.  HNO8,  H2SO4,  or 


ass. 

There  are  two  forms  of  Pb02,  the  amor- 
phous and  the  crystalline. 

1  1.  of  very  cone.  H2S04  dissolves  10  milli- 
mols  crystalline  PbO2. 

Solubility  of  amorphous  Pb02  in  HaS04+Aq 
at  22°. 

99.5  milhmols  Pb02  are  dissolved  in  1  1.  of 
acid  containing  1720  g,  H2S04. 

4  milhmols.  PbO2  are  dissolved  in  1  1.  of 
acid  containing:  1097  g,  H2S04< 

v  =  moles  HsSO*  per  mole  of  H20. 

c==milMmols.  PbO  2  dissolved  in  1  litre. 


V 

C 

V 

C 

0.32 
0.30 
0.25 

0.82 
0  4 

7.10-2 

0.20 
0  15 
0.10 

8.HH 
5.10-4 

l.NH 

(Dolezalek  and  Finckli,  2.  anorg.  1906,  61. 
323-5.) 

Decomp.  by  NH4OH-j-Aq.  Sol.  in  cone. 
KOH,  or  NaOH+Aq. 

Sol.  with  decomp.  in  Hg2(N03)2-fAq. 
(Levol.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II,  1014;  Naumann,  B.  1904,  37.  2943.) 

Min.  Plattnente. 

Lead  manganese  peroxide,  Pb02,  4Mn02. 

Ppt,  (Gibbs  and  Parkmann,  Sill.  Am,  J. 
(2)  39.  58.) 
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Lead  oxybromide,  PbBr2,  PbO. 

Insol.  in  H20. 

+1,  1J4  and  3H20.  (Andre",  C.  R.  96. 
1502.) 

6PbO,  PbBr2+2H20.  Ppt.  (Stromholm, 
Z.  anorg.  1904,  38.  436.) 

Lead  oxychloride,  2PbCl2,  PbO+2H20. 

(Andr<§,  C.  R.  96.  435.) 

PbCl2,  PbO.  Absolutely  insol.  in  hot  or 
cold  H2O.  (Andre,  A.  ch.  (6)  3.  108.) 

Min.  Mattockite. 

-HH2O.   Sol.  in  hot  NaOH+Aq.    (Andre\) 

0  38  rmllimols.  Pb  are  dissolved  in  1  litre 
H20  at  18°.  (Pleissner,  C.  C  1907,  II.  1055.) 

PbCl2,  2PbO.  Insol.  in  H20.  Sol.  in  dil 
KOH+Aq  (about  110  g.  in  1  1.)  (Ditte,  C.  R. 
94.1180.)  •  '  v  * 

Min.  Mendiptfe.   Easily  sol.  in  HN08  +  Aq. 

-h2H20.   (Andr&  A.  ch.  (6)  3.  111.) 

PbCl2,  3PbO.  Insol.  in  H20.  (Dober- 
einer.) 

•f  HH20.  Ppt.  (Stromholm,  Z.  anorg. 
1904,  38.  435.) 

4-2H20  0.10  milhmols  Pb  are  dissolved 
in  1  litre  H20  at  18°.  (Pleissner,  C.  C.  1907, 
II.  1056  ) 

-h3H20.   Ppt.    (Andre",  C.  R.  104.  359.) 

-h4H20.  Nearly  insol.  in  H20.  SI.  sol. 
inNaOH+Aq.  (Vauquelin.) 

PbCl2,  5PbO.    (Dbbereiner.) 

6PbO,  PbCl2-f  2H20.  Ppt.  (Stromholm, 
Z.  anorg.  1904,  38.  434.) 

PbCl2,  7PbO.    Cassel-yellow. 

Lead  strontium  oxychloride,  2PbO,  SrCl2+ 

5H20. 
(Andre",  C.  R.  104.  359.) 

Lead  oxychloride,  iodide,  PbCl2,  PbI2,  4PbO. 

Min.  Schwartzeribergite.  Sol.  in  dil. 
HNO3-{-Aq. 

Lead  oxyiodide,  PbI2,  PbO. 

Insol.  in  boiling  H20  or  KE  +  Aq.  (Brandes, 
A.  10.  269.) 

+MH20.    (Ditte,  C.  R.  92.  145.) 

-fH2O. 

PbI2,  2PbO.  Insol.  in  H20.  (Denot,  J. 
Pharm.  20.  1.) 


. 
PbI2,  3PbO+2H20.    Ppt.    (Kiihn,  C.  C. 

1847.  593.) 

PbI2,  5PbO.    Insol.  in  H2O.     (Denot.) 
4-  7H20.    (Ditte,  C.  R.  92.  145.) 
6PbO,  PbI2+2H20.     Ppt.     (StrSmholm, 

Z.  anorg.  1904,  38,  437.) 
9PbO,PbI2+2H20.    (StrSmholm,  Z.  anorg. 

1904,  38.  437.) 

Lead  oxyperiodide,  PbO,  PbI2I8. 

Decomp.  by  boiling  H20.  Sol.  in  dil. 
HC2H802+Aq.  (GrSger,  W.  A.  B.  100,  2b. 
415.) 


Lead  phosphide, 
Decomp.  by  H20  and  dil.  acids.    (Bossuet, 
!.  R.  1913,  157.  721.) 

Lead  phosphoselenide,  PbSe,  P2Se. 

Insol.  in  H2O  or  HCl+Aq.  Sol.  in  HNO3 + 
Aq. 

Insol.  in  cold,  slowly  decomp.  by  hot  al- 
kalies+Aq.  (Hahn,  J.  pr.  (2)  93.  436.) 

2PbSe,  P2Se3.  Insol.  in  H20,  HC1,  or 
HNOs+Aq.  Slowly  sol.  in  red  fuming 
HN03.  (Hahn.) 

2PbSe,  P2Se5.  Decomp.  by  fuming  HN08. 
(Hahn.) 

Lead  selenide,  PbSe. 

Cold  HN03-f-Aq  dissolves  Pb  with  separa- 
tion of  Se,  which  dissolves  on  wanning. 
(Little,  A.  112.  212.) 

Min.  Clausthahte.  Sol.  in  HN03-f  Aq 
with  separation  of  Se,  when  warmed. 

Lead  mercury  selenide,  (Pb,  Hg)Se. 
Min.  Lehrbachite. 

Lead  sulphide,  PbS. 

Very  si.  sol.  in  H20. 

1  1.  H20  dissolves  3.6X10-5  moles.  PbS  at 
18°.  (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 

1  1.  H20  dissolves  3X10-4  g.  PbS  at  25°. 
(Hevesy,  Z.  anorg.  1913,  82.  328.) 

Insol  in  dilute  acids;  alkalies,  and  alkali 
sulphides  +Aq.  Decomp.  with  solution  in 
moderately  oil.  HN08+Aq.  With  cone. 
HN03  or  aqua  regia,  PbSO*  is  formed.  Sol. 
in  hot  cone.  HCl-f  Aq. 

1 1.  H20  sat.  with  H2S  dissolves  1.5  X 10-*  g. 
PbS  at  25°.  (Hevesy,  Z.  anorg.  1913,  82. 
328.) 

Insol.  in  NH4C1,  or  NH4N08  -f  Aq.   (Brett.) 

Somewhat  sol.  in  H2S-j-Aq  when  heated 
therewith  in  a  sealed  tube.  (Senarmont,  A. 
ch.  (3)  32. 168.) 

Insol.  in  potassium  thiocarbonate  -f  Aq. 
(Rosenbladt,  Z.  anal.  26. 15.) 

Sol.  in  Na2S203+Aq.  (Waller,  J.  Anal. 
Ch.  5.  646.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Min.  Galena,  Galemte. 

Lead  po^sulphide,  PbS8. 

Ppt.;  insol.  in  alkali  sulphides;  decomp. 
by  cone.  HN08.  (Bodroux,  C.  R.  1900,  130. 
1398.) 

Lead  platinum  sulphide. 
See  Sulphoplatinate,  lead. 

Lead    sulphide    mercuric    chloride,    3PbS, 

4HgCl2. 

Decomp.  by  H2O.  (Levallois,  C.  R.  96. 
1666.) 
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Lead  sulphobromide,  chloride,  or  iodide. 
See  Lead  bromosulphide,  etc. 

Lead  dtstdphodumide,  PbN2S2,  NH8. 

Ppt. 

Very  stable  in  the  air  or  in  a  vacuum. 

Sol,  in  no  solvent  without  decomp. 

When  rapidly  heated  it  explodes  very 
violently  at  140°.  (Ruff,  B.  1904,  37.  1581.) 

Lead  telluride,  PbTe. 

Insol.  m  H2O.  Sol.  in  cold  HNO3-hAq. 
(Rose,  Pogg.  18.  68.) 

Min.  Altaite.    Easily  sol.  in  HNO3+Aq. 

"  Leucone." 

Wohler  (A.  127.  268)  gives  this  substance 
the  formula  HioSisOio,  but  it  is  identical  with 
silicoformic  anhydride,  Si2H203,  which  see. 

Lime. 

Quicklime  ,  CaO.    See  Calcium  oxide. 

Slaked  lime,  Ca02H2.  See  Calcium  hy- 
droxide. 

Lithium,  Li. 

Decomposes  H20. 

Easily  sol.  in  dil.  acids.   Slowly  attacked  by 
cone.  H2S04,  rapidly  by  cone.  HNO3+Aq. 
Insol.  in  hydrocarbons.   Sol.  in  liquid  NH3, 
but  not  so  easily  as  K. 

Sol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  820.) 

1  gram  atom  dissolves: 
at        0°  in  3  93  mol.  liquid  NH8. 
ft  —25°    "  3.93      "         "         " 
«  —.50°    "  3  93      "         "         " 
«  —  80°    "  3.93      "         "         " 
(Ruff,  B.  1906,  39.  840.) 

Sol.  in  ethylamine.  Insol.  in  propylamine 
andinsecondaiyaiidtertaaxyainines.  (Kraus, 
J.  Am.  Chem.  Soc.  1907,  29.  1561.) 


Lithium  amalgam, 

LiHgs  is  obtained  at  all  temp,  up  to  100°. 
Can  be  cryst.  from  Hg  without  decomp.  at 
any  temp,  below  100°.  (Kerp,  Z.  anorg.  1900, 
25.  68.) 

Lithium  amide,  LiNH2. 

(Ruff,  B.  1911,  44.  505.) 

Decomp.  slowly  in  the  air. 

Slowly  decomp.  by  cold,  rapidly  by  hot 
H20. 

Slowly  decomp.  by  HC1. 

Slowly  decomp.  by  cold,  rapidly  by  hot 
abs.  alcohol.  (Titherley,  Chem.  Soc.  1894, 
65.  518.) 

Tnlithittm  amide,  IAtNEz. 

-  by  H°°-  (Dflfert> 


Lithium  ammonia,  Li,  NH3. 

Decomp.  by  H20  at  ordinary  temp.;  sol. 
in  liquid  NH3.  (Moissan,  C.  ft.  1898,  127. 
689.) 

Li,  3NH3.    (Moissan,  C.  R.  1901, 133.  716.) 

Tnlithium  ammonium,  LisNB^. 

Very  hydroscopic,  decomp.  by  H20.  (Da- 
fert,  M.  1910,  31.  992.) 

Lithium  antimonide,  Li3Sb. 

Decomp,  by  H20  with  evolution  of  H2. 
Sol.  in  liquid  NH3.  (Lebeau,  C.  R.  1902, 134. 
285.) 

Lithium  arsenide,  Li3As. 

Decomp.  by  H20;  decomp.  violently  by 
fuming  HN03.  (Lebeau,  C.  R.  1899, 129. 50.) 

Lithium  azoimide,  LiN8. 

Deliquescent.    Stable  in  aq,  solution. 

36.12  pts.  are  sol.  in  100  pts.  H20  at  10°. 

62.07     "    "     "     "  100    "    H20   "15.5°. 

66.41     "    "     "    "  100   "    H2O   "  16°. 

20.26  "  "  "  "  100  "  abs.  alcohol 
at  16°. 

Insol.  in  ether.  (Curtius,  J.  pr.  1898,  (2) 
58.  277.) 

+H20.  Very  hydroscopic;  decomp.  in  the 
air.  Very  sol.  in  H20  and  alcohol.  (Dennis, 
Z.  anorg.  1898,  17.  18.) 

Lithium  bromide,  LiBr. 

Deliquescent. 

100  pts.  H20  dissolve  at: 
0°      34°      59°      82°       103° 
143      196      222      244      270  pts.  LiBr. 

Sp.  gr.  of  LiBr+Aq  at  19.5°  containing: 
0         10       15       20       25      30%  LiBr, 
1.035  1.072  1.113  1.156  1.204  1.254 

35        40        45        50       55%  LiBr. 
1.309  1368  1.432  1.500  1.580 
(Kremers,  Pogg.  103.  65;  104.  133:  Gerlach, 
Z.  anal.  8. 285.) 

Temp,  of  maximum      g.-mol.  LiBr  dissolved 

density  of  LiBr+Aq.         in  1000  g.  H^O. 

1  921°  0.2941 

0.881°  0.4383 

(de  Coppet,  C.  R.  1900, 131*  178.) 

Moderately  sol.  in  liquid  NH8.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1369.) 

Solubility  in  gjycol  at  14  7° =37.5%.  (de 
Coninck,  Belg.  Acad.  Bull.  1905,  359.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  methyl  acetate  (Naumann,  B.  1909, 
42. 3789) ;  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 
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Difficultly  sol.  in  ethyl  acetate.     (Nau- 
mann,  B.  1910,  43.  314.) 
+H20.    100  g  H20  dissolve  209  g   LiBr 
at  44°.    (Bogorodsfa,  C  C.  1894,  II.  514.) 
-f-2H20     (Bogorodski  ) 
•f  3H20.     100  g   H2O  dissolve  80  g.  LiBr 
at  —30°,  and  122  g.  at  —10°.    (Bogorodski.) 

Lithium  molvbdenvl  bromide.  LiBr.  MoOBr, 

Sp.  gr,  of  LiCl+Aq. 

g.  LiCl  in  1000  g. 
of  solution 

Sp  gr  16°/16° 

0 
2  3923 
6.2360 
10.1093 

1  000000 
1.001405 
1.003647 
1.005921 

+4H20. 

Very  hygroscopic.    (Weinland  and  Knoll, 
Z.  anorg.  1905,  44.  111.) 

Lithium  bromide  ammonia. 
LiBr,  NH3.    Sol.  in  H20  with  decomp. 
LiBr,  2NH8.    "    "     «      "          " 
LiBr,3NH8.    "    "      "      " 
LiBr,4NH3.    "    "      "      "          " 
(Bonnefoi,  C.  E.  1900, 130.  1395.) 

Lithium  carbide,  LiC2. 

Insol.  in  cone,  acids. 

Sol.  in  fused  oxidizing  agents;  decomp.  H20 
in  the  cold.    (Moissan,  C.  R.  1896, 122.  363.) 

Lithium  sw&chloride,  Li2Cl. 

Decomp.  by  H20.     (Guntz,  C.  R.  1895, 
121.  945.) 

Lithium  chloride,  LiCl 

Very  deliquescent.    Most  deliquescent  salt 
known  to  Berzelius.    Very  sol.  in  HaO.    Sol. 
in  1.315  pts.  H20  at  15°.    (Gerlaeh.) 
100  pts.  H20  dissolve  at: 
0°     20°     65°    80°  69°   140°  160° 
63.7  80.7  104.2  115  129  139   145  pts.  LiCl. 
(Gerlach,  Z.  anal.  8.  281.) 

Sp.  gr.  of  LiCl+Aq  at  15°  containing: 
1  5  10          15          20%  LiCl, 

1,006      1.030      1.058      1.086      1.117 

25          30          35          40%  LiCl. 
1.148      1.182      1.219      1.256 
(Gerlach,  Z.  anal.  8. 281.) 

Sp.  gr.  of  LiCl-|-Aq  at  18°  containing: 
5  10          20         30         40%IiCl. 

1.0274      1.0563    1.115    1.181      1.255 
(Kohlrausch,  W.  Ann.  1879. 1.) 

Sp.  gr.  of  LiCl-fAq  at  25°. 


Concentration  of  LiCl  +Aq. 

Sp.gr 

1-normal 

l/2-         " 

Vr-      " 
Vr-      " 

1.0243 
1.0129 
1.0062 
1.0030 

Normality  of 
LiCl+Aq 

%LiCl 

Sp.  gr 

10.35 
7.17 
5.57 
2  98 
1.06 

35.97 
26.40 
21.10 
11.83 
4.37 

1.2230 
1.1550 
1.1215 
1.0691 
1.0232 

(Wagner,  Z.  phys,  Ch.  1890,  5.  38.) 


(Dijken,  Z.  phys.  Ch.  1897,  24.  109.) 

Sp.  gr.  of  LiCl+Aq  at  0°. 
LiCl  4.26  12.18  22.2    32.5    41.4    43.2 
.  gr.   1.026  1.073  1.133  1.203  1.267  1.282 
(Lemoine,  C.  R.  1897, 125.  603.) 

Sp.  gr.  of  nCH-Aq  at  20°. 


(Forchheimer,  Z.  phys.  Ch.  1900,  34.  25.) 

Sp.  gr.  20°/4°  of  a  normal  solution  of  IiCl=* 
1.022375.  (Haigh,  J.  Am.  Chem.  Soc.  1912, 
34. 1151.) 

Sp.  gr.  of  dil.  LiCl+Aq  at  20.004°. 
Conc.=g.  equiv.  LiCl  per  1.  at  20.004°. 
Sp.  gr.  compared  with  H20  at  20.004-1. 


Cone. 

Sp.gr. 

0  0000 
0.0001 
0.0002 
0  0005 
0  0010 
0  0020 
0.0050 
0.0100 

1  000,000,0 
1.000,002,5 
1.000,005,0 
1  000,012,6 
1,000,025,3 
1.000,050,5 
1.000,125,8 
1.000,251,0 

(Lamb  and  Lee,  J.  Am.  Chem.  Soc,  1913,  35. 
1688.) 

B.-pt.  of  liCl+Aq. 


%  LiCl 

B.-pt. 

%"LiCl 

B.-pt 

3.38 

6.54 
13.04 

101° 
102 
105 

16.66 
19.35 

21.8 

107° 
109 
111 

(Skinner,  Chem.  Soc.  61.  341.) 
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Sat.  LiCl+Aq  boils  at  171°.    (Kremers.) 

B.-pt.  of  LiCl+Aq.    P  -pts.  LiCl  to 
100  pts.  H20. 


Solubility  in  ethyl  alcohol. 
Temp.      1.06°  5.07°  13.0°  25.0°  40,6°  62.6° 
%LiCl       14       14       13       14       15       18 


B-pt. 

p 

B-pt 

P 

B-pt 

P 

100  g.  ethyl  alcohol  dissolve  at: 
0°          5°        10°       15°         17° 
14.42     1'5.04    16.77    18,79     20.31  g,  LiCl. 
The  solid  phase  from  0°-17°  is  LiCl,  4C2H60 

20°         30°       40°       50°         60° 
24.28     25.10    25.38    24.40    23.46  g.  LiCl. 
The  solid  phase  from  20°-60°  is  LiCl. 
(Turner  and  Bissett,  Chem.  Soc.  1913,    103 
1907.) 

Solubility  in  ethyl  alcohol  +Aq  at  25°. 

101° 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

3  5 
7 
10 
12  5 
15 
17  5 
20 
22 
24 
26 
28 
30 
32 
33.5 
35 
36.5 
38 
39.5 
41 
42.5 
44 
45.5 
47 

124° 
125 
126 
127 
128 
129 
130 
131 
132 

135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 

48.5 
50 
51.5 
53 
54.5 
56 
57.5 
59 
60.5 
62 
635 
65 
66.5 
68 
69.75 
71.5 
73.25 
75 
77 
79 
81 
83 
85 

147° 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
158.5 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 

87.5 
90 
92.5 
95 
97.5 
100 
102.5 
105 
107.5 
110.5 
113.5 
116.5 
117.96 
119.5 
122.5 
125.5 
128.5 
131.5 
135 
138.5 
142.5 
146.5 
151 

100  g.  of  the  solution  contain 

G   CsHeOH 

G.  HsO 

G   LiCl 

0 

5.96 
11.07 
17  46 
18.56 
22.16 
26.29 
28.97 
29  27 
30.10 
30.51 
32.79 
38  40 
49.27 
50.32 
53.50 
58.15 
59.78 
63.09 
70.24 
70.70 
70.74 
79.26 

55.10 
51  52 
48.73 
43.90 
43.70 
41.17 
39  51 
37.42 
36  89 
36.64 
35.67 
34  95 
31.58 
24.67 
24.04 
20.94 
18.47 
17.46 
14.83 
8.66 
8.26 
7.78 
0 

44  90 
42  52 
40.20 
38.64 
37.74 
36.67 
34.70 
33.61 
33.84 
33.26 
33.82 
32.26 
30  02 
26.06 
25.64 
25.56 
23  38 
22.76 
22  08 
21.10 
21.04 
21.48 
20.74 

(Gerlach,  Z.  anal,  26.  437.) 
Solubility  of  LiCl  in  HCl+Aq  at  0°. 

Mg  mol  per  10  cc.       G.  per  10  cc  of 
of  solution                     solution              £ 

p  gr  of 
solution 

LiCl           HCl           LiCl           HCi 

120            0.0       51.0         0.0       1.255 
97.5       22.5       41.4        8.2       1.243 
67.0       660       28.5       24.1       1249 
58  0       81.0       24.6       29.5       1.251 

(Engel,  A.  ch.  (6)  13.  385.) 

See  also  LiCl-f-H20. 
SI.  sol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 
Sol.  in  absolute  alcohol,  ether,  and  alcohol- 
ether. 
B.-pt.  of  alcoholic  solution  of  LiCl. 

The  solid  phase  in  the  mixtures  which  are 
richest  in  alcohol  is  LiCl;  in  the  other  mix- 
tures the  solid  phase  is  LiCl+H20. 
(Pina  de  Rubies,  C.  C.  1915,  1.  521.) 

Sp.  gr.  of  LiCl  in  ethyl  alcohol  (LiCl, 
2C2H80). 

%LiCl 

B.-pt. 

%LiCl 

B.-pt. 

2.4 
5.39 
8.01 

78.  43°  +0.70° 
"     +2.15 
"     +4.18 

9.93 
15.94 

78.43°+  5.55° 
"     +11.75 

(Skinner.) 

Solubility  in  alcohol+Aq  decreases  to  40% 
alcohol+60%  H20.    Curve  shows  minimum 
at  30%  H30  to  70%  alcohol.    The  sat.  pure 
H80  and  pure  alcohol  solutions  cooled  to  0° 
deposit  LiCl,  H20  and  LiCl.  4C2HoO  respec- 
tively.    (Pina  de  Rubies,  6.  A.  1914.  743, 
3006.) 

%  salt 

Sp  gr.  at  14° 

Sp.  gr.  at  0° 

0 
5.2 

10  1 
14.6 

0.797 
0.839 
0.871 
0.903 

0.809 
0.851 
0.881 
0.903 

(Lemoine,  C.  R.  1897,  125.  605.) 
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Solubility  in  methyl  alcohol  at  t°. 

Solubility  of  LiCl  in  acetone. 

t° 

%  LiCl  in  sat   solution 

Pts  sol  in  100  pts  acetone 

t° 

1 
23 
50 

26 
27 
30 

4.60 
4  40 
4  11 
3  76 
3  12 
2.14 

0 
12 
25 
46 
53 
58 

(Lemoine,  C.  R.  1897,  125.  604.) 

Sp.  gr.  of  LiCl  in  methyl  alcohol  (LiCl, 
3CH40). 
%salt                 5.2           14.5           22.1 

(Laszczynski,  B.  1894,  27.  2287.) 

Sp.  gr.  at  21.5°  0.836         0.910         0.974 
Sp.gr.  "0°        0.854         0.926         0.988 
(Lemoine,  C.  R.  1897,  125.  604.) 

15.86  g.  are  sol.  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894,  14.  276.) 

Sol.  in  15  pts.  fusel  oil.    (Gooch,  Am.  Ch.  J. 
9.  33.) 

100  g.  methyl  alcohol  dissolve  42.36  g.  LiCl 
at  25°. 

100  g.  ethyl  alcohol  dissolve  25.83  g.  lid 
at  25°. 

100  g.  propyl  alcohol  dissolve  16.22  g.  LiCl 
at  25°. 

100  g.  isoamyl  alcohol  dissolve  9.03  g.  LiCl 
at  25°. 

(Turner  and  Bissett,  Chem.  Soc.  1913, 103. 
1909) 

Solubility  of  fused  LiCl  in  alcohols  at  25°. 


-j-H2O.  13.536  millimols.  are  .contained 
in  1  1.  sat.  solution  at  25°.  (Herz,  Z.  anorg. 
1912,  73.  274.) 

Solubility  in  HCl-j-Aq  at  25°. 


Milhrnols  HC1  in  10  com 

Milliinois  LiCl  in  10  ccm. 

6.30 
10.53 

17.64 

135  36 
134  14 
126  52 
122  58 

Solvent 

%  LiCl 

Water 
Ethyl  alcohol 
Propyl  alcohol 
Butyl  alcohol 
Amyl  alcohol 
AJlyl  alcohol 
Glycerine 
Phenol  (at  53°C) 

45.0 
2  475 
3.720 
9.56 
826 
4.20 
4  14 
1.89 

(Patten  and  Mott,  J.  phys.  Chem.  1904,  8. 
158.) 

100  pts.  pyridine  dissolve  7.78  pfcs.  LiCl  at 
15°;  1426  pts.  LiCl  at  100°.  (Laszczynski, 
B.  1894,  27.  2288.) 

Soluble  in  anhydrous  pyridine,  97%  pyri- 


dine+Aq,    95%    pyridine+Aq,    and 
pyridine  4-Aq.    (Ifahlenberg,    J.  Am.  Chem. 
Soc.  1908,  30.  1107.) 


pyridine  4-Aq. 
oc.  1908,  30.         . 

Difficultly  sol.  in  methyl  acetate  (Nau- 
mann,  B.  1909,  42.  3789);  ethyl  acetate. 
(Naumann,  B.  1910,  43.  314.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

Solubility  in  glycol  at  15°  =  11%.  (de 
Coninck,  Belg.  Acad.  Bull.  1905,  359.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Sol.  in  ethylamine.  (Shinn,  J.  phys.  Chem. 
1907,  11.  538.) 

Sol,  in  acetone.  (Eidmann,  C,  C.  1899,  II. 
1014.) 


(Herz,  Z.  anorg.  1912,  73.  274.) 

+2H20.  Sol,  in  acetone.  (Krug  and 
M'Elroy,  J.  Anal.  Ch.  6.  184.) 

+3H20.  (Bogorodski,  C.  C.  1894,  II. 
514.) 

Lithium  gold  chloride. 
See  Chloraurate,  lithium, 

Lithium  manganous  chloride,  LiCl,  MnCl2-h 

3H2O. 

Decomp.  by  H20;  stable  only  in  excess  of 
LiCl.  (Chassevant,  A.  ch.  (6)  30.  10.) 

Lithium  mercuric  chloride,  2liCl,  HgCl2. 

Very  deliquescent  and  sol.  in  H2O  .  (Harth, 
Z.  anorg.  1897,  14.  323.) 

Lithium  nickel  chloride,  LiCl,  NiCl2+3H20. 
Deliquescent.    Sol.  in  H20  and  alcohol. 
(Chassevant.) 

Lithium    thallic    chloride,    3LiCl,    TLCla+ 

8H20. 

Very  deliquescent.  Sol.  in  H20,  (Pratt, 
Am.  J.  Sci.  1895,  (3)  49.  404.) 

Lithium  stannic  chloride. 
See  Chlorostannate,  lithium. 

Lithium  uranous  chloride,  Li2UCl6. 

As  K  salt.  (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264.) 

Lithium  uranium  chloride,  UCU,  2IiCl. 

Very  hydroscopic:  sol.  in  H2O  with  decomp. 
Sol.  in  acetic  acid.  Decomp.  by  alcohol. 
(Aloy,  Bull.  Soc.  1899,  (3)  21.  264 


y 

.) 
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LITHIUM  ZINC  CHLORIDE 


Lithium  zinc  chloride,  LiCl,  ZnCl2+3H20. 

Extremely  deliquescent.  (Ephraim,  Z. 
anorg.  1908,  59.  68.) 

SLiCl,  ZnCla-f 10H20  (?).  Not  obtained 
in  solid  state.  (Ephraim.  Z.  anorg.  1908,  59. 
69.) 

Lithium  chloride  ammonia.. 

LiCl,  NH3. 

LiCl,  2NH3. 

'LiCl,  3NH3. 

LiCl,  4NH3. 

Above  salts  are  all  decomp.  by  H20. 
(Bonnefoi,  C.  R,.  1898,  127.  367-369.) 


Lithium  chloroiodide,  LiCl4I-f-4H20. 

Deliquescent.     (Wells  and  Wheeler, 
Am.  J.  144.  42.) 


Sill. 


Lithium  fluoride,  LiF. 

Very  difficultly  sol.  in  H20.  (Berzelius, 
Pogg.  1.  17.) 

Two  crystalline  forms.  Only  very  si.  sol. 
in  H20.  Very  si.  decomp.  by  H20  at  red 
heat.  (Poulenc,  Bull.  Soc.  1894,  (3)  11.  17.) 

Sp.  gr.  of  solution  sat.  at  18°  =  1.003  and 
contains  0.27%  LiF.  (Mylius,  B.  1897,  30. 
1718.) 

Sol.  in  800  pts  H20,  and  the  presence  of 
NH4F  and  NH8  decreases  solubility  to  1  : 
3500.  (Carnot,  Bull.  Soc.  1889,  (3)  1.  250.) 

Two  crystalline  forms  are  very  si.  sol.  in 
HC1;  easily  sol.  in  HN03.  (Poulenc,  Bull, 
Soc.  1894,  (3)  11. 17.) 

Two  crystalline  forms  are  insol.  in  95% 
alcohol.  (Poulenc.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Difficultly  sol.  in  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Lithium  hydrogen  fluoride,  LiHF2. 

Difficultly  sol.  in  H20,  but  more  easily  than 
LiF.  (Berzelius.) 

Lithium  silicon  fluoride. 
See  Fluosilicate,  lithium. 

Lithium  stannic  fluoride. 
See  Muostannate,  lithium. 

Lithium  *flTitflTt|T>T  fluoride. 
See  Fluotantalate,  lithium. 

Lithium  uranyl  fluoride,  U02F2,  4LiF. 
(Ditte.) 

Lithium  zirconium  fluoride. 
See  Fluozirconate,  lithium. 


Lithium  hydride,  LiH. 

Not  deliquescent.  Decomp.  by  H2O. 
(Guntz,  C.  R.  1896,  123.  997.) 

Lithium  hydrosulphide,  LiSH  (?). 

Deliquescent.  Sol.  in  H20  and  alcohol. 
(Berzelius,  Pogg.  6.  439.) 

Lithium  hydroxide,  LiOH. 

Not  so  deliquescent  as  NaOH,  and  appar- 
ently not  more  sol.  in  hot  than  cold  HjO. 
(Gmelin,  Gilb.  62.  399.) 

Not  deliquescent.  (Arfvedson,  A.  en.  10. 
82  ^ 

The  solubility  of  LiOH  in  H20  can  be  ex- 
pressed by  y=6,6750+0.00346t+0.0003t2, 
where  y=the  percentage  of  Li20  ni  a  satur- 
ated solution.  (Dittmar,  Jour.  Soc.  Chem. 
Ind.  7.  730.) 

Solubility  of  LiOH  in  HaO  at  t°. 


t° 

G  per  100  g  Solution 

G  LiOH  per 
100  g  HaO 

Li2O                 LiOH 

o 

6.67 

10.64 

12.7 

10 

6.74 

10.80 

12.7 

20 

6.86 

10.99 

12.8 

25 

6.95 

11.14 

12.9 

30 

7  05 

11.27 

12.9 

40 

7.29 

11.68 

13.0 

50 

7  56 

12  12 

13.3 

60 

7.96 

12.76 

13.8 

80 

8.87 

14.21 

15.3 

100 

10.02 

16,05 

17,5 

(Seidell's  Solubilities,  1st  Ed.  174.) 

A  sat.  aq.  solution  contains  709%  LiOH. 
(Schreinemakers,  C.  C.  1905,  II.  1486.) 

Sp.  gr.  of  LiOH+Aq  ab  18°  containing: 
1.25        2.5  5        7.5%  LiOH. 

1.0132    1.0276    1.0547    1.0804 
(Kohlrausch,  W.  Ann.  1879.  1.) 

Solubility  in  Li$SbS4+Aq  at  30°. 


L& 

*&. 

Solid  Phase 

11  4 
9  1 
2  3 
2  1 
2  1 
1  4 
0 

0 
8.3 
29  9 
48  3 
52  1 
51.8 
51.3 

LiOH,  H2O 
ti 

tt 
{t 

LiOH,  F2O+Li8SbS4,  10H2O 
Li8SbS4,  10H20 

(C 

(Donk,  Chem.  Weekbl.  1908, 6. 529,  629, 767.} 

SI.  sol.  in  alcohol;  insol.  in  alcohol-ether. 
(Mayer.) 

Insol.  in  methyl  acetate  (Naumann-,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3601.) 


LITHIUM  SILICIDE 
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Insol.  in  acetone.  (Naumann,  B.  1904.  37. 
4329;  Eidmann,  C.  C.  1899,  II,  1014.) 

Cryst.  also  with  H2O,  and  J^H2O.  (Gottig, 
B.  20.  2912.) 


Lithium  imide, 

Decomp.  at  high  temp.  Insol.  in  toluene, 
benzene,  ether  and  ethyl  acetate.  Decomp, 
CHCI8.  (Ruff,  B.  1911,  44.  506.) 

Lithium  iodide,  Lil. 
Deliquescent. 

Solubility  in  100  pts.  H20  at: 
0°  19°  40°  59°  75°  80°  99°   120° 
151  164  179  200  263  435  476  588  pts,  La. 

Sp.  gr.  of  Lil+Aq  afc  19.5°  containing: 
5         10        15        20        25        30%  Lil, 
1.038   1.079   1,124  1.172   1.224  1.280 

35        40        45        50        55        60%  Lil. 
1,344   1.414   1.489   1.575   1.670  1.777 
(Kremers,  Fogg.  104.  133;  111.  60:  Ger- 
Jach,  Z.  anal.  8.  295.) 

Sp.  gr.  of  Lil+Aq  at  18°  containing: 
5  10  15  20          25%  Lil. 

1.0361    1.0756    1.1180    1.1643     1.2138 
(Kohlrausch,  W.  Ann.  1879.  1.) 

Temp,  of  maximum        g.-mol.  Lil  dissolved 

density  of  LiI-{-Aq.  in  1000  g.  H2O. 

2  516°  0  1795 

0  039°  0  4666 

(de  Coppet,  C.  R.  1900,  131.  178.) 

Very  sol.  in  liquid  NH3.  (Franklin,  Am. 
Ch.  J.  1898,  20.  828.) 

100  g.  methyl  alcohol  dissolve  343.4  g.  Lil 
at  25°. 

100  g.  ethyl  alcohol  dissolve  250.8  g.  Lil 
at  25°. 

100  g.  propyl  alcohol  dissolve  47.52  g.  Lil 
at  25°. 

100  g.  isoamyl  alcohol  dissolve  112,50  g. 
Lil  at  25°. 

In  the  case  of  propyl  alcohol  the  solid 
phase  at  25°  is  Lil,  4C8H8O.  (Turner  and 
Bissett,  Chem  Soo.  1913,  103.  1909.) 

Solubility  in  organic  solvents  at  t°. 

C«pts.  by  wt.  of  Lil  in  100  ccm.  of  the 
sat.  solution. 

L=no.  of  liters  which  at  the  saturation 
temp,  hold  in  solution  1  moL  LiL 


Solvent 

t° 

c 

L 

Furfurol 

Nitromethane 
et 

25° 
25° 
0° 

45.86 
2.519 
1.219 

0.292 
5.32 
10.98 

(Walden,  Z,  phys.  Ch.  1906,  55.  718.) 

Solubility  in  glycol  at  15.3°  =28%.     (de 
Comuck,  Belg.  Acad.  Bull,  1905,  3590 

Sol.  in  benzonitrile.  (Naumann.  B.  1914, 
47.  1369.) 

Sol.  in  methyl  acetate.  (Naumann.  B. 
1909,  42.  3789  ) 

Difii  cultly  sol.  in  ethyl  acetate    (Naumann. 

B.  1910,  43.  314.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014;  Naumann,  B.  1904,  3T.  4328.) 

+H2O.    Mpt.  below  200°.   (Bogorodsky, 

C.  C.  1897,  II.  175.) 

•f  2H20.    Mpt.  86-8S0.    (Bogorodsky.) 
4-3H20.    Mpt.  75°.    (Bogorodsky.) 
Sol.  in  absolute  alcohol  without  deeomp. 
(Thirsoff,  Chem.  Soc.  1894,  66.  (2)  234,) 

The  composition  of  the  hydrates  formed  by 
Lil  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr.-pt. 
produced  by  Lil  and  of  the  conductivity  and 
sp.  gr.  of  LiI-fAq.  (Jones,  Am.  Ch.  J.  1905, 
34.  301.) 

Lithium  mercuric  iodide,  2LiI,  HgI2H-6H20. 

Very  deliquescent.  Deeomp.  by  H2O. 
Very  sol.  without  deeomp.  in  alcohols,  glycer- 
ine, acetone,  fuming  formic  acid,  acetic  acid, 
ethyl  acetate,  ethyl  oxalate,  etc.  Less  sol. 
in  nitrobenzene.  Insol.  in  benzene  and 
methyl  iodide.  (Duboin,  C.  R.  1905,  141. 
1017.) 

+8H20.  Decomp.  by  H20.  Very  sol,  in 
alcohols,  glycerine,  acetone^  fuming  formic 
acid,  acetic  acid,  ethyl  acetate,  etc.  without 
deeomp.  SI.  sol.  in  nitrobenzene.  Insol.  in 
benzene  and  methyl  iodide.  (Duboin,  1.  c.) 

l 


Hydroscopic.  Sol.  in  alcohol 
and  acetone  without  deeomp.  (Dobroserdoff, 
C.  C.  1901,  1.  664.) 

Lithium  nitride,  LisN. 

Sol.  in  H20  with  deeomp.  (Ouvrard,  C.  R. 
114.  120.) 

Very  hydroscopic.  (Dafert,  M.  1910,  31. 
987.) 

Lithium  oxide,  Li20 
Slowly  sol.  in  H20  to  form  LiOH. 
Set  Lithium  hydroxide. 

Lithium  peroxide,  Ii02. 

(de  Forcrand,  C.  R.  1900,  130.  1467.) 

Lithium  hydrogen  peroxide,  IA£)zt  H202+ 

3H20. 

Sol.  in  H20.  Insol.  in  alcohol,  (de  For- 
erand,  C.  R.  1900,  130.  1466.) 

Lithium  selenide,  Li23e. 
Sol.  in  H20.    (Fabre.  C.  R.  103.  269,) 
+9H20.    Sol.  in  H20.    (Fabre.) 

I/ithium  silicide,  IiaSi2. 

Decomp.  by  H20  and  by  dil.  acids.  De- 
comp. by  aqueous  solutions  of  alkalies  with 
evolution  of  H2.  (Moissan,  C.  R.  1902,  134. 
1083.) 
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LITHIUM  SULPHIDE 


Lithium  wo??osulphide,  Li2S. 

More  sol  in  H20  or  alcohol  than  LiOH. 

Luteochromium  bromide,  Cr(NH3)6Br3. 

Less  sol.  in  H2O  than  the  chloride.    (Jor- 
gensen,  J  pr.  (2)  30.  1.) 

bromoplatinate,   [Cr(NH3)G]2(TtBrfl)3+ 

4H20. 
SI.  sol.  in  H20.    Insol.  in  alcohol.    (Jorgen- 


chloride,  Cr(NH3)6Cl3+H20. 

Efflorescent,  and  very  sol.  in  H20.   (Jorgen- 
sen.) 


chloroplatinate. 


(a)  [Cr(NH3)6]2(PtCl6)3-f6H20.  Nearly 
completely  insol.  in  H20.  (Jorgensen.) 

(6)Cr(NH3)6Cl(PtCl6)-f2^H20  Decomp. 
by  H20  into  above;  insol.  in  alcohol.  (Jbr- 
gensen.) 

(c)   [Cr(NH3)6l2Cl4(PtCl6)+2H20.       De- 
comp. by  H20  into  (a).    (Jorgensen.) 

mercuric  chloride,  Cr(NH3)6Cl3>  HgCl2. 

Decomp.  by  H20;  si.  sol.  in  dil.  HCl+Aq; 
insol.  in  alcohol. 

Cr(NH3)6Cl3,  3HgCl2+2H20.  Decomp. 
by  dil.  HCl+Aq  into  above  salt.  (Jorgen- 
sen.) 


—  chromicyanide,  Cr(NH3)6Cr(CN)6. 
Precipitate. 


•  cobalticyanide,  Cr(NH3)6Co(CN)6. 


Nearly  insol.  in  H20  or  in  cone.  HCl+Aq. 
(Jdrgensen.) 

ferrocyanide,  Cr(NHs)oFe(CN)6. 

Very  si.  sol.  in  cold  H20  or  diL  acids. 
(JiJrgensen.) 


-iodide,  Cr(NH3)6ls. 


SI.  sol.  in  H20.    (Jergensen,  1.  c.) 


-  iodosulphate, 

Sol.  in  H20;  nearly  insol,  in  dil.  NH4OH+ 
Aq  or  alcohol.  (Jorgensen.) 

-  nitrate,  Cr(NH3)6(N03)3. 

Sol.  in  35-40  pts.  H20.  Insol.  in  cold  dil. 
EN03+Aq  or  alcohol.  Can  be  crystallised 
out  of  H20  containing  a  little  HN03.  (Jor- 
gensen, J.  pr.  (2)  30.  1.) 


nitrate  chloroplatinate, 

Cr(NH3)6(N08)PtCl6+H20. 
Insol.  in  H20.     Sol.  in  dil.  H2SO4+Aq. 
(J5rgensen.) 


—  nitratosulphate,  Cr(NH8)6(N08)SO4. 
Sol.  in  H20;  insol.  in  alcohol,    f  Jorgensen.) 


Luteochromium  oxalate,  [Cr(NH3)6]2(C204)s+ 

4H20. 
Nearly  insol.  in  cold  H20.    (Jorgensen.) 

ortfophosphate,  Cr(NH3)6PO4+4H2O. 

SI.  sol.  in  H20;  easily  sol.  in  dil.  acids. 
(JSrgensen.) 

sodium  p^ophosphate, 

Cr(NH8)6(NaP207)  +11^H2O. 
Nearly  insol.  in  cold  H20;  wholly  insol.  in 
dil.  NH4OH+Aq.    (Jorgensen.) 

sulphate,  [Cr(NH8)6]2(S04)3+5H20. 

Quite  sol.  in  H20;  insol.  in  alcohol.  (Jb"r- 
gensen.) 

sulphate  chloroplatinate, 

[Cr(NH8)6(S04)]2PtCl6.      . 
Nearly  insol.  in  H20.    (JSrgensen.) 

Luteocobalt  dzamine  chromium  sulpho- 

cyanide. 

See  Diamine  chromium  luteocobalt  sulpho- 
cyanide. 

Luteocobaltic  bromide,  Co(NH8)6Br3 

Sol.  in  H20.  Precipitated  from  saturated 
H20  solution  by  dil.  HBr+Aq.  (Jorgensen, 
J.  pr.  (2)  35.  417.) 


5.) 


bromopermanganate, 

Co(NH3)8Br2(Mn04). 
EasUy  sol.  in  H20.    (Klobb,  A.  ch.  (6)  12. 


—  bromoplatinate,  Co(NH3)6Br3,  PtBr4+ 
H20. 

SI.  sol.  in  H20j  can  be  recrystallised  from 
hot  H20  containing  HBr.    (Jorgensen.) 

—  bromosulphate,  Co(NH3)J3r(S04). 
Nearhr  insol.  in  H20.    Very  si.  sol.  in  dil, 

NH4OH-f Aq.    (JSrgensen.) 

—  carbonate,  [Co(NE3)e]2(C08)84-7H20. 
Efflorescent;  easily  sol.  in  H20. 
[Co(NH8)6]2(C03)s,   H2C03-h5H20.     Less 

sol.  in  H2O  than  the  neutral  salt.     (Gibbs 
and  Genth.) 


•  chloride,  Co(NH8)0Cl8. 


Sol.  in  17.09  pts.  H20  at  10.5°;  16.81  pts. 
at  11.4°;  16.48  pts.  at  12°;  and  more  easily  in 
hot  H20.  (F.  Rose.) 

100  pts.  H2O  dissolve  4.26  pts.  at  0°,  and 
12.74  pts.  at  46.6°.  (Kurnakoff,  J.  russ.  Soc. 
24.  629.) 

Not  appreciably  sol.  in  cone.  HCl+Aq. 
(Jorgensen.) 

Insol.  in  alcohol  or  solutions  of  the  alkali 
chlorides.  (Gibbs  and  Genth.) 

Insol,  in  NH4OH-fAq. 


LUTEOCOBALTIC  CHROMATE 
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Aqueous  solution  is  pptd.  by  alcohol,  min- 
eral acids,  or  alkali  chlorides. 

Luteocobaltic  mercuric  chloride,  Co(NH8)6Cl3, 


Sol.  in  hot  H2O.    (Krok,  1870.) 

By^recrystalhzing  from  hot  H2O  containing 
HC1  is  converted  into  — 

Co(NH3)6Cls,  3HgCl2+H20.  Very  si.  sol. 
in  cold  H20.  (Jorgensen.) 

Co(NH3)6ClS2  2HjgCla+HHiO.  Sol.  in  hot 
H20.  from  which  it  crystallizes  on  cooling. 
Insol.  in  cold  cone.  KCl+Aq,  and  is  pptd. 
from  H20  solution  by  HC1  or  alcohol.  (Car- 
stanjen.) 

Does  not  exist.    (Jorgensen.) 

-j-SHgO.  More  easily  sol.  in  cold  H20  and 
other  solvents  than  the  preceding  comp 
(Carstanjen,  Berlin,  1861.) 

Does  not  exist.    (Jorgensen.) 


-  stannous  chloride,  2Co(NH8)6Cl3; 
3SnCl2-j-10H20. 
4-8H20. 

•  chloraurate,  Co(NH3)6Cl8,  AuCl3. 


Very  si.  sol  in  cold,  more  easily  in  hot  H20 
containing  HC1.  (Gibbs  and  Genth,  Sill.  Am. 
J.  (2)  23.  330.) 

chloriodate,  [Co(NH3)6Cl2]2I4Oii+H20. 


chloriridite,  Co(NH8)6,  IrCl6. 

Insol.  in  boiling  H20  or  dil.  HCl-f-Aq. 
(Gibbs.) 


•  chloriridate,  2Co(NH3)6Cl8,  3IrCl4. 


Insol.  in  H20.    (Gibbs.) 


chlorochromate,  Co(NH8)6CrO4Cl+ 

3H20. 

Sol.  in  H2O.    (Klobb,  BuU.  Soc.  1901,  (3) 
26.  1027.) 


chlorofluoride,  Co(NH8)6Cl2F. 

(Bohm,  Z.  anorg.  1905,  43.  339.) 

chloropalladite,  2Co(NH3)5Cl3,  3PdCl2. 

Easily  sol.  in  dil.  HCl+Aq.    (Gibbs,  SiU. 
Am.  J.  (2)  37.  58.) 

chloroperchlorate,  Co(NE8)6Cl(C104)2. 

(MiUosevich,  Gazz.  ch.  it.  1901,  31.  (2) 
285.) 

chloropennanganate, 

Co(NH8)6Cl2(Mn04). 

Can  be  recrystallized  from  H20.    (Klobb, 
C.  R.  103.  384.) 

.  .      cMoropennanganate  aiomonium  chlor- 
ide, Co(NH8)6Cl2(Mn04),  NH4C1. 
Easily  sol.  in  H20.    (Klobb.) 


Luteocobaltic  chloropennanganate  potassium 

chloride,  Co(NH3)6Cl2(MnO4),  KCL. 
Very  easily  sol.  in  H2O,  with  decomp.  into 
constituents;  sol.  in  KCl+Aq     (Klobb.) 

chloropennanganate  sodium  chloride, 

Co(NH3)bCl2(Mn04),  NaCl. 

Very  sol.  in  H20,    (Klobb.) 

chloroplatinate,  2Co(NH3)6Cl3,  3PtCl4-f 

6H20. 

Can  be  recrystallized  from  much  hot  H20. 
(Gibbs  and  Genth.) 

+21H20.    (Gibbs  and  Genth.) 

Co(NH3)eCl8,  PtCl4+MH20,  Very  si.  sol. 
in  cold,  decomp.  by  hot  H20  into — 

2Cp(NH3)6Cl3,  PtCl4+2H20.i  By  recrys- 
tallizing  from  hot  H20  containing  HC1  this 
salt  is  converted  into  the  above  salt.  (Jor- 
gensen.) 

chlororhodite. 

Nearly  insol.  in  boiling  H20  or  dil.  acids. 
Sol.  in  cone.  HCl+Aq  (Gibbs,  SiU.  Am.  J. 
(2)  37,  57.) 

chlororuthenate,  2Co(NH8)6Cl3,  3RuCl4. 

Sol.  in  dil.  acids.    (Gibbs.) 

chloroselenate,  Co(NH8)6ClSeO4+3H20. 

Decomp.  by  H20.  (Klobb,  BuU.  Soc. 
1901,  (3)  25.  1029.) 

chlorosulphate,  Co(NH8)6Cl(S04). 

Sol.  in  H20. 

+3H20.  Only  si.  sol.  in  cold  H20.  (Klobb, 
BuU.  Soc.  1901,  (3)  25.  1025.) 

—  ammonium  chlorosulphate, 

[Co(NH3)fl]4Cl2(S04)5,    3(NH4)2S04-f 


6H20. 
Decomp.   by  H20. 
1901,  (3)  25. 1027.) 


(Klobb,   Bull.   Soc. 


—  chlorosulphate  chloroplatinate, 

2Co(NH3)6Cl(S04),  PtCl4. 
Very  si.  sol.  in  cold  pure  H20.    Can  be  re- 
crystallized   out   of   H20    containing   HC1. 
(Krok.) 

—  chlorosulphate  mercuric  chloride, 
Co(NH3)6Cl(S04),  HgCl2. 

Scarcely  sol.  in  pure  H2O,  but  can  be  crys- 
tallized from  warm  acidified  H2O.    (KrokJ 


chlorosulphite,    Co(NH8)e(S08)Cl+ 


3H20. 

Sol.  in  H20.    (Vortmann  and  Magdeburg, 
B.  22.  2637.) 


chromate, 


Ppt.    Sol.  in  hot  H20. 
[Co(NH8)6]2(Cr20)  8+5H20.      Moderately 
sol.  in  hot  H20, 
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Luteccobaltic  chromicyanide, 

Co(NH3)6Cr(CN)6. 
Ppt.    (Braun.) 


cobalticyanide,  Co(NH3)6Co(CN)6. 


Ppt. 


•  dithionate,  basic, 


4[Co(NH3)6(S2Oe)(OH)],  Co2(S206)20. 
Sol.  in  H20  and  dil.  alcohol. 

ferricyanide,  Co(NH3)6Fe(CN)6-f- 

HH20. 
Insol.  in  H2O.    (Braun.) 

fluoride,  Co(NH3)6F8. 

SI.  sol.  in  cold  H20.  Nearly  insol.  in  acids. 
(Bohm,  Z.  anorg.  1905,  43.  340.) 

hydrogen  fluoride,  Co(NH3)eH3F6. 

SI.  sol.  in  H20.  Decomp.  by  hot  H20. 
(Miolati  and  Rossi.  Real.  Ac.  Line.  1896, 
(5)  5.  II,  185.) 


hydrogen  boron  fluoride, 

Co(NHs)6F8,  3BFS,  HF. 
Cryst.  from  H2O  acidified  with  HF.    Mio- 
lati and  Rossi.) 

molybdenyl  fluoride, 

Co(NH3)6F3,  2  MoO2F2. 
Cryst.  from  H20  containing  HF.    (Miolati 
and  Rossi.) 


Rossi.) 


•  silicon  fluoride, 

Co(NH3)6F8,    2SiF4.      (Miolati    and 


titanium  hydrogen  fluoride, 


2Co(NH3)6F3,    3TiF4,    2HF.      (Miolati 
and  Rossi.) 

tungstyl  fluoride, 

Co(NH3)6F3,    2WO2F2.      (Miolati    and 
Rossi.  ) 


-  uranyl  fluoride. 
Co(NH3)6F3,UOaF2. 


Can  be  cryst.  from  H20  containing  HF. 
(Miolati  and  Rossi.) 


•  vanadyl  fluoride, 


VCU4.dU.jrj.    JLAUV/JLAUC, 

2Co(NH3)6F3,  5V02F,  7HF. 
Ppt.    (Miolati  and  Rossi.) 

•• '-  fluoride  nitrate* 

Co(NHs)6F(N03)2. 
(Bohm,  Z.  anorg.  1905,  43.  336.) 

—  hydroxide,  Co(NH3)5(OH)3. 
Known  only  in  aqueous  solution. 


Luteocobaltic  mercuric  hydroxychloride, 

CoN6Hi4(HgCl),(HgOH)Cl,. 
Ppt.     Easily   decomp.     (Vortmann   and 

Morgulis,  B.  22.  2644.) 
CoN6H14(HgOH)4Cl3.    Ppt.    (V.  and  M.) 
CoN6H16(HgOH)2Cl3.    Ppt.    (V.  and  M.) 


-iodide,  Co(NH3)6I3. 


Insol.  in  cold,  but  moderately  sol.  in  hot 
H20. 

According  to  Jorgensen,  contains  HN03  and 
has  the  formula  Co2(NH3)J2I4(NO3)2. 

iodosulphate,  Co(NH3)6I(SO4). 

Can  be  recrystallized  from  hot  H20.  SI. 
sol.  in  warm,  nearly  insol.  in  cold  H20. 
(Krok,  B.  4.  711.) 


mercuriodide, 


Ppt.    (Vortmann  and  Borsbach  ) 
CoN6H16(HgI)2I3.    Ppt.    (V.  andB.) 


mercuriodide,  basic, 

CoN6Hi6(HgOH)2I2(OH). 
Insol.  in  H20.     SI    sol.  in  H20.     (Vort- 
mann and  Borsbach,  B.  23.  2804.) 

nitrate,  Co(NH3)6(N03)3 

Sol.  in  H2O.  Can  be  recrystallised  from 
boiling  H20.  Sol.  in  about  60  pts.  H2O. 
Insol.  in  cone.  HNTOj-j-Aq.  (JSrgensen,  J. 
pr.  (2),  36.  417.) 

Almost  insol.  in  acids.  (Rogoiski,  A.  ch. 
(3),  41.  454.) 

Insol.  in  NH4OH,  HCL  and  HN03+Aq; 
decomp.  by  H2SO44-Aq.  (Gibbs  and  Genth.) 

Co(NH3)6(N03)3,  HlSTOs.  Decomp.  by 
H20  or  dil.  alcohol.  (Jorgensen,  J.  pr.  (2),  44. 
63.) 


nitrate  chloroplatinate, 


Co(NH3)6(N08)Cl2,   PtCl4+H20. 
Not  decomp.  by  H2O.     (Jdrgensen.) 


—  nitratosulphate,  Co(NH3)6(N03)(SO4). 
Sol.  in  H20.    (Jorgensen.) 

^nitrite  cobaltic  nitrite, 

Co2(NH3)12(N02)6,  Co2(N02)6  = 

Co(NH3)e(N02)eCo. 
Nearly  insol.  in  H20.    (JSrgensen.) 
Much  less  sol.  in  H20  than  the  correspond- 
ing roseo  salt.    (Gibbs.) 

—  diamine  cobaltic  nitrite, 

Co(NH3)6[Co(NH3)2(N02)4]3. 

Ppt.     (Gibbs.) 

*Co(NH.)«[(NOi)a(NH,),Co(NO,)J.. 
Nearly  insol.  in  cold,  si.  sol.  in  boiling  H2O. 
(JSrgensen,  Z.  anorg.  5.  179.) 


—  oxalate,  [Co(NH3)6]2(C204)*+4H2O. 
Insol.  in  hot  or  cold  H20.    Easily  sol.  in 
H2C204+Aq. 
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Luteocobaltic  oxalate  chloraurate, 

2Co(NH8)6(C204)Cl,  AuCl8+4H2O. 
Easily  sol.  in  hot  H20.    (Gibbs.) 


•  perchlorate,  Co(NH8)e(C104)3. 


(Millosevieh,  Gazz.  ch.  it.  1901,  31,  (2) 

285.) 

permanganate,  [Co(NE3)6]2(Mn04)8. 

Nearly  insol.  hi  E20.  100  pts.  E2O  at  0° 
dissolve  only  0.072  pt.  salt.  Moderately 
sol.  in  hot  E20.  (Klobb,  A.  ch,  (6)  12.  5.) 

persulphate  sulphate, 

[Co(NE3)6]2S208(S04)2. 

Much  less  sol.  in  E2O  than  the  sulphate. 

Sol.  in  641  pts.  E20  at  18.8°  and  m  632 
pts.  at  20°.  Not  easily  sol.  even  in  boiling 
E2O.  (Jorgensen,  Z.  anorg.  1898,  17.  459.) 

ort/wphosphate,    Co(NE3)6(P04)  + 

4E20. 
SI.  sol.  in  cold  E20.    Easily  sol.  in  dil.  acids. 


. 
Ppt.    (Braun.) 

[Co(NE8)6]2(P04H)3+4E20.    Ppt.    Easily 
sol.  in  very  a&.  HCl+Aq.    (Jdrgensen.) 

wetaphosphate. 

Ppt. 

-ophosphate,    [Co(NH3)6]2P4Oi3+ 


(Gibbs,  Am.  Acad.  Proc.  11.  29);  or 
Co2(NH8)i2P4Oi8(ONa)2  (Vortmann,  B.  11. 
2181);   or  Co(NH8)e(PiO7Na)+llJ£E»0. 
(JSrgensen,  J.  pr.  (2)  35.  438.) 

Very  nearly  insol.  in  H20.    With  H20  at 
80°  it  is  decomp.  into — 

[Co(NH8)6]4(P20  )8+20E2O.     Less  easily 
sol.  than  the  preceding  salt. 


pi/rophosphate,  acid,  Co(NE3)e(P2O7E). 

Wholly  insol.  in  H20.  Somewhat  sol.  in 
dil.  EC2E802+Aq.  Easily  sol.  in  HCl-f-Aq 
(Jorgensen.) 

sodium  pyrophosphate, 

Co(NE8)6(P207Na)  +11  JjHiO. 

Ppt.  Not  wholly  insol.  in  cold  H2O. 
Decomp.  by  hot  H20.  Less  sol.  in  NH4OH+ 
Aq  than  in  E20.  (Jorgensen.) 

lCo(NE8)6]4(P207)3,  2Co(NHs)6(NaP207) 
+39  H20.  As  above.  (JSrgensen.) 

selenate,  [Co(NH6)]2(Se04)3+5H2O. 

Very  sol.  in  H»O.  (Klobb,  Bull.  Soc. 
1901,  (3)  25.  1028.) 

hydrogen  selenate, 

[Co(NH3)fl]E(Se04)2+2HH20. 
Not  decomp.  by  H20.    (Klobb.) 


Luteocobaltic  ammonium  selenate, 

[Co(NHa)e].(SeOOi,    (NH4)2Se04+ 
4H20. 

Very  sol.  in  H20. 

[Co(NH6]2(SeO4)3,    (NH4)2Se04+8H2O. 
Very  sol.  m  H20.    (Klobb.) 

sulphocyanide,    Co(NH8)6(SCN)8. 

Decomp.  by  hot  H20.    (Miolati,  Z.  anorg. 

1900,  23.  241.) 

mercuric  sulphocyanide, 

Co(NH3)6(SCN)3,  2Hg(SCN)2. 
Decomp.  by  H20. 
Cryst.  from  dil.  NH^CN+Aq.    (Miolati.) 


platinum  sulphocyanide, 

[Pt(SCN)4]3[Co(NH3)e(SCN3)]2. 
Decomp.  by  hot  H20.    (Miolati.) 

—  silver  sulphocyanide, 

Co(NH8)6(SCN)s,  2AgSCN. 
Decomp.  by  hot  H20.    (Miolati.) 


sulphate,  [Co(NEi)e]j(SO«)i+5HiO. 
SI.  sol.  m  cold,  more  easily  in  hot  H20. 
+6H20.  (Krok,  B.  4.  711.) 


-  hydrogen  sulphate, 

Co(NH,)ja[(SOO.. 
Decomp.  by  alcohol  to  sulphate. 
gensen,  Z.  anorg.  1898,  17.  458.) 


(Jor- 


4[(Co6NH3)2(S04)8], 5H2S04+10H20. 
Very  sol.  in  H20  with  decomp.  into  the  normal 
sulphate. 

When  pulverized  it  seems  to  dissociate 
slowly  in  contact  with  abs.  alcohol.  (Klobb, 
Bull.  Soc.  1901,  (3)  25.  1025.) 


—  ammonium  sulphate, 
[Coe(NS8)e]2(S04)8,  (NE4)2S04+8E20. 

Sol.  in  H20  with  decomp.    (Klobb.) 

—  cerium    sulphate,    [Co(NE8)6]2(S04)8, 
Ce2(S04)8+l^E20. 

Very  si.  sol.  in  cold?  and  practically  insol. 
in  boiling  E20.  Sol.  m  acids.  (Gibbs,  Am. 
Ch.  J.  IB.  560.) 

[Co(NS3)6]2(S04)3,  3Ce(S04)2+S20.  As 
above.  (Wing,  SHI.  Am.  J.  (2)  49.  363.) 

lanthanum  sulphate,  [Co(NE8)6k(S04)8, 

La2(S04)3+E20. 
SI.  sol.  in  H20.    (Wing.) 

thallic     sulphate,     [Co(NE3)6]2(S04)8, 

T120(S04)2+5E20. 
Decomp.  by  cold  E20.    (Gibbs.) 

sulphate  bromaurate, 

Co(NE8)6(S04)(AuBr4). 
Very  si.  sol.  in  EgO  with  apparent  decomp. 
Insol.  in  alcohol.    (Jorgensen.) 
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Luteocobaltic  sulphate  chloraurate, 

Co(NH3)6(S04)AuCl4. 
SI.  sol.  in  H20.    (Jorgensen.) 


cobaltic    sulphite,    [Co(NH3)G]2(SO,,); 

Co2(S03)  3  +H20 = dichrocobaltic       sul- 
phite, [Co(NH3)3]2(S03)3+2H20,  which 
see. 
[Co(NH3)6]2(SO3)3,    2Co2(S03)3+15H20  = 

diamine  cobaltic  sulphite,  [Co(NH3)2]2(S03); 

-h5H2O,  which  see. 

Luteorhodium  bromide,  Rh(NH3)6Br3. 

Less  sol.  in  H20  than  the  chloride.    (Jor- 
gensen, J.  pr.  (2)  44.  51.) 


chloride,  Rh(NH3)oCl3. 


Sol.  in  7  to  8  pts.  H20  at  8°.    (J.) 
-f  H2O.    Extremely  efflorescent.    (J.) 


-  rhodium  chloride,  Rh(NH3)6Cl3,  RhCl3, 
Sol.   in  H20.     (Jdrgensen,   Z.   anorg.   5, 

174.) 

—  chloroplatinate,  2Rh(NE3)eCl3,  3PtCl4+ 

6H20. 

InsoLinHaO.   Sol.  in  warm  HCl+Aq.   (J.) 
Rh(NH3)6Cls,    PtCl4-f-KH20.      Decomp. 

by  HsO  into  chloride  and  above  salt.    (  J.) 

-  nitrate,  Rh(NH3)6(N03)3. 

Sol.  in  48  to  49  pts.  H2O  at  ord.  temp. 
ENOa+Aq  diluted  with  5  vols.  H20  ppts. 
the  salt  completely  from  aqueous  solution. 
(Jo'rgensen,  J.  pr.  (2)  44.  51.) 

Rh(NH3)e(N03)3,  HN03.  Decomp.  by 
H20  or  dil.  alcohol.  (Jdrgensen,  J.  pr.  (2), 
44.  63.) 


orZ/wphosphate, 
SI.  sol,  in  cold  H2O. 


(J.) 


-  sodium  p2/rophosphate, 
[Rh(NHs)6]2(P207)3Na2+23H20. 

Nearly  wholly  insol.  in  H20.  Wholly  insol. 
inNH4OE+Aq.  (J.) 

-  sulphate,  [Rh(NEs)6]2(S04)3-}-5fl20. 
Sol.  in  43  pts.  H20  at  20°.    (J.) 

Magnesium,  Mg. 

Does  not  decomp.  H20  at  ord.  temp.4  but 
decomp.  slowly  at  100°.  H20  containing 
acids  dissolves  Mg  easily.  Sol.  in  cold  dil. 
HC2H502+Aq.  Difficultly  sol.  in  cold 
E2S04+Aq.  (Bunsen.)  .  Cold  nitrosulphuric 
acid  does  not  attack.  (Bunsen.)  Cold 
NE4OH+  Aq,  KOE-fAq,  or  NaOE+Aq  do 
not  attack.  (Maak,  Phippson.)  Sol.  in  NH4C1 
or  (NHOaCOs+Aq  (Wbhler.) 


Very  rapidly  sol.  in  K2S208-j-Ag  and 
(NH4)2S208-fAq  with  violent  evolution  of 
gas.  (Levi,  Gazz.  ch.  it.  1908,  38.  (1),  583.) 

Attacked  by  aqueous  solution  of  .KC1. 
NE4C1;  NaCl,  LiCl,  CuCl2,  CdCl2,  CoCl2 
PbCl2,  EgCl2,  FeCJ3,  CrCl3,  PtCl4,  AuCls, 
CuS04,  ZnS04,  FeS04  and  MnS04. 

SI.  attacked  by  hot  30%  CaCl2-f-Aq,  not 
by  30%  MgCl2+Aq,  BaCl2+Aq  and  SrCl2  + 
Aq.  (Tommasi,  Bull.  Soc.  1899,  (3),  21.  886.) 

Not  attacked  by  NE4F+Aq,  very  slowly 
by  solutions  of  BaCl2;  CaCl2,  KC1,  K3Fe(CN)«, 
NaN03,  Na2S203  and  Na2EPOa.  Solutions 
of  NaC2H3O2}  Na2B40,,  alum  and  chrome 
alum  attack  vigorously.  Solutions  of 
(NE4)2C03,  NE4C1,  (NE4)2C204,  (NE4)2S 
and  Na2C03  attack  even  more  vigorously. 
(Mouraour,  C.  R.  1900,  130.  140.) 

Insol  in  liquid  NE3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Insol.  in  liquid  EF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

Somewhat  sol.  in  liquid  NE3,  if  a  clean 
metallic  surface  is  in  contact  with  the  pure 
solvent.  (Kraus,  J.  Am.  Chem.  Soc,  1907, 
29.  1561.) 

•i^ccm.  oleic  acid  dissolves  0.0104  g. 
Mg  in  6  days.  (Gates,  J.  phys.  Chem,  1911, 
15.  143.) 

Magnesium  arsenide,  Mg3As2. 

Decomp.  on  air.  (Parkinson.  Chem.  Soc. 
5.  127.) 

Magnesium  azoimide,  Mg(N«)2, 

Decomp.  by  hot  E20.  (Curtius,  J.  pr. 
1898,  (2)  58.  292.) 

Magnesium  boride,  Mg9B2. 
Sol.  in  ECl+Aq.    (Winkler,  B.  23.  774.) 

Magnesium  bromide,  MgBr2. 

Deliquescent.  Very  sol.  in  E20  with  evolu- 
;ion  of  heat. 

Sat.  MgBr2+Aq  contains  at: 
—18°     +17°    48°       62°       97° 
52         58      609     62.5    65.8%  MgBr2. 
(£tard,'A.  ch.  1894,  (7),  2.  541.) 

See  also  MgBr2+6E20. 

Sp.  gr.  of  MgBr2+Aq  at  19.5°  containing: 
5          10         15        20        25  %  MgBr2, 
1.043   1.087   1.137  1  191   1.247 

30        35       40          45        50  %  MgBr*. 
1.31     1  377  1  451  1.535  1.625 
Kremers,   Pogg.   108.   118,    calculated   by 
Gerlach,  Z.  anal.  8.  285.) 

MgBr2-J-Aq  is  si.  decomp.  by  evaporation. 
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Solubility  of  MgBr2  in  alcohols. 

MgBr2  forms  with  methyl  alcohol  a  com- 
plex, MgBr2,  6CH3OH. 

Solubility  of  MgBr2,  6CH3OH  in  CH8OH  at  t°. 

Solubility  of  MgBr2,  6(isO)C4HflOH  in 
C4H9OH  at  t°. 

t° 

%  by  weight 
of  MgBrs, 
SisoC^HsOH 

t° 

%  by  weight 
of  MgBra, 
6isoC4H9OH 

0 
10 
20 
30 
40 
50 

55.8 
60.5 
65  2 
69  8 
74  3 
78  5 

60 
65 

71 
75 
77 
80  mpt. 

82  4 
842 
88.0 
92  0 
94.6 
100 

t° 

%  by  weight 
6CH3OH2' 

t° 

%  by  weight 
of  MgBrs, 
6CH3OH 

0 
20 
40 
60 
80 
100 
110 
120 

42  6 
44  6 
46.7 
48  9 
51  4 
55.5 
58.0 
60.7 

130 
140 
150 
160 
170 
180 
185 
190  mpt. 

63  6 
66.8 
70.2 
74.0 
78.5 
84  5 
88.0 
100 

(Menschutkin.) 

MgBr2  forms  with  isoamylalcohol  a  com- 
plex, MgBr2,  6(iso)CsHnOH. 

Solubility  of  MgBr2,   6(iso)C6HnOH  in 
C5HnOH  at  t°. 

(Menschutkin,  Z.  anorg.  1907,  62.  11.) 

MgBr2  forms  with  ethyl  alcohol  a  complex, 
MgBr2,  6C2H5OH. 

Solubility  of  MgBr2,  6C2H6OH  in  C2H6OE 

att°. 

t° 

%  by  weight 
of  MgBra, 
SisoCsHnHO 

t° 

%  by  weight 
of  MgBrs, 
GisoCeHiiOH 

0 
10 
20 
30 
35 

70.2 
75  6 
80.2 
84.5 
86.7 

38 

40 
42 
44 
46  mpt. 

88.7 
90.0 
92.0 
94.2 
100 

(Menschutkin.) 
Solubility  in  ether  at  t°. 

t° 

%  by  weight 
of  MgBra, 
SCuHsOH 

t° 

%  by  weight 
GCaHsOH' 

t° 

%  MgBra 

%  MgBra,  2C4HioO 

0 
10 
20 
30 
40 
50 
60 
70 
75 

17.2 

24  9 
32  7 
40  3 
47  8 
55.1 
62.2 
68  8 
71.4 

80 
85 
90 
95 
100 
103 
106 
108.5mpt 

73.8 
76.2 
78.7 
82.3 
86.7 
90.0 
94.4 
100 

—  8 
0 
+10 
14 
16 
18 
20 
22  mpt. 

0  6 
0  8 
1  27 
1.64 
1.93 
2.3 
2  7 
3  22 

1.08 
1.44 
2.3 
2.95 
3.48 
4.14 
4.86 
5.80 

(Menschutkin,  Z.  anorg.  1906,  49,  36.) 

Mg.br2  forms  with  propyJ 
plex,  MgBr2,  6CjH7OH. 


i  alcohol  a  corn- 


Solubility  of  MgBr2,  2C4Hi0O  in  ether  at  t°. 
"Lower  solution" =the  melted  MgBr2, 
JSioO  which  does  not  mix  with  the  ether 

above. 


Solubility  of  MgBr2,  6C8H7OH  in  C8H7OH 

att°. 


0 
10 
20 
30 
40 


77.9 
81.5 
85.1 
89.5 
92.0 


43 
46 
48 
50 
52  mpt. 


of 


93.0 
94.3 
95.8 
97.8 
100 


(Menschutkin.) 

MgBr2  forms  with  isobutylalcohol  a  com* 
plex,  MgBr2,  6( 


Composition  of 

Composition  of  the 

lower  solution 

upper  layer 

t° 

%  MgBr2 

%  MgBrs, 

KwKo 

%  MgBn 

%  MgBra, 
2C4HUO 

—10 

42  0 

75.7 

1.8 

3.2 

0 

41.0 

73.9 

2.3 

4.1 

+10 

40.1 

72.2 

2.8 

5.0 

20 

39.3    . 

70.8 

3.3 

5.9 

30 

38.7 

69.8 

3.8 

6.8 

40 

38.2 

68.8 

4.3 

7.7 

50 

37.8 

68.0 

4.7 

8.5 

60 

37.6 

67.7 

5.1 

9.2 

70 

37  6 

67.7 

5.4 

9.7 

80 

378 

68.0 

5.6 

10.0 

90 

38.1 

68.6 

5.7 

10.2 

(Menschutkin.) 
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Solubility  of  MgBr2  in  formic  acid. 
MgBr2  forms  with  formic  acid  a  complex. 
MgBr2,  6HCOOH. 

Solubility  of  MgBr2,  6HCOOH  in  HCOOH 
att° 


Solubility  of  MgBr2  in  acetone. 
MgBr2   forms   with   acetone   a   complex. 
MgBr2,  3CH3COCH8. 

Solubility  of  MgBr2,  3CH8COCH8  in 
CH3COCH3  at  t°. 


t° 

%  by  vrt  MgBra,  6HCOOH 

t° 

%  by  wt  MgBr2, 
3CH3COCH3 

0 
20 
40 
60 
70 
80 
86 
88  mpt. 

49  8 
57  5 
65.1 
73.1 
78.1 
86  0 
95.0 
100 

0 
30 
60 
70 
72 
73 
-   74 
75 
76 
80 
84 
88 
92  mpt. 

0  2 
0  8 
1.45 
2.0 
3.7 
5.5 
14.0 
50  0 
71  6 
83  3 
89  8 
95  2 
100 

(Menschutkin,  Z.  anorg.  1907,  64.  90.) 

Solubility  of  MgBr2  in  acetic  acid. 
MgBr2  forms  with  acetic  acid  a  complex. 
MgBr2,  6CHSCOOH. 

Solubility  of  MgBra,  6CH3COOH  in 
CHaCOOH  at  t°. 

(Menschutkin,  Z.  anorg.  1907,  53.  30.) 

Solubility  of  MgBr2  in  acetamide. 
MgBr2  forms  with  acetanide  a  complex. 
MgBr2,  6CH8CONH2. 

Solubility  of  MgBr2,  6CH8CONH2  in 
CH3CONH2  at  t°. 

t° 

%  by  wt   MgBrs, 
6CH3COOH 

17 
30 
50 
60 
70 
80 
85 
90 
100 
105 
110 
112  mpt. 

0.3 
1.5 
4  5 
7  9 
16.2 
38.5 
49.5 
57.7 
71.8 
80.0 
89.5 
100  0 

t° 

%$£cX* 

50.5 
70 
90 
110 
130 
150 
160 
165 
169  mpt. 

56  0 
57  8 
60.5 
65  0 
71.5 
80.0 
85  5 
90  0 
100.0 

(Menschutkin.) 

Solubility  of  MgBr2  in  acetic  anhydride. 
MgBr2  forms  with  acetic  anhydride  a  com- 
plex, MgBr2,  6(CH8CO)20, 

Solubility  of  MgBr2,  6(CH8CO)20  in 
(CH8CO)20  at  t°. 


(Menschutkin,  Z.  anorg.  1909,  61.  106.) 

Solubility  of  MgBr2  in  acetanilide. 
MgBr2  forms  with  acetanilide  a  complex. 
MgBr2,  6CH8CONHC6H6. 


Solubility  of  M 

~~ 


6CH8CONHCeH5  in 

at  t°. 


t° 

%K^> 

t° 

%  by  vrt.  MgBr2, 
eCHsCONHCeHs 

0 

26.4 

107.5 

9.0 

30 

30.0 

140 

19.3 

60 

37.7 

170 

29.6 

,    90 

44.5 

185 

39.0 

120 

57.8 

195 

49.0 

130 

69  8 

200 

59.5 

135 
136-137  mpt. 

85  0 

100 

205 
209  mpt. 

73.2 
100.0 

(Menschutkin,  Z.  anorg.  1909,  61.  112.) 

(Menschutkin,  Z.,  anorg.  1909,  61.  109.) 
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Solubility  of  MgBr2  in  aniline. 

MgBr2  forms  with  aniline  three  complexes: 
MgBr2,  6C6H5NH2;  MgBr2,  4C6H5NH2: 
MgBr2, 


Solubility  of  MgBr2  in  methylal. 
MgBr2  forms  with  methylal  a  complex, 
MgBr2,  2CH2(OCH3)2. 


Solubility  of  these  complexes  in  aniline. 
Solubility  of  MgBr2,  6C6HSNH2  in  C6HeNH2. 

CH2(OCEs)2  at  t°. 

t° 

%  by  wt   MgBro, 
2CH2(OCH3)2 

t° 

%  by  weight  of  MgBra, 
GCeHsNHa 

20 
40 
60 
80 
100 
106 
106 
108 
110 
112  mpt. 

0  3 
0.45 
0  6 
0  75 
0  9 
1  1 
86  2 
90  8 
95.4 
100 

10 
30 
50 
70 
90 
100 
103.5 

3  2 
3  9 
5  1 

7  5 
12  8 
18.5 
27.5 

Solubility  of  MgBr2,  4CCH5NH2  in  CsH5NH2. 

(Menschutkin,  Z.  anorg.  1907,  63.  32.) 

Solubility  of  MgBr2  in  dimethylcarbinol. 
MgBr2    forms    with    dimethylcarbinol    a 
complex,  MgBr2,  4(CH3)2CHOH. 

Solubility  of  MgBr2,  4(CH3)2CHOH  in 
(CH8)2CHOH  at  t°. 

t° 

%  by  weight  of  MgBra, 

103 
120" 
140 
160 
180 
200 
220 
230 
237 

24  0 
24  3 
24  9 
26.0 
28  3 
33.5 
45.0 
55  0 
76  3 

%  by  weight 
t°          of  MgBrz, 

t° 

%  by  weight 
of  MgBrt 
4(CHs)iCHOH 

0          40  0 
20         42  2 
40          45.0 
60          48  5 
80          53.3 
100          59.0 

110 
120 
130 
136 
138 
139  mpt. 

62.5 
67  3 
74.0 
83.6 
90  00 
100 

Solubility  of  MgBr2,  2C6H5NH2  in  C8H6  NH2 

t° 

%  by  weight  of  MgBrz, 

237 
250 
260 
270 

76  3 
77.3 
78.1 
79  0 

(Menschutkin.) 

Solubility  of  MgBr2  in  trimethylcarbinol. 
MgBr2    forms   with   trimethylcarbinol    a 
complex,  MgBr2,  4(CH8)3COH. 

(Menschutkin,  Z.  anorg.  1907,  62.  159.) 

Solubility  of  MgBr2  in  benzaldehyde. 
MgBr2  forms  with  benzaldehyde  a  com- 
plex, MgBr2,  3C6H6CHO. 


Solubility  of  MgBr2, 4(CH8)8COH  in 
(CHs)sCOH  at  t°. 


SolubHity  of  M 


Br2,  3C6H6CHO  in 
10  at  t°. 


t° 

%bywt.MgBra, 
SCeHcCHO 

t° 

%bywt  MgBrz, 
/03C«,H8CHO 

0 
30 
60 
80 
100 
120 
130 

0.7 
1.3 
1.9 
2  5 
3.4 
6.0 
9.5 

140 
145 
146 
148 
153 
159  mpt. 

17.8 

37.5 
65.0 
84.5 
93.2 
100 

t° 

%  by  weight 
of  MgBr^, 
4(CH3)»COH 

t° 

%  by  weight 
of  MgBr2, 
4(CH8)aCOH 

24.4 
25 
35 
45 
55 
60 

0.06 
1.0 
9.5 
19.1 
32.2 
40.5 

65 
70 
75 
77  5 

79 
80  mpt. 

50.5 
62.5 
77.0 
85.0 
91.5 
100 

(Menschutkin,  Z.  anorg.  1907,  63. 26.) 


Menschutkin.) 

Solubility  of  MgBr2  in  phenylhydrazine. 
MgBr2  forms  with  CeHsNHNBk  a  complex, 
MgBr2,  6C6H8NHNH2. 
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Solubility  of  MgBr2,  CCeHgNHNB^  in 
CeHsNHNHa  at  t°. 

MgBr2,    6NH2COOC2Hfi    decomposes    at 
90.5-91°  forming  MgBr2,  4NH2COOC2H5. 

Solubility  of  MgBr2,  4NH2COOC2H5  in 
NH2COOC2H6  at  t°. 

t° 

%  by  wt  of  MgBra, 
6C6H6NHNHa 

20 
40 
60 
80 
99 
100 
140 
180 
200 

3  0 
7  0 
16  4 
33  0 
54.8 
54  8 
60  8 
68  4 
73  4 

t° 

%  by  wt    MgBr2, 

91 
100 
110 
115 
120 
123  mpt. 

69.4 
73  8 
80  0 
84.1 
90.0 
100  0 

(Menschutkin,  Z.  anorg.  1907,  52.  162.) 

Solubility  of  MgBr2  in  urea. 
MgBr2  forms  with  urea  a  complex.  MgBr2, 
6CO(NH2)2. 

Solubility  of  MgBr2,  6CO(NH2)2  in  urea  at  t°' 

(Menschutkin.) 
-}-6H20. 

Solubility  of  MgBr2+6H20  in  H20  at  t°. 

t° 

%  by  weight 
of  MgBrs-h 
6H20 

t° 

%  by  weight 
ofMgBr2+ 
6HaO 

t° 

%aWNH2f?r2' 

0 
20 
40 
60 
80 
100 

76.0 

78  1 
80.2 
82.3 
84  4 
86  6 

120 
140 
150 
160 
164  mpt. 

89  0 

92.0 
94.9 
98  0 
100 

108  5 
115 
120 
125 
127 
130 

24.2 
29  8 
35  0 
41  6 
45  5 
60.0 

(Menschutkin,  Z.  anorg.  1907,  62.  153.) 

Sp.  gr.  of  solution  sat.  at  18°  =  1.655,  and 
contains  50  8%  MgBr2.    (MyHus  and  Funk, 
B.  1897,  30.  1718  ) 
81.  sol.  in  liquid  NH8.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 
Sol.  in  alcohol.     Sol.  in  acetone.     (Nau- 
mann,  B.  1904,  37,  4328;  Eidmann,  C.  C. 
1899,  II.  1014.) 
Difficultly  sol.  in  methyl  acetate.    (Nau- 
mann,  B.  1909,  42.  3790.) 
Insol.  in  ethyl  acetate.     (Naumann,   B. 
1910,  43.  314.) 
+10H20.    Sol.  in  H20.    (Paofiloff,  Chem. 
Soc.  26.  234.) 

(Menschutkin,  Z.  anorg.  1909,  61,  116.) 

MgBr2,  6CO(NH2)2  decomposes  at  130° 
giving  MgBr2,  4CO(NH2)2. 

Solubility  of  MgBr2,  4CO(NH2)2  in  urea  at  t°. 

t° 

%  by  wt  MgBr2, 
4CO(NH2)2 

130 
145 
160 
165 
170 
171 

58.0 
60  7 
67  2 
71.4 
83  7 
96.0 

(Menschutkin,  Z.  anorg.  1909,  61.  116,) 

Solubility  of  MgBr2  in  urethane. 
MgBr2  forms  with  urethane  a  complex. 
MgBr2,  6NH2COOC2H8. 


Solubility  of  MgBr2,  eNH 
NH2COOC2H5 


at  t°. 


tc 

%  by  wt.  MgBra, 
SNHtCOOCaH* 

35 

50 
70 
80     - 
85 
90 
*91  5 

43.3 
45.6 
51  3 
56  2   - 
59.8 
66.5 
75.5 

*  Mpt.  of  MgBr2,  6NH2COOC2H<i. 
(Menschutkin,  Z.  anorg.  1909,  61,  113.) 

Magnesium  manganous  bromide,  MgBr2, 
2MnBr2+12H20. 

Deliquescent.  (Saunders,  Am.  Ch.  J.  14, 
150.) 

Magnesium  mercuric  bromide,  MgBr2,  HgBr2 
Deliquescent. 
MgBr2,  2HgBr2.    Not  deliquescent. 

Magnesium   molybdenyl    bromide,    MgBrj, 

MoOBr8+7H2O. 

(Weinland  and  Knoll,  Z.  anorg.  1905,  4A. 
112.) 

Magnesium    potassium    bromide.     MgBr2, 
2KBr+6H20.  *      ' 

Easily  sol.  in  H2O,  from  which  KBr  crys- 
tallises at  75  to  87°.  Alcohol  dissolves  out 
MgBr2.  (Ldwig,  Repert.  29. 261.) 
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Formula   is    MgBr2,    KBr-f6H20.      De- 
liquescent.   (Lerch,  J.  pr.  (2)  28.  338.) 

Sp.  gr.  of  MgCl2-hAq  at  15°. 

Magnesium  stannic  bromide. 

.*? 

o 

o 

o 

See  Bromostannate,  magnesium. 

1 

Sp  gr. 

s 

Sp  gr 

QU 

Sp  gr 

Magnesium  chloride,  MgCl2. 

^ 

£? 

^ 

Deliquescent.      Very    sol    in    H20    with 

1 

1  0084 

13 

1.1130 

25 

1.2274 

evolution  of  heat.    The  solution  decomposes 

2 

1  0169 

14 

1.1220 

26 

1  2378 

on  evaporation  losing  HC1,  when  less  than  6 

3 

1.0253 

15 

1.1311 

27 

1  2482 

mols.  H20  are  present  to  1  mol.  MgCl2. 

4 

1  0338 

16 

1.1404 

28 

1  2586 

(Casaseca,  C.  R.  37.  350.) 

5 

1.0422 

17 

1.1498 

29 

1  2690 

Anhydrous.    Sol.  in  1.857  pts  H20  at  15°. 

6 

1  0510 

18 

1.1592 

30 

1.2794 

(Gerlach.) 

7 

1.0597 

19 

1.1686 

31 

1.2903 

Sol.  in  1  pt  cold  H20     (Fourcroy  ) 
Sat    MgCb+Aq  at  12.5°  contains  648%   MgCia 

8 
9 

1  0684 
1.0772 

20 
21 

1.1780 
1.1879 

32 
33 

1  3012 
1.3121 

(Hassenfratz  ) 
100  pts  H20  at  15  5°  dissolve  200  pts  MgCb.    (lire's 
Diet.) 

10 
11 

1.0859 
1  0949 

22 
23 

1.1977 
1  2076 

34 
35 

1.3230 
1.3340 

100  pts.  H20  dissolve  52.2  pts.  MgCl2  at  0° 

12 

1.1040 

24 

1.2175 

- 

... 

and  sp.  gr.  of  sat.  solution^  1.3619  at  15°. 
(Engel,  Bull.  Soc.  (2)  47.  318.) 

(Gerlach,  Z.  anal.  8.  281.) 

1000  mols.  H20  dissolve  108  mols.  MgCl2 

at  25°C.    (Lb-wenherz,  Z.  phys.  Ch.  1894,  13, 

479.) 

100  mols.  MgCla+Aq  contain  at  t°: 
t°           67.5     68.5     68.7     79,5     79.95 
Mol.  MgCl2  11.58  11.92   11.71   12.28   12.39 

t°            116.67  152.6     181-2       186 
Mol.  MgCl2      16.2      18.24    23.8   24.1-24.4 
(Vant  Hoff  and  Meyerhoffer,  B.  A.  B.  1897, 

73.) 

Solubility  of  MgCl2  in  H20  at  t°. 

op.  gr.  ui  ivo,^v^i2  T"-f*4  o>u  AO  . 

j=jj          Sp  gr 

s 

Sp  gr 

g         Sp  gr 

5      1.0416 
10      1.0859 

20 
30 

1 
1 

.1764 
.2779 

34     1.3210 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  MgCl2+Aq  at  0°.    S=pts.  salt  in 
100  pts.  of  solution;  Si  =  mols.  salt  in  100 
mols.  solution. 

t° 

Mgbl, 

Solid  phase 

—20 
—30 
—33.6 
—20 
—16.4 
—16.8 

—  3.4 

0 
10 
20 
22 
40 
60 
80 
100 
116.7 

152.6 
181.5 

186 

11  4 
16. 
19.4 
20.6 
26.7 
30.5 
31.6 

34.3 

34.6 
34  9 
35.3 
35.6 
36.5 
37  9 
39.8 
42.2 
46.1 

49.1 
55.8 

56.1 

Ice 
it 

Ice+MgCl2,  12H2O 
MgCl2^12H20 

MgCl2.  12H20-j- 
MgCl2,  8H20 
MgCk  8H20+MgCl2, 
6H20 
MgCl2,f6H20 

tt 

tt 
tt 

MgCl2,6H20+MgCl2, 
4H20 
MgCk  4H20 
MgCk  4H20+MgCl2, 
2H20 
MgCl2>  2H20 

S 

Si 

Sp.gr. 

29.2056 
20.9293 
15.7989 
11.3249 
6.2008 

7. 
4. 
3. 
2. 
1. 

230 
762 
423 
355 
233 

1.2788 
1.1927 
1.1427 
1.1007 
1.0545 

(Charpy,  A.  ch.  (6)  29.  23.) 
Sp.  gr.  of  MgCl2+Aq  at  19.5°. 

Pts.  MgCla 
in  100  pts. 

Sp.  gr. 

Pts  MgCls 
in  100  pts.        Sp.  gr. 
HaO 

10.7 
22  0 

1.0826 
1.1592 

35.3         1.2388 
51.5         1.3235 

(Landolt-Bbrnstein,  Tab.  5th  Ed.  1912.  480.) 
See  oho  MgCl8+6H20. 

(Kremers,  Po 

gg.  104.  155.) 
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Sp.  gr.  of  MgCl2+Aq  at  14°. 

Sp 

gr.  of  MgCl2+Aq. 

1 

Sp  gr 

1 

Sp  gr. 

|f 

Sp  gr 

H  MgCl2  g  m  1000  g 
of  solution 

Sp 

gr  16°/16° 

0 
0  4400 
0  8801 
1  7780 
3  4533 
7  4691 
14  7187 
29  6307 

1 
1 
1 
1 
1 
1 
1 
1 

000000 
000372 
000741 
.001458 
002888 
.006219 
012235 
.024647 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0  9993 
1  0033 
1.0073 
1.0113 
1  0154 
1  0194 
1  0234 
1.0274 
1  0314 
1  0355 
1.0395 
1  0435 
1.0476 
1  0517 
1  0558 
1.0599 
1  0641 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

1  0682 
1  0724 
1.0765 
1.0807 
1  0849 
1.0891 
1  0933 
1.0976 
1.1018 
1  1061 
1  1103 
1.1146 
1  1189 
1.1232 
1  1275 
1  1319 
1.1363 

34 
35 
36 
37 
,38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

1.1407 
1.1451 
1.1495 
1  1540 
1  1584 
1  1628 
1  1673 
1  1718 
1.1763 
1  1809 
1.1855 
1.1901 
1  1948 
1.1995 
1  2042 

(Dijken,  Z.  phys.  Ch.  1897,  24.  108.) 

Sp.  gr.  of  MgCl2  at  20.1°. 
p=per  cent  strength  of  solution;  d  =  ob- 
served duesity;  w=  volume  cone,  in  grams 

per  cc.  (  JOQ=W') 

p 

d 

w 

28.83 
25  59 
20.31 
15  79 
10  185 
8  058 
5.919 
3  913 
3  903 
1  743 

1  2569 
1  2241 
1  1735 
1  1324 
1  0833 
1  0650 
1  0473 
1  0304 
1  0240 
1  0126 

0  36237 
0  31327 
0  23842 
0  17877 
0  11033 
0.08583  . 
0.06198 
0.04022 
0  03210 
0.01765 

(Oudemans,  Z.  anal.  7.  420.) 
Sp.  gr.  of  MgCl2-f  Aq  at  24°. 

| 

Sp.gr 

1 

Sp  gr 

If 

Sp  gr 

(Barnes,  J.  Phys.  Chem  1898,  2. 
Sp.  gr.  of  MgCl2+Aq  at  t°. 

546.) 

2 

4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

1  0069 
1.0138 
1  0207 
1  0276 
1.0345 
1.0415 
1.0485 
1  0556 
1  0627 
1.0698 
1  0770 
1  0842 
1  0915 
1.0988 

30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 

1  1062 
1  1137 
1.1212 
1  1288 
1.1364 
1.1441 
1.1519 
1.1598 
1  1677 
1.1756 
1.1836 
1.1918 
1.2000 
1.2083 

58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 

1  2167 
1  2252 
1  2338 
1.2425 
1.2513 
1  2602 
1.2692 
1.2783 
1.2875 
1.2968 
1.3063 
1.3159 

t° 

Concentration  of  MgCh+Aq 

Sp.gr, 

23 

24 

1  pt.  MgCl2  in  8.1874  pts.  H20 
1  pt.        "     "  102.1      "      " 

1.0906 
1.0065 

(Hittorf,  Z.  phys.  Ch.  1902,  39.  628.) 

Sp.  gr.  of  MgCl2  at  0°. 
G.  MgCl2  in  100  ccm.  of  solution  6.7158  9.9506 
Sp.  gr.                                        1.0591  1.0845 

(Gerlach,  Z.  anal.  8.  283. 
Schiff.) 


Calculated  from  Sp.  gr.  '         "       LH06    l'.1605 

(Bremer,  C.  C.  1902,  I.  293.) 


Sp.  gr.  of  MgCl2+Aq  at  25°. 


Concentration  of  MnCh-f-Aq. 

Sp.  gr. 

1-normal 
Vr-      " 

V<-      " 
Vr-      " 

1.1375 
1.0188 
1.0091 
1.0043 

(Wagner,  Z,  phys.  Ch.  1890,  5.  38.) 

Sp.  gr.  of  MgCl2-f  Aq  at  20°  containing  M 
g.  mols.  MgCl2  per  1. 

M         0.00493    0.007327      0.01      0.03104 
Spt  gr.  1.000344  1.000524  1.000842  1.002756 

M        0.05108    0.07171        0.10         0.25 
Sp.  gr.  1.004224  1.006036  1.008505  1.020966 

M  0.50         0.75      0.9415 

Sp.  gr.  1.038496  1.056905  1.069617 

(Jones  and  Pearce,  Am.XDh.  J.  1907,  38. 699.) 
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MgCl2+Aq  containing  10%  MgCl2  boils  at 
101.6°;  containing  20%  MgCl2  boils  at  106.2°; 
containing  30%  MgCl2  boBs  at  115.6°.  (Ger- 
lach,) 

Sat.  MgCl2+Aq  forms  a  crust  at  122.5°, 
and  contains  52.9  pts.  MgCl2  to  100  pts.  H20. 
(Gerlach,  Z.  anal.  26.  426.) 

B.-pt.  of  MgCl2+Aq.    P=pts.  MgCl2  to  100 
pts.  H2O. 


B-pt. 

p 

B-pt 

P 

B-pt. 

P 

101° 

4.9 

111° 

34.6 

121° 

50.8 

102 

9  2 

112 

36.6 

122 

52.2 

103 

13.2 

113 

38.4 

123 

53.6 

104 

16.7 

114 

40  2 

124 

55.0 

105 

19.9 

115 

41.8 

125 

56.4 

106 

22  5 

116 

43.4 

126 

57.7 

107 

25  0 

117 

44.9 

127 

59.0 

108 

27  5 

118 

46.4 

128 

60.3 

109 

29  9 

119 

47.9 

129 

61.6 

110 

32.3 

120 

49.4 

130 

62.9 

(Gerlach,  Z.  anal.  26.  440.) 
B.-pt.  of  MgCl2+Aq  containing  %  MgCl2. 


%  MgCla 

B-pt 

%  MgCls 

B-pt. 

4.6 
8.4 

101° 
102 

11.6 
14.3 

103° 
104 

(Skinner,  Chem.  Soc.  61.  341.) 

Sol,  in  KCl+Aq  at  50°.     (Uhlig,  C.  C. 
1913,  II.  749.) 

Sol.  in  7  pts.  alcohol  at  15°     (Bergmann ) 
"    5    "          "         moderate  heat     ( B) 

100  pts.  alcohol  of  given  sp   gr   dissolve  pts    MgCla. 


gr.        Pts  MgCh         Sp  gr.         Pts  MgCla 


Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+2H2O.  Very  deliquescent.  (Ditte,  A. 
ch.  1881,  (5)  22.  560.) 

+4E20.    (van't  Hoff  and  Meyerhoffer.) 

-f  6E2O.  Deliquescent.  Sol.  in  0.6  pt. 
cold,  and  0.273  pt.  hot  H20.  (Casaseca,  I.  c.) 

Solubility  in  H20  at  t°. 


3  5 
25.0 
50.0 


1000  mols  H2O 

dissolve  mols 

MgCla 


99  6 
104  5 
110.6 


100  g.  HaO  dis- 
solve g.  MgCla 


52.65 
55.26 
58  66 


(Biltz  and  Marcus,  Z.  anorg.  1911,  71.  169.) 

Solubility  in  KCl+NE4Cl+Aq  at  25°  has 
been  studied.  (Biltz  and  Marcus.  Z.  anorg. 
1911,  71.  178.) 

When  the  solid  phases  are  MgS04+6H2O 
and  MgCl2+6H20,  1000  mols.  H20  dissolve 
104  mols.  MgCl2  and  14  mols.  MgS04  at  25°. 
(Lewenherz,  Z.  phys.  Ch.  1894, 13.  480.) 

Solubility  of  MgCl2+6H20  in  (NH4)MgCl8+ 
6H2O+Aq  at  t°. 


3  5 
25.0 
50.0 


Per  1000  mols  H20 


Mols  NEUC1 


0.5 
0.5 
0.8 


Mols  MgCl2 


99.5 
103.8 
111.2 


0  900 
0  848 


21  25 
23  75 


0  834 
0  817 


36  25 
50  00 


(Kirwan) 

MgCU+6H20  is  sol  in  5  pts.  alcohol  of  0  90  sp  gr. 
and  in  2  pts  alcohol  of  0,817  sp.  gr. 

Sol  in  0  1828  pt.  strong  alcohol  at  82.5°      (Wenzel,) 

B.-pt.  of  an  alcoholic  solution  of  MgCl2.   f 


%  MgCl2 

B.-pt. 

5  56 
8  53 
9  62 
13.84 

78.43°+0.73° 
"      +1.34 
"      +1.77 
"      +3.54 

(Skinner,  Chem.  Soc.  61.  341.) 

Even  more  sol.  in  acetic  ether  than  CaCl2. 
(Cann,  C.  R.  102.  363.) 

Sol.  in  boiling  amyl  alcohol.  (Biggs,  Sill. 
Am.  J.  144.  103.) 

SI.  sol.  in  anhydrous  pyridine.  Sol.  in 
97%,  95%  and  93%  pyridine+Aq.  (Kahlen- 
berg,  J.  Am.  Chem.  Soc.  1908,  30. 1107.) 


(Biltz  and  Marcus,  Z.  anorg.  1911,  71.  170.) 

Solubility  data  of  MgCk+KCl+MgKClj 
are  given  by  van't  Hoff  and  Meyerhoffer. 
(Z,  phys.  Ch.  1899,  30.  64.) 

+8fi20.  Pptd.  from  an  aqueous  solution 
which  contains  about  10  mols.  H2O  to  1  mol. 
MgCl2. 

+ 12H20.  Pptd.  from  an  aq.  solution  which 
contains  1  mol.  MgCl2  in  about  12.06  mols. 
of  H2O.  (Bogorodsky,  C.  C.  1899, 1.  246.) 

Magnesium  manganous  chloride,  MgCl2, 
2MnCl2+12H20. 

Deliquescent.  Very  sol.  in  H20  and  al- 
cohol. (Saunders,  Am.  Ch.  J.  14. 148.) 

2MgCl2,MnCl2+12H2O.  Ppt.  Deliquesces 
in  the  air.  (Gossner,  C.  C.  1904, 1.  707.) 

Magnesitun  mercuric  chloride,  MgCl2,  HgCl2 

+6H20. 

Very  deliquescent.  More  sol.  than  the  fol- 
lowing salt.  (v.  Bonsdorff,  Pogg.  17.  133.) 

,  3HgCl2+5H20.    Sol.  in  H20  with- 
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out  decomp.     Easily  sol.  in  alcohol,     (v, 
BonsdorfT.) 

Magnesium    phosphoryl    chloride,    MgCl2, 

POC13. 

Deliquescent.  Sol.  in  H20  with  evolution 
of  heat  and  decomposition.  Very  si.  sol.  in 
warm  POC13.  (Casselmann,  A.  98.  223 ) 

Magnesium  potassium  chloride,  MgCl2, 
2KC1+6E20. 

Deliquescent,  forming  a  solution  of  MgCl2, 
while  KC1  remains  undissolved.  100pts.H20 
dissolve  64.5  pts.  at  18.75°.  20  pts.  salt  dis- 
solved in  80  pts.  H20  lower  the  temp.  1.75r 
(Bischof.)  Alcohol  dissolves  out  MgCl2.  De- 
comp. into  the  two  salts  by  solution  in 
H20.  (Marcet.) 

A  sat.  solution  in  contact  with  solid  KC1 
and  KCL  MgCla,  H2O  at  50°  contains  79.5 
mol.  MgCl2  and  14.9  mpL  KC1  per  1000  mol. 
H20.  A  sat.  solution  in  contact  with  solid 
MgCl2,  6H20  and  KC1,  MgCl2,  H20  at  50' 
contains  111.9  mol.  MgCl2  and  1.2  mol.  KC1 
per  1000  mol.  H20.  (IMig,  Chem.  Soc.  1913, 
104.  (2)  775;  C.  B.  Miner.  1913, 417.) 

Min.  Carnalhte. 

Magnesium  rubidium  chloride,  MgCl2>  RbCl 

+6H20. 

Not  decomp.  by  a  small  quantity  of  H20. 
(Feit  and  Kubierscky,  Ch.  Ztg.  16.  335.) 

Magnesium  sodium  chloride,  MgCl2,  NaCl+ 

2H20. 
Sol.inH20.    (Poggiale.) 

Magnesium  thalHc  chloride,  2T1C13,  MgCl2+ 

6H20. 

Hydroscopic.  Can  be  cryst.  from  H20. 
(Gewecke,  A.  1909,  366.  224.) 

Magnesium  stannic  chloride. 
S3e  Chlorostannate,  magnesium. 

Magnesium  vanadium  chloride,  MgCl2,  VCls 

+H20. 

Difficultly  sol.  in  H20  and  alcohol.  (Stah- 
ler,  B.  1904,  37.  4412.) 

Magnesium  zinc  chloride,  MgCl2,  ZnCl2+ 

6H20. 

Deliquescent;  sol.  in  H20.  (Warner,  C.  N. 
27.271.) 

Magnesium- chloride  ammonia,  MgCl2, 4NH8. 
Easily  decomp.    (Clark,  A.  78.  369.) 

Magnesium  chloride  hydroxylamine,  MgCl2, 

2NH2OH+2H20. 

100  g.  of  solution  in  H20  contain  44.4% 
At  20°.  (Antonow,  J.  Russ.  Phys.  Chem. 
!Soc.  1905,  37. 478.) 


Magnesium  fluoride,  MgF2. 

1  1.  H20  dissolves  76  mg.  MgF2  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

87  mg.  are  dissolved  in  1 1.  of  sat.  solution 
at  18°.  (Kohlrausch,  Z.  phys.  Ch.  1908,  64. 
168.) 

Scarcely  sol  in  acids.  (Gay-Lussac  and 
Thenard.)  Insol.  in  excess  of  HF.  When 
precipitated,  is  sol.  m  aqueous  solution  of 
ammonium  and  magnesium  salts.  Sol  in  dil. 
HN03-f  Aq,  from  which  it  is  precipitated  by 
alcohol. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Min.  Sellaite. 

Magnesium  potassium  fluoride,  MgF2,  KF. 

Decomp.  by  H2SO4.  (Duboin,  C.  R.  1895, 
120.  679,) 

MgF2,  2KF.  Decomp.  by  H2S04.  (Du- 
boin.) 

Magnesium  sodium  fluoride,  MgF2,  NaF. 
Insol.  in  H20.    (Geuther,  J.  B.  1865.  173.) 

Magnesium  stannic  fluoride. 
See  Fluostannate,  magnesium. 

Magnesium  titanium,  fluoride. 
See  Fluotitanate,  magnesium. 

Magnesium  zirconium  fluoride. 
See  Fluozirconate,  magnesium. 

Magnesium  hydrosulphide,  MgS2H2. 

Known  only  in  aqueous  solution,  which 
decomposes  on  warming.  Solution  contain- 
ing 16%  MgS2H2  has  sp.  gr.  1.118  at  12°. 
(Divers  and  Shimidzu,  Chem.  Soc.  45.  699.) 

Magnesium  hydroxide,  Mg02H2. 

MgO  is  sol  in  55,368  pts  HsO  at  ordinary  temp  ,  and 
also  at  100°  (Fresemus,  A.  59.  117 ) 

MgO  is  soL  in  5142  pts  H20  at  15.5°  (Fyfe) ,  in  5800 
pts  at  15.8°  (Henry,  J.  Phann  13.  2) ,  in  7900  pts.  (Kir- 
van);  in  16,000  pts  (IDalton);  in  100,000-200,000  pts. 
cold  H2O  (Bineau) ,  in  36,000  pts  boiling  HaO  (Fyfe, 
Ed.  Phil.  J  5.  305.) 

Calculated  from  electrical  conductivity  of 
Mg02H2-J-Aq,  1  1.  H2O  dissolves  9  mg. 
Mg02H2  at  18°.  (Kohlrausch  and  Rose,  Z. 
phys.  Ch.  12.  241.) 

Calculated  from  electrical  conductivity,  1 
L  H20  dissolves  00.076  g.  Mg02H2  at  18°. 
[Dupre1  and  Brutus,  Z.  angew.  Ch.  1903,  16. 
55.) 

Presence  of  Ca02H2  or  CaS04  does  not  de- 
crease the  solubility-  (Henry.)  Presence  of 
the  salts  of  the  alkali  metals,  especially  am- 
monium salts,  increase  the  solubility.  Insol. 
in  cone.  Na2S04,  NaN08,  NaCl,  or  KN08+ 
Aq.  (Karsten.)  Sol.  in  NH4OH-f  Aq,  but 
msol.  in  KOH+Aq.  (Odling.) 

Easily  sol.  in  acids.  Sol.  in  an  aqueous 
solution  of  sugar.  Boiling  alcohol  dissolves 
traces. 
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Solubility  of  Mg02H2  in  NH4Cl+Aq 
at  29°. 


o  7 

0  466 
0  35 
0  23 

0  17 


0  09835 
0  1108 
0  09835 
0  1108 
0  1108 


Normality  of 


Mg02H.   NH4C1 


0  156 
0  108 
0  089 
0  0638 
0  049 


0  388 
0  250 
0  172 
0  106 
0  0771 


G  perl 


4  55 
3  15 
2  60 
1  86 
1  43 


NH4C1 


20  86 

13  39 

9  21 

5  67 

4  13 


(Herz  and  Muhs,  Z.  anorg.  1909,  38.  140.) 
Solubility  of  Mg02H2  in  NH4N08+Aq  at  29°. 


Cone  of 
NH4N03 
+Aq 
(Nor- 
mal) 

Acid  re- 
quired 
for  liber 
ated  NHs 
in  25cc 
(Normal) 

Normality  of 

G  perl. 

Mg02H2 

NEUNOs 

MgOssH2 

NEUNOa 

0.35 
0.175 

0.1108 
0.1108 

0.0833 
0.0495 

0.1834 
0.076 

2.43 
1  45 

14.69 
6  09 

(Herz  and  Muhs.) 

Completely  insol.  in  16%  NaCl+Aq  in 
lence  of  0.8  g.  NaOH.     (Maigret,  Bull. 
(3)  33.  631.) 

Solubility  of  Mg02H2  in  NaCl+NaOH+Aq. 


G  NaClperl 


125 
140 
160 


G  MgO  per  1.  of  solution  with  added 


08g  NaOHperl     40g  NaOHperl 


0.07 

0.045 
None 


0.03 
None 


(Maigret.) 

Freshly  pptd.  Mg(OH)2  is  sol.  in  Th(N08)4 
-fAq  forming  a  colloidal  solution.  (Halla, 
Z.  anorg.  1912,  79.  262.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II,  10140 

See  also  Magnesium  oxide. 

Min.  Brutite.  Sol.  in  cold  citric  acid+Aq. 
(Bolton,  C.  N.  37. 14.) 

2MgO,  3H20.    (Bender,  B.  3.  932.) 

Magnesium  iodide,  MgI2. 

Very  deliquescent. 
Solubility  in  HaO.  SeeMgI2+6,and8H20. 
Sp.  gr*  of  MgI2+Aq  at  19.5°  containing: 
5         10       15       20       25       30%MgI2, 
1.043  1.088*1.139  1.194  1.254  1.32 

35       40       45       50       55       60%  MgI2. 
1.395  1.474  1.568  1.668  1.78     1.915 
(Kremers,  Pogg.  111.  62,  calculated  by 
Gerlach,  Z.  anal.  8.  285.) 

MgI2-f  Aq  decomp.  slightly  on  evaporation. 
Very  sol.  in  liquid  NH8.    (Franklin,  Am. 
Ch.  J.  1898,  20.  828.) 
Sol.  in  alcohol,  ether,  and  wood-spirit. 


Solubility  of  MgI2  in  alcohols. 
MgI2  forms  with  methyl  alcohol  a  complex, 
MgI2,  6CH8OH. 

Solubility  of  Mgl>,  6CH3OH  in  CH3OH  at  t°. 


0 

20 
40 
60 
80 
100 


I  weight  of 
CHaOH 


49  6 
52  6 
55  3 
58  0 
60  6 
63  3 


120 
140 
160 
180 
200 


66  2 
69  5 
73  2 
77.1 
81  5 


(Menschutkin,  Z.  anorg.  1907,  52.  15.) 

MgI2  forms  with  ethyl  alcohol  a  complex, 
MgI2,  6C2HfiOH. 

Solubility  of  MgI2, 6C2H5OH  in  C2H5OH  at  t°. 


0 

20 

40 

60 

80 

100 

110 


%  by  weight 
of  MgI2, 
6C2H6OH 


21  9 
33  2 
44  4 
55.3 
65  5 
74.7 
78.8 


120 
130 
135 
140 
143 
145 
146  5  mpt. 


%  by  weight 
of  Mgla, 
6  CsHsOH 


82  7 

87  2 
90.0 
93.3 
96  0 
98  0 
100 


(Menschutkin.) 

MgI2  forms  with  dimethylcarbinol  a  com- 
plex, MgI2,  6(CH8)2CHOH. 

Solubility  of  MgI2,  6(CHS)2CHOH  in 
(CH8)2CHQH  at  t°. 


t° 


%  by  weight 

of  Mgk, 
6(CHs)aCHOH 


57.1 
60.0 
63.3 
67.0 
71.2 


110 
120 
130 
136 

138  mpt. 


%  by  weight 

of  Mgl*, 
6(CHj)2CHOH 


76.2 
79.4 
84.8 
91.7 
100 


(Menschutkin.) 
Solubility  of  MgI2  in  ether  at  t° 


t° 

%  Mgl* 

%  Mgl,,  2C<H100 

5.4 
11.8 
15.6 
18.1 
20.4 
22.2 

1.45 
2.43 
3.46 
5.4 
7.55 
11  28 

2.2 
3.7 
5.3 

8.3 
11.6 
17.3 

(Menschutkin,  Z.  anorg.  1906,  49.  41.) 
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14  8 
17  6 
20 
28  4 
33 
35 


%  Mgli 


MgI2,  2C4HioO 


in  lower  layer 


35  5 
35  5 
35  8 
35  5 
35.7 
35  3 


54  4 
54  4 
54  8 
54  4 
54.7 
54  1 


in  upper  layer 


18  6 

23  2 

24  4 
32  4 


13  57 
14.4 

14  6 
15.82 


20  8 
22.1 

22.4 
24.2 


in  solution  when  two  layers  mix 


37.3 
38  5 
38  5 
38  5 
38 


19  4 
22  45 
26  07 
29  8 
32  8 


29.3 
34  4 
39.9 
45  7 
50.3 


(Menschutkin.) 


Solubility  of  MgI2  in  acetic  acid. 
MgI2  forms  -with  acetic  acid  a  complex. 
MgI2,  6CHSCOOH. 


Solubility  of  MgI2,  6CH3COOH  in 
CHsCOOE  at  t°. 


t° 


20 

40 

60 

70 

75 

80 

85 

95 
105 
115 
125 
135 
140 
142  mpt. 


I  by  wt  MgI2,  GCHsCOOH 


0.6 

2.0 

5  0 

9  5 

13.0 

18.5 

27.1 

42.0 

54.5 

65.0 

73  8 

85  0 

94.0 

100.0 


(Menschutkin,  Z.  anorg.  1907,  64.  93.) 


Solubility  of  MgI2  in  acetone. 
MgI2  forms  with  acetone  a  complex,  MgI2, 
6CH3COCH3. 

Solubility  of  MgI2.  6CH3COCH8  in 
CHaCOCHs  at  t°. 


0 

30 

50 

60 

70 

80 

85 

90 

95 
100 
105 
106. 5  mpt. 


%  by  wt  Mgls,  6CH3COCH3 


4.9 

6.7 

8.3 

10.2 

15.2 

28  6 

40.0 

59.2 

80  0 

92.5 

98.5 

100 


(Menschutkin,  Z.  anorg.  1907,  63.  30.) 

Solubility  of  MgI2  in  acetal. 
MgI2  forms  with  acetal  a  complex,  MgI2, 
2CH3CH(OC2H5)2. 

Solubility  of  MgI2,  2CH3CH(OC2Hfi)2  in 
CH8CH(OC2H6)2  at  t°. 


20 
60 

77 
77 
79 
81 
83 
86  mpt. 


wt  MgI2, 


0  15 
0  45 
0  6 

92  0 

93  7 
95.5 
97.3 

100 


(Menschutkin,  Z.  anorg.  1907,  53.  33.) 

Solubility  of  MgI2  in  acetamide. 
MgI2  forms  with  acetamide  a  complex, 
MgI2,  6CHSCONH2. 

Solubility  of  MgI2,  6CH8CONH2  in 
CH8CONH2  at  t°. 


49 

80 
110 
130 
150 
160 
170 
175 
177  mpt. 


j  by  wt  of  MgI2, 
eCHaCONH* 


56  5 
63*4 
70.5 
76.0 
82  1 
85.5 
90.8 
96.2 
100  0 


(Menschutkin,  Z.  anorg.  1909,  61.  108.) 
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Solubility  of  Mgl2  in  acetonitrile. 
Mgl2  forms  with  acetonitrile  a  complex. 
MgI2}  6CH3CN. 

SolubiHty  of  MgI2,  6CH3CN  in  CH3CN 

att°. 


Solubility  of  MgI2  in  methyl  acetate. 
MgI2  forms  with  ethyl  acetate  a  complex, 
MgI2,  6CH3COOC2H&. 


t° 

%  by  wt  MgI2,  6CH3CN 

0 
30 
50 
70 

80 
89 

37  2 
49.8 
58  2 
67  9 
76.5 
91  3 

(Menschutkin,  Z.  anorg.  1909,  61. 110.) 

Solubility  of  MgI2  in  benzaldehyde. 
MgI2  forms  with  benzaldehyde  a  complex, 
MgI2,  6C6H6CHO. 

SolubiHty  of  MgI2,  6C6H6CHO  in  C6H6CHO 

att° 


SolubiHty  of  MgI2,   6CH3COOC2H5   in 
CH3COOC2H6  at  t°. 

t° 

G&HaTOOcfHs 

0 

3  2 

20 

4.8 

40 

8  6 

50 

13.7 

55 

21  5 

60 

38.0 

65 

63  5 

70 

90  5 

75 

97.7 

78.5mpt. 

100.0 

(Menschutkin.) 

Solubility  of  MgI2  in  ethyl  formate. 
Mgl«  forms  with  ethyl  formate  a  complex. 
MgI2,  6HCOOC2H6. 


t° 

%  by  wt  Mgla,  GCeHsCHO 

SolubiHty  of  Mgl2,6HCOOC2H5  in 
HCOOC2H5  at  t°. 

0 
20 
40 
60 
80 
100 
110 
120 
125 
130 
133 
136 
139  mpt. 

3  2 

3  8 
5  3 
7.7 
11.0 
18  5 
26  5 
40  0 
53.0 
74.5 
86.0 
94.2 
100 

t° 

%  by  wt  MgI2,  6HCOOCaH5 

0 
10 
20 
30 
40 
50 
60 
70.5  mpt. 

15.1 
17.4 
20.5 
25 
31.8 
44 
68 
100 

(Menschutkin.) 

(Menschutkin,  Z.  anorg.  1907,  53.  28.) 

Solubility  of  MgI2  in  methyl  acetate. 
MgI2  forms  with  methyl  acetate  a  complex, 
MgI2,  6CH3COOCH3, 


SolubiHty  of  MgI2  in  isoamylacetate. 
MgI2  forms  with  isoamylacetate  a  complex. 
MgI2,  6CH3COO(iso)C6Hn. 

SolubiHty  of  MgI2,  6CH3COO(iso)C6Hu  in 
sCOOOsoJCfiHn  at  t°. 


Solubility  of  MgI2,  6UH3UUOCH8  in 
CHjCOOCHs  at  t°. 

t° 

%  by  wt.  MgK 
6CHsCOO(iso)C5Hii 

t° 

%  by  wt.  Mgls, 
fcHaCOOCHa 

0 
20 
40 
45 
50 
55 
57.5 
60  mpt. 

7.7 

11.5 
20.9 
25.5 
33.2 
47.8 
63.0 
100.0 

0 
30 
60 
90 
100 
103 
103 
110 
120 
121  mpt. 

0  4 

0.55 
0.75 
0  9 
1.8 

2.4 
74  2 
81.7 
98.0 
100  0 

(Menschutkin.) 

SolubiHty  of  MgI2  in  isobutyl  acetate. 
MgI2  forms  with  isobutylacetate  a  com- 
plex, MgI2,  eCHsCOOCA. 

(Menschutkin,  Z.  anorg.  1909,  61.  101.) 
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Solubility  of  MgI2,  6CH3COO(iso)C4H9  in 
CH3COO(iso)C4H9. 

+8H2O.   Sp.  gr.  of  solution  of  MgI2  +8H2O 
sat.  at  18°  containing  59.7%  MgI2  =  1.909. 
(Mylius,  B.  1897,  30.  1718.) 

Solubility  of  MgI2-f-8H20  in  H20  at  t°. 

t° 

%  by  wt  Mgla, 
6CH3COO(iso)C4H9 

0 
20 
40 
50 
60 
70 
75 
80 
85 
87.  5  mpt. 

10  5 
13  6 
17  6 
20  4 
24  9 
33  7 
40  5 
52  0 
89  0 
100  0 

t° 

%  by  weight  of  Mglo+SE^O 

0 
20 
40 
43  5 

76  0 
81  0 
88  0 
90  8 

(Menschutkin.) 

•flOH2O.    Sol.  in  H2O.    (Pdnffloff,  C.  C. 
1894,  II.  610.) 

"KJFormAeti-tm*   tMAt*/»««/»    j/v«4«/4A      A/TrrT-      "CTrrT 

(Menschutkin.) 

Solubility  of  MgI2  in  propyl  acetate. 
MgI2  forms  with  propyl  acetate  a  complex, 
Mgl,,  6CHsCOOC8H7. 

Solubihty  of  MgI2,  6CH8COOC3H7  in 
ratto. 


.   t° 

%  by  wt  Mgla, 
6CH3COOC8H7 

0 

4  1 

20 

5  4 

30 

6  5 

35 

7.8 

40 

19  0 

45 

46.0 

50 

72  5 

55 

88.2 

60 

96.0 

65  mpt. 

100  0 

(Menschutkin.) 

Solubility  of  MgI2  in  urethane. 
MgI2  forms  with  urethane  a  complex,  MgI2, 
6N*H2COOC2H6. 

Solubility  of  MgI2,  6NH2COOC2H6  in 
NH2COOC2H«  at  t°. 


t° 

%  by  wt  Mgla, 
6NH2COOC2H6 

32 

50 
70 
80 
84 
87  mpt. 

51.8 
59.4 
70.7 
78.8 
85.0 
100  0 

(Menschutkin.) 
+6H2<X 
Solubility  of  MgI2-f-6HaO  in  H20  at  t°. 

t° 

%  by  weight  of           .  0 

%  by  weigh 
MgI«+6H 

tof 
aO 

43° 
80° 
120° 

89.8            160° 
90.3            200° 
90  9            215° 

.     91.7 
93.4 
94.3 

(Menschutkin,  Z.  anorg.  1907,  52.  156.) 

Known  only  in  solution. 

-f-9H20.  Very  deliquescent.  (Duboin, 
C.  R.  1906,  142.  1338.) 

Very  sol.  in  ethyl,  methyl,  propyl,  butyl, 
isobutyl,  amyl,  isopropyl  and  allyl  alcohols, 
ethyl,  amyl,  propyl  and  isobutyl  acetates, 
ethyl  cyaniae  and  acetone.  Sol.  in  benzyl 
alcohol.  Decomp.  by  glycerine.  SI  sol.  in 
ethyl  benzoate,  amyl  benzoate,  nitrobenzene. 
Decomp.  by  ethyl  oxalate.  Insol.  in  toluene, 
benzene,  ethyl  iodide,  CHC13,  CC14,  ethylene 
bromide,  monochlor  and  monobrombenzene. 
(Duboin,  A.  ch.  1909,  (8)  16.  276.) 

MgI2,  2HgI2.  Decomp.  by  H20  into  HgI2 
and  above  compound,  which  remains  in  solu- 
tion. (Boullay.) 

+7H2O.  Sat.  solution  in  H20  at  17.8°  has 
the  composition  MgI2,  1.29  HgI2,  11.06  H2O. 
(Duboin,  C.  R.  1906, 142.  1338.) 

Magnesium  potassium  iodide,  MgI2.  KI+ 

6H20. 

Deliquescent.    (Lerch,  J.  pr.  (2)  28.  338.) 
Very  hygroscopic,    (de  Schulten,  Bull.  Soc. 

1900  (3)  23.  158.)      • 

Magnesium  iodide  ammonia,  MgI2,  6NHS. 

Practically  insol.  in  liquid  NH3.  (FrankHn, 
J  Am.  Chem.  Soc.  1913,  35.  1459.) 

Magnesium  nitride,  Mg3N2, 

Decomp.  by  moist  air  or  H2O.  Sol.  in  dil. 
or  cone.  HCl+Aq,  or  HNOs+Aq.  Sol.  in 
warm  H2S04.  Insol.  in  alcohol,  ethyl  iodide, 
or  phosphorus  oxychloride,  (Briegleb  and 
Geuther,  A.  123.  236.) 

Decomp.  by  H20.  (Smite,  R.  t.  c.  1894, 
12.  198.) 

Easily  decomp.  H20  when,  finely  powdered. 
(Rossel,  C.  R.  1895,  121.  942.) 

Magnesium  sw&oxide  (?). 

Decomp.  H20.  Sol  in  dBL  acids.  (Beetz. 
Pogg.  127.  45.) 

Magnesium  oxide,  MgO. 

Sol,  m  50,000-100,000  pts.  H20  (Bineau,  G.  R  41. 
510);  in  55,368  pts.  cold  or  hot  HS0  (Fresenius,  A  59. 
123);  in  100,000-200,000  pts  H20  (Bunsen);  in  16,000 
pts.  HaO  at  ord.  temp.  (Dalton) ,  in  7900  pts.  HiO  at 
ord.  temp.  (Kirwan),  in  5760  pts.  HjO  at  15.5°,  and 
36,000  pts.  at  100°  (Fyfe). 
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Calc.  from  electrical  conductivity  of  MgO 
+Aq.  1  pt.  MgO  is  sol.  in  172,000  pts  H20 
at  18°.  (Dupre*,  Zeit  angew.  Ch.  1903, 16. 55.) 

"Heavy"  MgO  is  more  sol.  in  H2O  than 
"light"  MgO.  The  temp,  of  preparation 
affects  the  rate  of  solution,  the  rate  being 
diminished  as  the  temp,  of  preparation  is 
increased.  (Anderson,  Chem.  Soc.  1905,  87. 

Easily  sol.  in  acids,  even  in  H2S08+Aq. 
Solubility  in  P206+Aq  at  25°. 


Composition  of  the 
solution 

Sp  gr 

25°/25° 

Solid  phase 

G  MgO 
per  1 

G  PsOs 
per  1 

0  207 

0  486 

0  280 

0  732 

0  553 

1  917 

1.438 

4  85 

2  23 

7  35 

1.006 

4  73 

16.84 

1.017 

11  19 

38  59 

1  042 

17  33 

61  21 

1.069 

26.09 

93  09 

1  109 

iwr  TTPH 

37  40 
75.5 

130  7 
281.8 

1  144 

1  285 

'     S  3H26 

109  5 

439  0 

122  6 

498  4 

1.470 

129  9 

546  5 

140  0 

584  0 

146.8 

623.3 

l!595 

147.3 

625  9 

. 

150  3 

645.8 

155.5 

680  7 

87.1 
77.1 

779.6 
809  6 

l'626 
1.644 

.MgH4(P04)2, 

70  6 

835  1 

1.654 

2 

(Cameron,  J.  phys.  Chem.  1907,  11.  364.) 

Sol.  in  NH4  salts,   NaCl,   or  KCl+Aq. 
(Fresenius.) 

Solubility  in  MgCl2+Aq  at  25°. 


%  MgCla 

%  MgO  as  Mg(OH)2 

2.36 

0  00008 

4  47 

0  00028 

6  79 

0  00048 

9.02 

0.00080 

13  14 

0.00115 

15  15 

0.00195 

17  53 

0.00240 

18  52 

0  00250 

22.04 

0.00245 

23.78 

0  00235 

•     25,13 

0.00230 

26.88 

0.00250 

28  34 

0  00230 

29.80 

0,00240 

30.04 

0  00250 

3422 

0,0030 

(Robinson,  J.  phys.  Chem.  1909,  13. 

676.) 

More  sol.  in  K2S04,  and  Na2SO4+Aq  than 
in  H20.  (Warrington.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Sol.  in  methyl  alcohol  to  form  a  colloidal 
solution  containing  1.6%  MgO.  (Neuberg 
and  Rewald.  (Biochem.  Z.  1908,  9.  547.) 

Insol  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B.  1904,  37.  3602.) 

Insol  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Solubility  in  (calcium  sucrate4-sugar)  + 
Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34  3  g.  CaO  dissolves  0.30  g.  MgO;  contain- 
ing 296.5  g.  sugar  and  24.2  g.  CaO  dissolves 
0.24  g.  MgO-  containing  174.4  g.  sugar  and 
14.1  g.  CaO  dissolves  022  g.  MgO.  (Boden- 
bender,  J.  B.  1865.  600.) 

See  also  Magnesium  hydroxide. 

Min.  Periclasite. 

Magnesium  peroxide,  MgO2 

Sol  in  14,550  pts.  H20  at  20°.  CForegger 
and  Philipp,  J.  Soc.  Chem.  Ind.  1906,  26. 
298.) 

5MgO,  2Mg02+3H2O. 

3MgO,2Mg02+3H20. 

2MgO,  2Mg02+3H20. 

4MgO,  2Mg02+3H2O. 

Above  salts  are  decomp.  by  H20. 

(Carrasco,  Gazz.  ch.  it.  1909,  39,  (1)  47.) 

Magnesium  oxybromide,  MgBr2,  3MgO+ 

12H20. 

Decomp.  in  the  air  and  also  by  H2O,  al- 
cohol and  most  reagents.  (Tassilly,  C.  R. 
1897, 125.  607.) 

Magnesium  oxychloride,  Mg2OCl2+16H2O. 

Easily  decomp.  by  H2O  and  alcohol. 
(Andr£,  A.  ch.  (6)  3.  80.) 

-f6H2O.    (Andre\) 

2MgO,  HC1.  5H20  or  3MgO,  MgCl2+ 
10H2O.  Solubility  determinations  show  that 
this  salt  is  the  solid  phase  in  equilibrium  at 
25°  -with  solutions  of  MgCl2  and  MgO  con- 
taining  from  10-15%  MgCl2.  (Robinson,  J. 
phys.  Chem.  1909, 13.  677.) 

Mg605Cl2+6,  8,  14,  or  17H2O.  Decomp. 
by  H20,  which  dissolves  out  MgCl2.  (Ben- 
der, B.  3.  932.) 

MguOioCl2+14,  or  18H2O.  (Krause,  A. 
165.  38.) 

MgioO9Cl2  +  24H2O  =  9MgO,  MgCl2  + 
24H20.  H20  removes  all  MgCl2  by  long  di- 
gesting. (Bender,  A.  169.  341.) 

+10,  and  15H20.    (Bender.) 

Magnesium  oxysulphide,  Mg2OS. 
(Reichel,  J.  pr.  (2)  12.  55.) 
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Magnesium  phosphide,  Mg3P2. 

Decomp.  by  H20,  dil.  HCl+Aq,  or  HNX)3 
+Aq.  (Parkinson,  Chem.  Soc.  5.  (2)  125  and 
309.) 

Insol.  in  moderately  dil.  cold  HCl-j-Aq,  or 
boiling  dil.  H2S04-hAq.  Difficultly  and 
slowly  sol.  in  aqua  regia.  (Blunt,  Chem.  Soc 
3.  (2)  106.) 

Decomp  by  H2O,  HC1,  cone.  H2SO4  and 
by  HNO3.  (Gautier,  C.  R.  1899,  128.  1169.) 


Magnesium  silicide, 

Slowly  decomp.  by  warm  H20.  Slowly 
decomp.  by  cold,  rapidly  by  hot  NH4Cl+Aq. 
Decomp  by  cola  dil  HCl-f-Aq.  (Geuther,  J. 
pr.  95.  425.) 

Mg2Si.  Decomp.  by  HCl+Aq  with  residue 
of  Si.  fWohler,  A.  107.  113.) 

Slowly  decomp.  by  H20  at  ord.  temp. 
Violently  decomp.  by  HCL  (Lebeau  and 
Bossuet,  C.  B.  1908,  146.  284.) 

Magnesium  sulphide,  MgS. 

Decomp.  by  H20.  (Reichel,  J.  pr.  (2)  12. 
55.) 

Si.  sol.  in  H20  with  rapid  decomp  .  (Fremy.) 

Sol.  in  acids  with  decomp. 

Anhydrous.  Crustalhne.  Only  very  si. 
sol.  in  cold  H20.  SoL  in  HN08  and  H2SO4  at 
ord.  temp.  Sol.  in  PCls  and  in  chromyl  chlor- 
ide. (Mourlot,  C.  R.  1898,  127.  182.)  • 

Magnesium  polysvlphide,  MgS*. 
Known  only  in  solution.    (Reichel.) 

Magnus'  green  salt. 
See  Platodfemine  chloroplatinite. 

Manganese,  Mn. 

Decomposes  H20  even  in  the  cold,  more 
rapidly  when  hot.  (Regnault.) 

Decomposes  cold  water  violently.  (Bun- 
sen.) 

Sol.  in  all  dil.  acids.  Slowly  sol.  in  cold 
H2S04.  (John.) 

Insol.  in  cold,  but  rapidly  sol.  in  hot  H2SO4. 
Very  easily  sol.  in  dil.  H2S04,  or  HCl+Aq, 
HNO?,  orHC2H802fAq.  (Brunner.) 

Pure  manganese  is  unaltered  in  dry  air. 
even  when  finely  powdered.  Slowly  attacked 
by  cold,  quickly  by  hot  H2O.  Very  si.  at- 
tacked by  cold  H2SO4,  rapidly  on  warming: 
rapidly  attacked  by  cold  dil.  H2S04+Aq; 
violently  by  cone.  HN034-Aq;  and  rapidly 
by  dil.  HN08,  HC1,  HC2H302-f  Aq,  and  also 
NaOH-frAq.  Sol.  in  NH4Cl+Aq.  (Pre- 
linger,  W.  A.  B.  102,  2b.  359.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.1 

}4  com.  oleic  acid  dissolves  0.0276  g.  Mn 
in  6  days.  (Gates,  J.  phys.  Chem.  1911,  15. 


Manganese  antimonide,  MnSb. 

Sol.  in  hot  aqua  regia.  (Wedekind,  B. 
1907,  40.  1266.) 

Manganese  azoimide,  basic,  Mn(OH)N8. 

Only  si.  sol.  in  H20  with  decomp.  (Cur- 
tius,  J.  pr.  1898,  (2)  58.  293.) 

Manganese  bismuthide,  MnBi. 

Very  sensitive  towards  acids  with  the 
exception  of  cone.  HC1.  (Wedekind,  B. 
1911,  44.  2665.) 

Manganese  boride,  MnB. 

Attacked  by  cold  H20  and  by  acids.  (Jas- 
soneix.  C.  R.  1904, 139.  1210.) 

Easily  attacked  by  HCL  H2SO4  and  HP 
with  evolution  of  BH3.  (Wedekind,  B.  1905, 
38. 1231.) 

MnB2.  Sol.  in  acids,  with  evolution  of  H2. 
(Troost  and  Hautefeuille,  A.  ch.  (5)  9.  65.) 

Slowly  decomp.  by  H20.  Sol.  in  dil.  HC1 
and  other  dil.  acids  with  evolution  of  BHs. 
(Wedekind,  B.  1905,  38.  1229.) 

Manganous  bromide,  MnBr2. 

Anhydrous.    Very  deliquescent. 

Sat.  MnBr2+Aq  contains  at: 
—21° +7°     11°     18°     38°     52°      ' 

52.1  56.5    57.0   59.1    62.7    64.2%  MnBr2, 

64°     76°     89°     97°    105° 

68.2  70.1    69.7    69.2    70.2%  MnBr2. 

(fitard,  A.  ch.  1894,  (7)  2.  541.) 

Insol.  in  liquid  NHS.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

+H2O.   (Lescoeur,  A.  ch.  1894,  (7)  2, 104.) 

4-4H20.  More  deliquescent  than  MnCl2. 
Melts  in  crystal  water  when  heated.  (Berthe- 
mot.) 

-j-6H20.    (Kuznetzof ,  C.  C.  1897,  IL  329.) 

Manganous  mercuric  bromide. 

Deliquescent. 

Manganous  palladium  bromide. 
See  Bromopalladite,  manganous. 

Manganous  stannic  bromide. 
See  Bromostannate,  manganous. 

Manganese  carbide,  MnC. 

(Brown,  J.  pr.  17.  492.) 

MnC2. 

Mn8C.  (Troost  and  Hautefeuille,  A.  ch. 
(5)  9.  60.) 

Decomp.  by  H20  and  by  dil.  acids.  (Mois- 
san,  C.  R.  1896,  122.  422.) 

Manganous  chloride,  MnCl2. 
Anhydrous.    Deliquescent. 
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100  pts.  H20  at  t°  dissolve  pts.  MnCl2: 


Sp.  gr.  of  MnCl2-}-Aq  at  room  temp. 


t° 


10 

31  25 
62.5 


Pts  MnCla 


62  16 

85  72 

122.22 


87  5 
106  25 


Pts.  MnCla 


%  MnCla 


122  22 
123.81 


or,  sat.  MnCl2+Aq  at  t°  contains: 


8.007 
15.650 
30  330 
40.132 


Sp  gr 


1  0960 
1.1963 
1.3372 
1.4530 


t° 

%  MnCla 

t° 

%  MnCl2 

10 
31.25 
62  5 

38.33 
46  15 
55.0 

-- 

87  5 
106  25 

55  0 
55  32 

(Wagner,  W.  Ann.  1883,  18.  273.) 


Sp.  gr.  of  MnCls+Aq  at  t°. 


(Brandes,  Pogg.  22.  263  ) 
See  also  below  under  +2H20,  and  -f  4H20. 

Sp.  $r.  of  MnCl2-KAq  at  15°.  a=sp.  gr,  if  % 
is  MnCl2;  b=sp.  gr.  if  %  is  MnCl2-H 
4H20. 


t° 

%  MnCla 

Sp.gr 

14.5 
14.5 
14.0 
14.5 
14.0 
14.6 

5  0 

11.99 
14.98 
19.92 
23.10 
28  51 

1  0457 
1  1076 
1  1379 
1.1891 
1.2246 
1  2888 

5 
10 
15 
20 
25 
30 
35 


1  045 
1.091 
1.138 
1.189 
1.245 
1.306 
1  372 


0285 

057 

086 

116 

147 

180 


1.214 


40 
45 
50 
55 
60 
65 
70 


1.443 
1.514 


250 
290 
.331 
.375 
,419 
,463 


(Long,  W.  Ann.  1880,  11.  38.) 
Sp.  gr.  of  MnCl2 +Aq  at  25°. 


Concentration  of  MnCl*  +Aq 


1.508 


1-normal 


Vr-      " 


Sp  gr 


1.0513 
1.0259 
1.0125 
1.0063 


(Gerlach,  Z.  anal.  28.  476.)  (Wagner,  Z.  phys.  Ch  1890,  5.  38.) 

Solubility  of  MnCl2+KCl  ia  H20  at  t°. 


t° 

%  MnCla 

%KC1 

Solid  phase 

6 

40.23 
35.94 

23l  06 

MnCls,  4H2O 
MnCla,  4E20-fMnCl2,  KC1,  2H2O+KC1 
KC1 

28.4 

44.46 
43.28 
38.65 

8*66 
13.79 
26.91 

MnCl2,  4H2O 
MnCl2,  4H20+MnCl2,  KC1,  2H20 
MnCl2,  4H20-f-MnCl2.  2KC1,  2H20+KC1 
KC1 

52.8 

50.14 

6.01 

MnCl2,  4H20+MnCl2,  2H20+MnCl2,  KC1,  2H20 

62.6 

51.86 
49.95 
44  05 
36.85 

6*.  67 
12.49 
18.77 
31.57 

MnCl2,  2H20 
MnCl2,  2H2OH-MnCl2,  KCL  2H20 
MnCl2,  KCL  2H20+MnCl2,  2KCL  2H2O 
MnCla,  2KC1,  2H20+MnCl2,  4KC1 
KC1 

(Suss,  Z.  Kryst.  Min.  1912,  51.  262.) 


Insol.  in  liquid  NHS.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 


Solutions  of  MnCl2  in  75?^  alcohol  saturated 
at  t°  contain: 


t° 

%  MnCl2 

t° 

%  MnCU 

10 
25 

23  1 
36.1 

43.75 
87.5 
(B.-pt.) 

37.5 
32.2 
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Solutions  of  MnCl2  in  absolute  alcohol  satu- 
rated at  t°  contain: 


t° 

%  MnCl2 

t° 

%  MnCl2 

11.25 
37.5 

33  3 
33  3 

76.25 
(B.-pt.) 

36.2 

(Brandes,  I.  e.) 

MnCl2  crystallises  from  above  solutions  on 
standing. 

When  15-20  vols.  ether  are  added  to  1  vol. 
absolute  alcohol  sat.  with  MnCl2,  MnCl2  is 
completely  pptd.  (Dobereiner.) 

Insol.  in  oil  of  turpentine. 

Sol.  in  urethane.  (Castoro.  2.  anorg.  1899, 
20.  61.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47. 1369.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910.  43.  314.) 

+H20.  Solubility  in  HCl+Aq  decreases 
with  increasing  amt.  of  HCL  It  is  greater 
when  hot  than  cold,  but  is  not  inconsiderable 
even  when  HC1  is  cone.  1 1.  cone.  HCl+Aq 
sat.  at  12°  dissolves  190  g.  MnCl2  from  MnGU 
+ H20.  (Ditte,  C.  R*  1881,  92.  243.) 

-f-6/3H20.  MnCl2+4H20  effloresces  to 
MnCla-|-6/sH20  in  a  dry  atmosphere  and 
under  low  pressure  and  not  to  MnCk-f 
2H2O.  (Sabatier,  Bull.  Soc.  1894,  (3)  11. 
547.) 


+2H20. 


Solubility  in  H20  at  t°. 


t° 

Pts  MnCUper 
100  pts.  HsO 

Sp.  gr,  of  sat 
solution 

60 
70 
80 

108  6 

110.6 
112  7 

1.6108 
1  6134 

(Dawson  and  Williams,  Z.  phys.  Ch,  1899, 
31,  63.) 

Sat.  aqueous  solution  of  MnCl2-j-2H20. 
Contains  51.86%  MnCl2  at  62.6°.  (Sites.  2. 
Krist.  1912,  51.  262.) 

4-4H20.   Deliquescent. 

100  pts.  H2O  at  t°  dissolve: 


t° 

Pts  MnCla 
+4H20 

t° 

Pts.  MnCla 
+4H20 

8 
31.25 
62.5 

151 
265 
641 

87.5 
106.25 

641 
656 

(Brandos,  I.  c.) 

Sol.  in  0.8  pt.  H20  at  18.75°.    (Abl.) 
Pptd.  from  solution  in  9.17  mols.  H2(X 
(Kuznetzoff,  C.  C.  1899J  I.  246.) 


Sat.  aq.  solution  contains  at: 
—22°    —5°    +7°     17°      19° 
34.7      378    40.4    41.2    42.3%  MnCl2 

35°     55°     57°      80°     100°     140° 
44.4    48.2    50.0    51.0    53.7   54.7%  MnCl2, 
(fitard,  A  ch.  1894,  (7)  2.  537.) 

Solubility  in  H2O  at  t°. 


t° 

Pts  MnClaper 
100  pts   HaO 

Sp  gr.  of  sat 
solution 

25 
30 
40 
50 
*57  65 

77.18 

80  71 
88  59 
98  15 
105  40 

1  4991 
1  5049 
1  5348 
1  5744 
1  6097 

*  Temp,  of  transition  into  MnCl2+2H2O. 

(Dawson  and  Williams,  Z.  phys.  Ch.  1899,  31. 

63.) 

Sat.  aqueous  solution  of  MnCl2+4H2O 
contains  40  23%  MnCl2  at  6°;  44.6%  MnCl2 
at  28.4°  (Suss,  Z.  Krist.  1912,  51.  262.) 

100  pts.  75%  alcohol  dissolve  at  t°: 


t° 

Pts  MnCla 
+4H20 

t° 

Pts.  Mn012 
+4H20 

10 
25 

53 
132 

43.75 
87  5 

144 
100.1 

(Brandes,  I.  c.) 

Insol.  in  absolute  ether,  which  also  does 
not  abstract  crystal  H20, 

Insol.  in  boiling  oil  of  turpentine.  (Brandes. 

Sol.  in  cone.  HNO8-f  Aq. 

+5H20.  (Muller-Erzbach,  B.  1889,  22. 
3181.) 

+6H20.  Pptd.  from  solution  in  11.7  mols. 
H20  at  —21°.  (Kuznetzoff,  C.  C.  1899,  I. 
246.) 

Manganese  In'chloride,  MnCl3. 

Immediately  deeomp.  by  H20;  sol.  in  abs. 
ether  and  in  abs.  alcohol.  (Holmes,  J.  Am. 
Chem.  Soc.  1907,  29.  1285.) 

Manganese  £e£rachloride,  MnCl4. 

Has  not  been  isolated. 

Sol.  in  H2O,  alcohol,  or  ether.  (Nickles, 
J.  B.  1865.  225.) 

Composition  is  Mn2Clfl.  (Christensen.  J. 
pr.  (2)  34.  41.) 

Manganese  hydrogen  tetraddoride  (chloro- 

manganic  acid),  MnCl*,  2HCL 
Sol.  in  ether:  deeomp.  by  H20.    (Franke, 
(2)36.31.) 

Manganese  heptacbloride,  MnCl7(?). 
Deeomp.  by  H20.    (Dumas,  Berz.  J.  B.  7. 

112.) 
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Has  the  formula  Mn03Cl  (?).  (Aschoff.  J. 
pr.  81.29.) 

Manganous  mercuric  chloride,  MnCl2,  HgCl2 
-{-4H20. 

Deliquescent  in  moist  air.  Easily  sol.  in 
H2O.  (v.  Bonsdorff.) 

MnCl2,  2HgCl2.  (Varet,  C.  R.  1896,  123, 
422.) 

Manganous  potassium  chloride,  MnCl2,  KC1 
+2H20. 

Deliquescent.  Very  sol  in  H2O,  but  is 
decomp.  thereby,  (Remsen  and  Saunders. 
Am.  Ch.  J.  14.  129.) 

MnCl2,  2KCH-2H20.  (Suss,  Z.  Kryst. 
1912,  51.  262.) 

Manganic  potassium  chloride,  MnCls,  2KC1+ 
H20. 

Decomp.  by  H2O,  Sol.  in  HC1  apparently 
without  decomp.  (Rice,  Chem.  Soc.  1898, 
73.  261.) 

MnCl4,  2KC1.  Very  easily  decomp. 
(Meyer  and  Best,  Z.  anorg.  1899,  22.  186.) 

MnCl4,  MnCls,  5KC1.  Easily  decomp. 
(Meyer  and  Best,  Z.  anorg.  1899,  22.  185.) 

Manganous  rubidium  chloride,  MnClo. 
2RbCl. 

(Godeffroy.) 

+3H20.  Easily  sol.  hi  H2O.  Insol.  in 
alcohol;  cone.  HCl-fppt.  anhydrous  salt 
from  aqueous  solution.  (Godeffroy,  Arch. 
Pharm.  (3)  12.  40.) 

Contains  only  2H2O.  (Saunders,  Am.  Ch. 
J.  14.  139.) 

Manganous  thallic  chloride,  MnCl2,  2T1C18+ 

6H2O. 

Can  be  cryst.  from  H2O.  (Gewecke,  A. 
1909,  366.  224.) 

Jfcanganous  stannic  chloride. 
See  Chlorostannate,  manganous. 

Manganous  chloride  hydrazine,  MnCl2, 

2N2H4. 
Ppt.    (Franzen,  Z.  anorg.  1908,  60.  285.) 

Manganous  chloride  hydroxylamine,  MnCl2, 

2NH2OH. 

Very  stable;  insol.  in  alcohol.  (Feldt,  B. 
1894,  27.  405.) 

Manganous  fluoride,  MnF2. 

Only  sol.  in  H20  containing  HF.  (Ber- 
zelius.) 

Insol.  in  H20;  decomp.  by  boiling  with 
H20;  si.  sol.  in  liquid  NH8;  easily  sol.  in  cold 
or  hot  cone.  HNO«  and  HC1;  slowly  sol  in 
dil.  HC1;  decomp,  by  fused  KaCO,,  KOH, 
KNOa,  and  KClOaj  insol.  in  alcohol  and 


ether.  Slowly  sol.  in  acetic  acid.  (Moissan, 
C.  R.  1900,  130.  1160.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

InsoL  m  acetone  (Naumann,  B.  1904,  37. 
4329.) 

Manganese  ^fluoride,  MnF3. 

Completely  sol.  in  a  little  H20,  but  decomp. 
by  dilution  or  boiling.  (Berzelius.) 

-J-6H20.  Efflorescent.  (Christensen,  J.  pr. 
(2)  35.  57.) 

Sol.  in  H2S04,  HC1,  HNO3;  decomp.  by 
H20;  uisol.  in  most  organic  solvents.  (Mois- 
san, C,  R.  1900,  130.  626.) 

Manganomanganic  fluoride,  MnsF8+10H20. 
Sol.  in  a  little  H20,  but  decomp.  by  dilu- 
tion    (Nickles,  C  R.  67.  448.) 

Manganese  tefrafluoride,  MnF4. 

Not  isolated.  Sol.  in  absolute  alcohol  or 
ether;  decomp.  by  H20.  (Nickles,  C.  R.  65. 
107.) 

Probably  does  not  exist.  (Christensen,  J. 
pr.  (2)  35.  161.) 

Manganese  foptafluoride,  MnF7  (?). 
Sol.  in  H20  with  decomp.    (Wahler.) 

Manganese  sesquifiuoride  with  MF. 
See  also  Fluomanganate,  M. 

aic  nickel  fluoride,  2NiF2,  Mn2F6+ 
20. 
(Christensen,  J.  pr.  (2)  34.  41.) 

Manganic  potassium  fluoride,  Mn2F6,  4KF-f 
2H20. 

Decomp.  by  H20.  Sol.  in  cone.  HCl-hAq, 
dH.  HNOs+Aq,  cone.  H2SO4+Aq,  HsP04-h 
Aq,  H2C2O44-Aq,  H2C4H4O6+Aq,  and  dil. 
HF+Aq.  (Christensen,  J.  pr.  (2)  35.  72.) 

MnF4,  2KF.  Difficultly  sol  in  H2O.  De- 
comp. by  much  H20.  (Nickles,  C.  R.  65. 
107.) 

True  composition  is  Mn2F6,  4KF,  also  with 
2H20.  (Christensen,  J.  pr.  (2)  34.  41.) 

MnF4,  4KF.    (Nickles.) 

See  also  Fluomanganate,  potassium. 

Manganic  rubidium  fluoride. 
See  Fluomanganate,  rubidium. 

Manganic   silver  fluoride,   2AgF,   Mn2F«-f- 

14H20. 

Sol.  in  HF+Aq.  (Christensen,  J.  pr.  (2) 
34.  41.) 


Manganic  sodium  fluoride,  Mn^,  4NaF. 

Decomp.  by  much  H20.  Not  as  sol.  in  HF 
-f-Aq  as  the  K  salt.  (Christensen,  J.  pr.  (2) 
35.  161.) 
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MANGANOMANGANIC  THALLOUS  FLUORIDE 


Manganomanganic  thallous  fluoride,  5T1F, 
2MnF8,  MnF2. 

Decomp.  by  H20. 

SI.  sol.  in  oil.,  easily  sol.  in  cone.  HF. 

Sol.  in  cone.  HC1,  dil.  HNOs,  and  cold  or 
hot  cone.  H2S04. 

Sol.  in  warm  H202  containing 

Sol.  in  dil.  tartaric  and  oxalic  acids. 
(Ephraim,  B.  1909,  42,  4458.) 

-Manganous  stannic  fluoride. 
See  Fluostannate,  manganous. 

Manganic  zinc  fluoride,  2ZnF2,  Mn2F8-l-8E20 
See  Fluomanganate,  zinc. 

Manganous  zirconium  fluoride. 
See  Fluozirconate,  manganous. 

Manganaus  fluoride  ammonia,  3MnF2, 2NH3. 
(Moissan,  C.  R.  1900, 130.  1161.) 

Manganous  hydroxide,  Mn02H2. 

2.15  x  10-6  g.-mol.  are  sol^  in  1 1.  H2O  at  18°. 
(Sackur,  Z.  Elektrochem,  1909,  15.  846.) 

Solubility  in  H«0  =0.6  x  10-4  g.  mol.  (Herz, 
Z.  anorg.  1899,  22.  284.) 

1  1.  H20  dissolves  2  x  10-4  mol.  MnO2H2. 
(Tamm,  Z.  phys.  Ch.  1910,  74.  500.) 

Very  si.  sol  in  B^O  or  alkalies.  (Fresen- 
ius.)  Easily  sol.  in  acids.  Insol.  in  NaOF, 
orKOE-f-Aq.  Sol.  in  NH4  salts -fAq.  Insol. 
in  NE4OE-fAq  Sol.  in  NaOE+Aq  in 
presence  of  glycerine.  (Donath,  Dingl.  229. 
542.) 

Not  pptd.  by  NH4OH+Aq  in  presence  of 
EaCAOuj  by  JKOE4-Aq  in  presence  of  cane 
sugar;  by  JKOS-f-Aq  in  presence  of  Na  citrate. 

Solubility  of  Mn02E2  in  organic  Na  salts  -f 
Aq.  (0.5  normal.) 

Na  tartrate,  0.0068  mol.  per  1. 

Na  malate,  0.0042      "      "  « 

Na  citrate,  0.0126       "  •  "  " 

(Tamm,  2.  phys.  Ch.  1910,  74.  496.) 

Min.  Pyrochr&ite. 

Manganomanganic  hydroxide,  Mn3O4,  zH20. 
Not  attacked  by  boiling  NS4Cl-fAq.    Be- 
haves towards  acids  as  Mn203. 

Manganic  hydroxide,  Mna08,  H20. 

Insol.  in  hot  or  cold  dil.  H2S04+Aq. 

Sol.  in  cone.  E2SO4  at  somewhat  over  100°. 
(Carius.) 

SoJ.  in  tartaric,  oxalic,  and  malic  acids,  with 
subsequent  decomp.  Losol.  in  formic,  acetic, 
benzoic,  or  hippunc  acids.  (Hermann,  Pogg. 
74.  303.) 

Insol.  in  NE4Cl+Aq.  Insol.  in  cane  sugar 
-f-Aq.  (Peschier.) 

Mui.  Manganite.  Sol.  in  cone.  HCl-f-Aq. 
SI.  sol.  in  cone. 


Manganese  ^hydroxide,  Mn02,  H20. 
See  Manganous  acid. 

Manganous  iodide,  MnI2. 

Anhydrous.  Nearly  insol  in  AsBr3. 
(Walden,  Z.  anorg.  1902,  29.  374.) 

Sol.  in  POC13.  (Walden,  Z.  anorg.  1900, 
25.  212.) 

Moderately  sol.  in  liquid  NHS.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

-f4H20.  Very  deliquescent,  and  sol.  in 
E20.  (Kuznetzoff,  C.  C.  1900,  II.  525.) 

+9H2O.    (JQuznetzorL) 

Manganous  mercuric  iodide,  MnI2,  2HgI2-f 
6H20. 

Decomp.  by  H20.  Sol.  without  decomp. 
in  alcohol  and  acetone.  (Dobroserdoff,  C.  C. 
1901, 1.  363.) 

3MnI2,  5HgI2+20H2O. 

A  sat.  solution  in  H20  at  17°  has  composi- 
tion 1.4  MnI2,  HgI2-f- 10.22  H20  and  sp.  gr.  - 
2.98.  (Duboin.  C.  R  1906,  142.  1338  ) 

Very  sol.  witnout  decomp.  in  methyl,  pro- 
pyl,  isopropyl,  isobutyl,  and  aJlyl  alcohols, 
ethyl  acetate  and  ethyl  cyanide.  Somewhat 
less  sol.  in  amyl,  propyl  and  isobutyl  ace- 
tates, acetone,  acetic  acid,  formic  acid  (with 
ppnt.  of  HgI2),  ethyl  benzoate,  ethyl  oxalate, 
butyl  alcohol,  amyl  alcohol  and  nitrobenzene. 
SI.  deeomp.  by  glycerine.  Insol.  in  ethyl  ni- 
trate, ethylene  bromide,  toluene,  benzene, 
CHCls,  CCU,  ethyl  iodide,  monobrom-  and 
monochlorbenzene.  (Duboin.  A.  ch.  1909, 
(8),  16.  278.) 

Manganese  nitride,  Mn3N2. 

Sol.  in  HN08  only  on  heating.  HCl+Aq 
dissolves  only  in  presence  of  Pt.  Aqua  regia 
dissolves  slowly.  H2S04  acts  only  when  hot 
and  cone.  Insol.  in  acetic  acid.  (Prelinger, 
M.  1894,  16.  398.) 

Mn5Nj.  SoLinNH4Cl+AqandNH4OH+ 
Aq;  insol.  in  HC1;  sol.  in  HN03+Aq.  with 
decomp.  (Prelinger,  M.  1894,  15.  398.) 

Mn7N2.  Easily  attacked  by  acids  and  al- 
kalies. (Wedekind,  B.  1908,  41.  3772.) 

Manganous  oxide,  MnO. 

Insol.  in  H20.  Easily  sol.  in  acids.  Readily 
sol.  in  NHiCl+Aq. 

Manganic  oxide  (Manganese  sesgm'oxide), 
Mn208. 

Deconxp.  by  boiling  with  HNOs+Aq  into 
MnO,  which  dissolves,  and  Mn02,  which  is 
insol.  (Berthier);  also  by  boiling  with  dil. 
H2SO4-f  Aq.  (Turner.)  Sol.  in  hot  cone. 
H2S04  or  HCl-f  Aq.  Sol.  in  cold  HCl+Aq 
without  decomp.  If  perfectly  pure,  is  insol. 
in  dil.  H2SO4H-Aq,  but  if  it  contains  any 
MnO,  it  dissolves.  (Rose.)  Insol.  in  boiling 
NE^Cl+Aq. 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 


MANGANOUS  PHOSPHOSELENIDE 
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Solubility  in  (calcium  sucrate  +sugar)  + 
Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34  3  g.  CaO  dissolves  0.50  g.  Mn203;  contain- 
ing 296.5  g.  sugar  and  24,2  g.  CaO  dissolves 
0.37  g.  Mn2O?;  containing  174.4  g.  sugar  and 
14.1  g.  CaO  dissolves  0  32  g.  Mn203.  (Boden- 
bender,  J.  B.  1865.  600.) 

Min.  Braunite. 

Colloidal.  Solution  in  H20  containing  0.21 
g.  to  a  litre  is  precipitated  by  KN03+Aq 
(1  : 1000);  K2S04+Aq  (1  : 1100);  (NH^SO* 
+Aq  (1  : 1500) ;  NaCl+Aq  (I  :  1580) ;  MgSO4 
+Aq  (1:40,983);  BaCl2+Aq  (1.58,823); 
MnS04+Aq  (1  : 147,929);  (NH4)2A12('S04)4+ 
Aq  (1  : 362,318);  K2Cr2(S04)4+Aq(l  :  416, 
668);  HCl+Aq  (1:61,350);  HCJ&,0,  (1 : 
17,262);  H2SO4  (1  : 62,500).  (Spring  and  de 
Boeck,  Bull.  Soc.  (2)  48.  170.) 


Manganomanganic  oxide,  Mn804. 

Insol.  in  H20.  Boiling  dil.  or  cone.  HN08  + 
Aq  dissolves  out  MnO  (Berthier);  also  boiling 
dil.  H2S04+Aq.  (Turner.)  Sol.  in  hot  HC1 
+Aq.  (Otto.)  NH4Cl+Aq  dissolves  out 
MnO  (Rose.)  Sol.  without  decomp.  in  hot 
very  cone.  H8P04+Aq,  and  cold  cone.  H2SO4, 
HC1,  oxalic,  and  tartaric  acids+Aq. 

Min.  Haiwmanmte. 

Manganese  cfooxide,  Mn02. 

Min.  Pyrolu&ite.  Tnsol.  in  H20.  Very 
slowly  sol.  in  cone.  H2S04  with  evolution  of 
02.  Sol.  in  cold  HCl+Aq;  decomp.  by  hot 
HCl+Aq.  Sol.  in  aqua  regia.  Sol  in  S03+ 
Aq  or  N203+Aq.  (Karsten.) 

Insol.  in  HN03,  or  dil.  H2S04+Aq,  except 
in  presence  of  organic  reducing^  substances. 
Decomp.  by  citric  acid,  and  more  easily  by 
oxalic  acid.  (Bolton.) 

SI.  sol  in  hot  cone.,  but  insol.  in  dil.  HN03 
+Aq.  (Deville.)  When  pure  it  is  insol  in 
cold  dil,  H2S04+Aq,  but  if  a  small  quantity 
of  MnO  is  added  much  Mn02  dissolves. 
(Carius.) 

Not  decomp.  by  boiling  JSTH4Cl+Aq. 

Easily  sol.  in  a  mixture  of  nitrososulphuric 
acid  and  cone.  HCl+Aq.  (Borntrager,  Rep 
anal.  Ch.  1887.  741.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 


Manganese  fteptoxide,  Mn2O7. 

Very  unstable;  takes  up  H20  from  air.  Sol. 
a  H2O  with  evolution  of  heat  and  rapid 
[ecomposition.  Sol.  in  cone  H2S04  without 

decomp.    (Aschoff.) 


Manganese  oxychloride,  3Mn203,  MnCl2. 

Insol.  in  H2O.  (Saint-Gilles,  C.  R.  55,  329.) 
^  MnCl2,  MnO  (?).  (Gorgeu,  A.  ch.  (6)  4. 
"15.) 

MnOsCl.   See  Manganyl  chloride. 


Manganese  oxides,  Mn80«,  MnaOn,  etc. 
See,  Manganite,  manganous. 

Manganese  rfnoxide,  Mn03. 

Deliquescent.  Sol.  in  H20,  with  subse- 
quent decomp.  Decomp.  by  ether.  Sol.  in 
cone.  H2S04.  (Franke,  J.  pr.  (2)  36.  31.) 

Manganese  fctfroxide,  MnO4  (?). 

SI.  sol.  in  H20  with  decomp.  Decomp.  by 
HaS04  or  ether.  (Franke,  J.  pr.  (2)  36,  166. 


ic  acid. 


Manganic  oxyftuoride, 
Sol.  in  absolute  ether. 
MnOF2,   2HF=flu 

(Nickles,  C.  R.  659.  107.) 


Manganic  oxyfluoride  potassium  fluoride. 
See  Fluoxymanganate,  potassium. 


Manganic  sesgwoxyfltioride  potassium  fluor- 
ide. 

,  potassium. 


Manganous  oxyiodide,  MnI2,  MnO+6H2O. 

Sol.  in  H2O  with  decomp.     (Kuznetzoff, 
C.  C.  1913, 1.  1659.) 

Manganese  oxysulphide,  MnO,  MnS. 
Sol.  in  acids.    (Arfvedson,  Pogg.  1.  50.) 


Manganese  phosphide,  Mn3P2. 

Insol.  in  dil.  acids;  sol.  in  hot  cone.  HNOj. 
(Wedekind,  B.  1907,  40.  1268 ) 

Sol.  in  aqua  regia;  insol.  in  HNXDs.  (Grang- 
er, C.  R.  1897, 124. 191.) 

Mn5P2.  HCl+Ag.  dissolves  put  Mn8P2  and 
leaves  Mn?P2,  which  is  sol.  in  HNOsH-Aq. 
(WJ3hler  and  Merkel,  A.^86.  371.) 

Not  attacked  by  boiling  HaO  or  by  HC1. 
Easily  sol.  in  warm  HNOj  or  aqua  regia. 
(WedeMnd  and  Veit,  B.  1907,  40.  1268.) 

a?Mn8P2,  yMnfz-  Easily  sol.  in  aqua  regia; 
partly  sol.  in  H2S04  or  HCl+Aq.  (Struve,J. 
pr.  79.  321.) 

MneP2.  Insol.  in  HCl+Aq.  Sol.  in  HNOS 
+Aq.  (SchrOtter,  W.  A.  B,  1849, 1.  305.) 

Manganous  phosphoselenide,  MnS,  P2Se. 

Insol.  in  H20.  Sol.  in  HCl+Aq  or  HNO3+ 
Aq.  Insol.  in  cold,  si.  decomp.  by  hot  alkalies 
+Aq.  (Hahn.  J.  pr.  93.  436.) 

2MnSe,  P2Se8.  Insol.  in  coldL  slowly  sol 
in  hot  HCl+Aq.  Not  decomp.  by  alkalies. 

2MnSe,  P2Se5.  Easily  decomp.  by  acids. 
(Hahn.) 


is  i 


MAXCJANESE  SELEXIDE 


Manganese  selenide,  Mnrie. 

Dfrrjmp.  by  IIsO  and  min.  acids.  (Wede- 
kind,  B.  1911,  44.  2007.) 

C/y*t  SI.  dfcomp.  by  II jO  at  100°;  easily 
sol  m  dil  ari«k  Fonzea-Diacon,  C.  R.  1900, 
130.  102,1 ) 

Manganese  silicide. 

Sol.  m  IIF;  <mlv  verv  si.  sol.  m  other  acids. 
'Warren,  C.  N.  1S98,  78.  319.) 

MgfSi".  Sol.  in  HCl-f  Aq  \vith  evolution 
of  SiH4.  <  \Vbhler,  A.  106.  54.) 

MiiuSi  In&ol.  in  H20.  {Yigouroux,  C.  R. 
1S93,  121.  772 ; 

Easily  pol.  m  HF.  (Wedekind,  B.  1911, 
44.  2GOS  ) 

Easily  sol.  m  dil.  acids,  HF  and  HNO8 
Insol.  in  KOH-f-Aq.  (Vigouroux,  A.  ch 
1897,  (7)  12.  179.; 

Easily  sol.  m  IIF  when  heated;  m  HC1 
whc«n  red  hot.  Sol.  in  dil.  min.  acids  with 
deoomp.  (\igouroux,  C.  R.  1S95,  121. 
772.) 

Insol.  m  HXOc,  sol  in  dil.  or  cone.  HC1. 
Skwly  dooonip.  by  alkali  hydroxides.  (Le- 
beau,X\  R.  1903,  136.  91.) 

MnaSi.  Easily  sol.  m  molten  alkali. 
fVicourcux,  C.  R.  1S95,  121.  772.) 

IVInSi.  Skmly  attacked  by  hot  cone.  HC1 
Not  noted  upon  by  dil.  or  cone.  HN03  or 


i  by 
n,  C. 


H2SO4.    (Lebeau,  C.  R.  1903,  136.  91.) 

JVlnSia.  Xot  attacked  by  HX03  or  H2S04. 
Easily  sol.  m  cold  HF;  docomp.  by  cone. 
alkalics+Aq.  (Lebeau,  C.  R.  1903,  136. 
233.) 

Manganous  sulphide,  MnS. 

Anhydrous.  Insol.  in  H20.  Sol.  in  weak 
acids,  even  in  acetic  acid. 

1  1.  H20  dissolves  71.GOx  1CH  moles  MnS 
at  1S°.  (\Veigel,  Z.  phys.  Ch.  1907,  68.  294.) 

Insol.  in  acetone.  (Naumann,  B.  1904.  37. 
4329.) 

Mm.  AfabfMdite.    Sol.  in  ECl-f-Aq. 

+  J"2H30.  Gran.  Decomp.  by  boiling 
with  H20.  Sol.  m  weak  acids,  as  acetic  or 
sulphurous  acid.  Very  si.  sol.  in  (NHOaS-f 
Aq.  ( Wackenroder ) 

Sol.  in  KH4  salts-f  Aq.  100  ccm.  of  sat. 
NH4Cl+Aq  at  12°  dissolve  0.43  g.  MnS. 
(Clennont  and  Guyot,  C.  R.  85.  37.) 

+VsH20.  Flesh-colored.  Less  sol.  in  NH4 
salts,  or  acetic  acid+Aq  than  the  preced- 
ing salt.  100  ccm.  of  sat.  NH4Cl-f- 
Aq  at  12°  dissolve  0.088  g.  (Clexmont  and 
Guyot.) 

Neither  green  nor  flesh-coloured  MnS  con- 
tarns  E20.  (Antony  and  Donnini,  Gazz.  ch. 
it.  23.  560.) 

MnS  is  not  pptd.  in  presence  of  alkali 
citrates,  tartrates,  or  grape  sugar;  cane  or 
milk  sugar  do  not  prevent  precipitation. 
(Spiller.)  Not  pptd.  in  presence  of 
(Rose.) 


Manganese  sulphide,  Mn3S4. 

Decomp.  by  H20.  Sol.  in  cold  dil.  acids. 
(Gautier  and  Hallopeau,  C.  R  1889,  108. 
S09) 

Manganese  cfr sulphide,  MnS2. 

(Senannont,  J.  pr.  51,  385.) 

Min  Hauente.  Decomp.  by  hot  HCl+Aq 
with  separation  of  S. 

Manganous  phosphorus  sulphide,  MnS,  P2S. 
Sol.  in  HCl-fAq  with  decomp.    (Berzelius, 
A.  46.  147.) 

Manganous  potassium  sulphide,  3MnS,  K2S. 
Neaily  insol.  m  water,  alcohol,  or  ether. 
Easily  sol.  in  acids.    (Vdlcker,  A.  59.  35.) 

Manganous  sodium  sulphide,  3MnS,  Na2S. 

Insol.  hi  H20,  alcohol,  or  ether.  Sol.  in 
dil  acids,  and  SO2+Aq.  (Vb'leker.) 

2MnS.  Na2S.  Decomp.  by  H20.  (Schneid- 
er, Pogg.  151.  446.) 

Manganese  telluride,  MnTe, 

Decomp.  by  H20  and  min.  acids.  (Wede- 
kind, B.  1911,  44,  2667.) 

Manganic  acid,  H2Mn04. 

Known  only  in  solution,  which  decom- 
poses rapidly.  (Franke,  J.  pr.  (2)  36.  31.) 

Barium  manganate,  BaMnO4. 

Insol.  in  H20;  decomp.  by  acids.  (Mit- 
scherlich.) 

Didymium  manganate,  Di2(Mn04)8. 

Insol.  in  H2O.  Sol.  in  H2S04+Aq. 
(Frerichs  and  Smith,  A.  191.  331.) 

Does  not  exist.    (Cleve,  B.  11.  912.) 

Lanthanum  manganate,  La2(MnO4)3. 
Ppt.    (Frerichs  and  Smith,  A.  191.  331.) 
Does  not  exist.    (Cleve,  B.  11.  912.) 

Manganese    manganate,    Mn208,    Mn08« 

3MnO2. 
See  Manganese  dioxide. 

Lead  manganate,  PbMnO<+2H20. 
Ppt    (JoUes,  C.  C.  1888.  58.) 

Potassium  manganate,  K2Mn04. 

Sol.  in  water  containing  alkalies  without 
decomp.,  but  decomp.  by  pure  H20.  Gan  be 
recrystallised  from  du.  KOH+Aq. 
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Solubility  in  KOH+Aq  at  t°. 

Permanganic  acid. 

Solvent 

t° 

Mol  KsMnOi  in 

See  Permanganic  acid. 

1  I  of  sat  {solution 

2-N  KOH 

0 

0  907 

Manganicyanhydric  acid,  H3Mn<CN)6 

10 

1  013 

Not  known  in  the  free  state. 

20 

1.140 

30 

1  252 

Barium  manganicyanide,  Ba3[Mn(CN)6]2. 

45 

1.424 

Sol.  in  H20.    (Fittig  and  Eaton.) 

4-N  KOH 

o 

0  554 

17 
25 

«J  .  VVTt 

0.681 
0  733 

Barium  potassium  tngn  g^nfoyfl  n  {<!<*  barium 
cyanide,    2KBaMn(CN)G;    3Ba(CN)2+ 

30 

0.772 

8H20. 

40 

0.852 

Decomp.  by   H20.     (Lehmann,    Dissert. 

45 

0.889 

1898.) 

51 

0  938 

60 

1.003 

Calcium  manganicyanide,  CasIMnfCN^]*. 

70 
80 

1.074 
1  143 

Sol.  in  H20.    (Fittig  and  Eaton.) 

6-N  KOH 

0 

0.155 

Potassium  manganicyanide,  K3MnfCN)6. 

15 

0  224 

Sol.  in  H20.    (Christensen,  J.  pr.  (2)  31. 

23 

0  261 

163.) 

30 

0.303 

40 

0  362 

Sodium  manganicyanide,  NasMnCCNJe-h 

45 

0.388 

2H20. 

60 
70 

0.469 
0.528 

Sol.  in  H20.    (Fittig  and  Eaton.) 

80 

0.587 

Manganimanganic  acid 

8-N  KOH 

0 
10 

0.063 
0  070 

p    -                  •                   *   M    n 

20 

V  .  \J  I  \J 

0.078 

H20.      ^           C 

30 

0.096 

Insol.  in  H20.    Identical  with  Rosenstiehl's 

40 
50 

0.119     ' 
0.142 

"basic  barium  manganate,"  (J.  Phann.  1864, 
46.  344).    (Auger  and  Billy,  C.  R.  1904,  138. 

60 

0.167 

501.) 

70 

0.196 

80 

0.222 

TV?  fh  fiitn    Tri.aTlpratitm  UTI  £fltiq,f.A     T  .\gTVf  n«O  s  -j- 

10-N  KOH 

0 
10 

0.0145 
0.0152 

H20. 
Insol.  in  H20.    (Auger  and  Billy.) 

20 

0.0160 

30 

0.0215 

Manganiperiodic  acid,  H20,  Mn20s,  I207. 

40 
50 

0.0305 
0.0462 

Wholly  insol.  in  H2O,in  hot  dil.  or  cone. 
HNO8  and  in  hot  dil.  H2S04.    (Price,  Am, 

63 

0  0620 

Ch.  J.  1903,  30.  182.) 

70 

0.0700 

80 

0.0830 

Potassium  manganiperiodate,  K20,  Mn203j 

(Sackur,  Z.  Elektrochem.  1912,  18.  724.) 
(Naumann,  B.  1910, 


Sol.  in  ethyl  acetate, 
43.  314.) 


Potassium 


te  permanga 


Sol.  without  decomp.  in  20%  KOH+Aq. 
(Gorgeu,  A.  ch.  (3)  61.  355.) 

Sodium  manganate,  Na2MnO4+10H20. 

SoL  in  H2O,  with  partial  decomp.    (Gen- 
tele,  J.  pr.  82.  58.) 

Strontium  manganate,  SrMn04. 
Insol.  in  H2O.    (Fromherz.) 


Apparently  entirely  insol.  and  unchanged 
when  boiled  with  H20,  dil.  or  cone.  HNOa, 
or  dil.  H2S04.  (Price.) 

Sodium   manganiperiodate,    Na2O,    Mn2O3, 
I207. 

Apparently  insol.  and  unchanged  when 
treated  with  boiling  H2O.  boiling  dil.  or  cone. 
HNOs  and  boiling  dil.  H2S04.  (Price.) 

Manganocyanhydric  acid,  H4Mn(CN)8. 

Most  easily  decomp.  SI.  sol.  in  alcohol. 
Insol.  in  ether.  (Descamps,  A.  ch.  (5)  24. 
185.) 
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MAXGAXOCYAXIDE,  AMMONIUM  CUPROUS 


Ammonium  cuprous  manganocyanide, 

rXH4)2Cu2Mn(C!sT)6. 

Sol.  m  H20;  decomp.  by  acids  and  alkalies; 

very  unstable.     (Straus,  Z.  anorg.  1895,  9. 

14.) 

Ammonium  manganous  manganocyanide, 
XH4CX, 


Sol.  in  XH4CX+Aq.  (Fittig  and  Eaton, 
A.  145,  157.) 

Barium  manganocyanide,  Ba2MnfCN)6. 
Sol.  m  cold  H20.    (Fittig  and  Eaton.) 

Calcium  manganocyanide,  CaaMnCCNJe. 

Very  deliquescent.  Sol.  in  H20;  insol.  in 
alcohol.  (Fittig  and  Eaton.) 

Cuprous  potassium  manganocyanide, 
'       Cu2K2Mn(CN)6. 

Sol.  in  K20  with  si.  decomp.  Easily  de- 
comp. by  acids  and  alkalies.  (Straus,  Z. 
anorg.  1S95,  9.  12.) 

Cuprous  sodium  manganocyanide, 

Cu.NaaMn(CN)e. 

Sol.  in  H20  with  only  si.  decomp.  Par- 
tially decomp.  by  acids.  (Straus.) 

Mangauous  potassium  manganocyanide, 
KCX,  Mn'CX),»K2MnMn(CN)6 


Ppt.    Sol.  in  KCN+Aq. 

Potassium  manganocyanide,   K4MnfCN)6-f 
3H20. 

Very  efflorescent.    Sol.  in  H2O;  decomp.  by 
boiling. 

Potassium  manganocvanide  chloride, 

K«Mn(CN)6,  JSXJl. 
Easily  sol.  in  H20.    (Descamps  ) 

Sodium    manganocyanide,    JSTa4Mn(CN)6-|- 
8H20. 

Very   efflorescent.     Easily   sol.   in   H20. 
(Fittig  and  Eaton.) 

Strontium  manganocyanide,  Sr2Mn(CN)6. 
As  the  Ba  comp.    (Descarnps.) 

Permanganomolybdic  acid. 

See  Permanganomolybdic  acid. 

Permanganotungstic  acid, 
See  Permanganotungstic  acid. 

Manganosulphuric  acid. 

See  Sulphate,  manganic. 

Manganous  acid,  H2MnO*=Mn02,  H20. 
Insol.  in  H20.    (Frajike,  J.  pr.  (2)  36.  451.) 
2Mn02,  H20  (?).   Min.  Wad. 


Barium  manganite,  BaO,  5Mn02. 

SI  sol.  in  HCl+Aq,  less  sol.  in  HN03+Aq. 
(Rissler,  Bull.  Soc.  (2)  30.  111.) 

BaO,  7Mn02.    (Eousseau,  C.  R.  104.  786.) 

BaO,  2MnO2     Insol  in  H20. 

BaO.  MnO2.  Insol.  in  H20.  (Rousseau, 
C  R.  102.  425.) 

Ba(H3Mn4Oio)2.  (Morawski  and  Stingl,  J. 
pr.  (2)  18.  92.) 

Calcium  manganite,  CaO,  5Mn02. 

Easily  sol.  in  HCl+Aq,  less  in  HN08-f-Aq. 
(Rissler.) 

3CaO,  Mn02  (?).  Decomp.  by  H20.  Sol. 
in  HCl-fAq  with  evolution  of  Cl.  Scarcely 
sol.  in  cold  HN08,  but  sol.  on  heating.  (Du- 
fau,  A.  ch.  1897,  (7)  12.  275.) 

2CaO,  Mn02.  Sol.  in  dil  min.  acids. 
(Rousseau,  C.  R.  116.  1060 ) 

CaO,  2MnO2.    (Rousseau,  C.  R  102.  425.) 

CaO,  3Mn02. 

CaO,  Mn02.  Sol.  in  fuming  HCl+Aq,  but 
not  in  dil.  HN08+Aq.  (Rousseau,  C.  R.  116. 
1060.) 

Chromium     manganite,     Cr203,     3Mn02  = 

Cr2(Mn03)3. 

Slowly  decomp.  by  acids.  (Groger,  Z. 
anorg.  1905,  44.  458.) 

Cobaltotis  manganite,  CoO,  Mn02+2H20, 
Ppt.  CSalinger,  Z.  anorg.  1903,  33.  352.) 
+4H20.  Ppt.  (Salinger.) 

Cobalt  copper  manganite,  CoO,  CuO,  2Mn02 


Sol.  in  HCl+Aq,   with 


+4 

Min.   Asbolite. 
evolution  of  Cl. 


Cupric  manganite,  CuO,  4Mn02. 
(Gorgeu,  BuU.  Soc.  1903,  (3)  29.  1167.) 
CuO,  8Mn02-j-3E20.     (Baubigny,  C.  R. 

1897,  124.  955.) 

Cupric  manganous  manganite,  4CuO,  MnO, 
7Mn02+8H20. 

Ppt.    (Salinger,  Dissert.  1902.) 
Mn2O8,  3CuO.   Sol.  in  HCl+Aq.    (Schnei- 
der, Am.  Ch.  J.  9.  269.) 

Lead  manganite,  PbO,  5Mn02. 

Not  attacked  by  cone,  acids;  sol.  in  aqua 
regia.    (Rissler.) 

Magnesium  manganite,  2MgO,  MnO2. 
(Lemoine,  Ann.  Min.  (7)  3.  5.) 
+a?H20.    (Vollard.) 

Manganous  manganite,  Mn3O6=MnO. 
2Mn02. 

(Reissig,  A.  103.  27.) 

MiuOn^MnO,   5Mn02.     (Veley,   Chem, 
Soc.  38.  581.) 
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3MnO2;  2MnO.    Decomp.  by  dil.  H2S04+ 
Aq.    (Franke,  J.  pr  (2)  36.  166.) 
3Mn02,  MnO+HsO.    Min.  Varmcite. 

Manganous    zinc   manganite,    MnO,    ZnO, 
MnO2. 

(Gorgeu,  BuU.  Soc.  1903,  (3)  29.  1168.) 
2MnO,  ZnO,  2Mn02.    (Gorgeu.) 

Potassium  manganite,  K20,  2Mn02 

Insol.  in  H20. 

K2O,  5MnO2. 

K2O,  7Mn02-f3H20. 

K20,  8Mn02+3H20=KH3Mn4Oio.  (Mor- 
awski  and  Stingl,  J.  pr.  (2)  18.  91.) 

Does  not  exist.  (Wright  and  Menke, 
Chem.  Soc.  37.  22.) 

K20,  10Mn02. 

K20, 16Mn02-f  6H20.  Sol.  in  cone.  HCl-f 
Aq.  (Rousseau,  C.  R.  114.  72.) 

Silver  manganite,  AgH3Mn4Oao. 

(Morawski  and  Stingl,  J.  pr.  (2)  18.  92.) 
Ag2MnOs.   Ppt.    (Gorgeu,  C.  R.  110. 958.) 

Silver  (argentous)  manganite,  Ag40, 

Mn208  (?). 

Insol.  in  cold  dil.  HN03+Aq,  and  separ- 
ates MnsOs  on  warming.  Insol.  in  NH4OH+ 
Aq.  (Rose,  Fogg.  101.  229.) 

Silver   (argentoargentic)   manganite,   Ag4O, 

2Ag20,  Mn208  (?). 
(Rose) 

Sodium  manganite,  Na2O,  5Mn02. 
Insol.  in  H20.    (Rousseau.  C.  R.  103.  261.) 
Na20,  12Mn02.    Insol.  in  H20.     (Rous- 
seau.) 

+4H2O.    (Rousseau,  C.  R.  112.  525.) 
Na20,  8Mn02+5H20.    (Rousseau.) 
Na20,  16Mn02+8H2O.    (Rousseau.) 

Strontium  manganite,  Mn02,  SrO. 

Insol.  in  H20. 

2Mn02,  SrO.  Insol.  in  H20.  (Rousseau, 
C.  R.  101.  167.) 

Mn02,  5SrO.  Sol.  in  HC1,  or  HN03+Aq. 
(Rissler,  BuU.  Soc.  (2)  30.  110.) 

Zinc  manganite,  ZnO,  5MnO2. 

Insol.  in  H20.    (Rissler.) 

ZnO,  4Mn02.  (Gorgeu,  Bull.  Soc,  1903, 
(3)  29.  1168.) 

3ZnO,  Mn02+7MH2O.  (Salinger,  Dissert. 
1902.) 

27ZnO,  2Mn02-f25H20,  Insol.  in  H2O. 
(Salinger.) 

Manganyl  chloride,  MnOsCl. 
Decomp.  by  H20.    (Aschoff,  J.  pr.  81. 29.) 


Melanocobaltic  chloride. 

Co2(NH8)6Cl4NH2Cl,  or 

Co2(NH5)6ClfiNH2. 

Very  si.  sol.  in  cold  H20  or  very  dil.  HC1+ 
Aq.  Decomp.  by  long  standing  or  warming. 
Cold  cone.  HC1  or  dil.  H2S04+Aq  does  not 
attack,  but  decamp,  on  warming.  HNOa-f- 
Aq  decomp.  on  warming.  Sol.  in  cold  HjjS04 
or  NH4OH-i-Aq;  from  both  solutions  it  can 
be  precipitated  by  HC1  +  Aq.  ( Vortmann,  B. 
10.  1455.) 


PtCl4. 

;t.    (Vortmann,  B.  16.  1902.) 
i(NH,)aNH»Cli(OE)2,     PtCl4.      Ppt. 
(Vortmann.) 


—  mercuric  chloride, 

Co2(NH3)6(NH2)Cl3(OH)2,  3HgCl2+ 

E20. 

*  Ppt.  Difficultly  sol.  in  cold  H20,  quite 
easily  in  warm  H20  acidified  with  HC1. 
(Vortmann.) 


-  chloride  chromate, 


•  viiiuiJtu-c  uiu.ujuua.tc;, 

Co2(NH3)8NH2Cl3Cr207  +H20. 
Sol.  in  hot  H20.    (Vortmann.) 

Mercurammonium  comps. 
See  Mercury  ammonium  comps. 

Mercuriammonium  bromide,  Hg(NH2)Br. 

See  "Him  i%rr.iiriflinTn Aniiim   ammnjgivrr)  bfO- 

mide. 

Mercuriammonium  chloride,  Hg(NH2)Cl. 

See  Di  merctirifltiMiiOT'  ^m  a  Tumi  onitiTp  chlo- 
ride. 

Mercuriammonium  oxytfzmercuriammoxiium 
chloride,  4Hg(NH2)Cl,  NH2(HgOHg)Cl. 

(Millon.) 

Correct  composition  is  2)^mercuriammon- 
ium  ammonium  chloride,  NHg2Cl?  NH4C1, 
wl^ich  see.  (Balestra,  Gazz.  ch.  it.  21,  2. 
294.) 

Eg(NH2)Cl,  2OT2(HgOHg)CL    (MiUon.) 

Correct  composition  is  D?mercuriammon- 
ium  mercuric  chloride,  2NHg2Cl,  HgCla+ 
H2O,  or  Dimercuriammonium  hydrogen  chlor- 
ide, NHgaCl,  HCL  (Balestra.) 

Mercuriammonium  nitrate,  2NH8,  2HgO, 
N2O6 =NH2HgNO8-hHH20. 

Easily  decomp.  by  HC1,  or  alkali  sul- 
phides-j-Aq.  SI.  sol.  in  HNO+Aq.  Insol. 
in  H2S04,  NH4OH,  or  KOH+Aq.  (Mits- 
cherlich.) 

Is  cZamercuriammoniiun  fl.TminmiinTn  ni- 
trate, NHg2N08,  NH^Os+HaO.  (Pesci, 
Gazz.  ch.  it.  20.  485.) 
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Mercuriammonium    oxy/,'mercuriammonium 
nitrate,  IJllirf  >,  2XH  „  X2O3  =  XH2HSX05 


Mercuric/ammonium  sulphate,  Hg(NH3)2S04 
Doconip   with  H«0. 

Docs  not  exist      (Pesci,  Gazz.  ch.  it.  20. 
Decomp.  bv  boiling  %\  ith  H/),  which  dis- 1  485.) 
solves  out  XH,XOS.    Sol   in  XII4XOa+Aq        +HSO. 
~~      '     -  '  HCI 


containing  XH4OH.     fMitsoherhVh  ) 


Is    </imercunammomuin 


trate,  S 
Gazz.  ch.  it 


umnonium    ni- 


XHjXOc— 2H8<>. 
20.  485.) 


<  Pesci, 


Mercuriammonium   oxy'//merctiriammonium 
sulphate,    fXH2Hg)«S01, 
3iXHg2OH2)2S04. 

Boiling  H2O  dissolves  out  H2S04  Gradu- 
ally decomj).  by  boiling  KOH-f  Aq.  Com- 
pletely sol.  in  AH4Cl-f-Aq.  Sol.  m  cone  or 
dil.  HCI,  or  very  dil.  HsS04+Aq.  Insol.  in 
cone,  or  dil.  flXO3-f-Aq  or  cone.  H2SO4 
(Schneider.) 

Correct  formula  is  7(XHga)2SO  j,  (  NH4)2SO, 


-M2H20, 
sulphate. 


/'//mercuriammomum    ammonium 
« Pesci,  Gazz.  ch.  it.  20.  485.) 


Mercuri^ammoniiim    chloride    (fusible 

white  precipitate),  HgrNH3)2Cl2. 
Is  '//mercuriammonium  ammonium  chlo- 
ride, BfoXCl,  3XH4C1,  which  see.    (Ram- 
melsberg  J.  pr.  38.  55S.) 

Mercuri'//  ammonium  mercuric  chloride, 
Hg<XH3)2Cl2,  HgCl2. 

Insol.  in  HjO,  but  gradually  decomp.  by 
boiling  therewith.     fRose,  Pogg.  20.   158.) 

Partly  sol.  in  H20.    (Kane.) 


Mercuri'/fammoruum  iodide, 

H2O  extracts  all  the  NH?.  Partly  sol.  in 
little  alcohol.  Partly  sol.  in  ether  without 
decomp.  (Xessler.) 

Correct  composition  is  cfemercuriamm  on- 
ium  ammonium  iodide,  NBfel,  3NH4I. 
(Pesci,  Gazz.  ch.  it.  20.  485.) 

Mercurirf/aznmonhim  cupric  iodide.  4NH3. 
CuI2,  HgT,. 

Decomp.  by  H20.    Sol.  in  alcohol  4- 
HCjtHsOa.    (J«Jrgensen,  J.  pr.  (2)  2.  347.) 

2Hg(NH«)2I2.  CuI2.  (Decomp.  by  H20. 
(JSrgensen.) 

Mercurid?ammonitun  iodide,  Hg(NH8)2l2. 

Decomp.  by  H20.  Partly  sol.  in  a  little 
alcohol.  Partly  sol.  in  ether.  (Nessler.) 

Correct  composition  is  ^"mercuriammon- 
ium  ammonium  iodide,  NHg2I,  SNHil. 
(Pesci.) 

Mercuridiammonitim    mercuric    iodide. 
Hg(NH,)2,  Hgla,  or  NH8,  HgI2. 

Decomp.  by  HaO  or  dil.  acids.  (Caillot 
and  Comol,  J.  Pharm.  9.  381.) 

Correct  composition  is  rf?merciiriammon- 
ium  ammonium  mercuric  iodide,  3NHg2L 
8NH4I,  4HgI2,  (Pesci,  Gazz.  ch.  it.  2o! 
485.) 


Docomp  by  H20     Easily  sol.  in 
very  dil.  H2SO4+AqJ ,  or  .HNOa+Ag 


J.A'N^.jl.         V   tJl^         VllJ..        J.J-Z*s\^q      |     **.v^,        ^»        -.  -.-.  i   ^--  o      I 

Insol.  in  cone  HNO.+Aq.  Sol.  in  (NH4)  . 
-j-Aq  or  NHiCl+Aq.  Decomp.  by  KOH+ 
Aq.  (  Schneider,  J.  pr  75.  136.) 

Correct     composition     is     (NHg2)2S04, 
3(NH4)2S04-f  12H20,      ^imercuriammonium 
ammonium  sulphate     (Pesci.) 

^"mercuriainmonium  acetate, 


Insol  in  H20  or  alcohol.  Sol.  in  HCI  or 
NH4C2H302-f-Aq.  (Balestra,  Gazz.  ch.  it. 
22,  2.  563.) 


acetate, 

NHg2C2H302,    3NH4C2H802+H20. 
Deliquescent;  sol.  in  a  little  H2O  without 
decompM  but  decomp.  into  N"Hg2C2Ha02  and 
NH4C2H302  by  excess  of  H20.     (Balestra.) 


•  arsenate,  NHg2H2AsO4. 


(Hirzel,  Zeit.  Pharm  1853.3.) 

bromate,  NHg2Br084-lJ^H20. 

Ppt.    (Rammelsberg,  Pogg.  55^  82.) 
Is  oxyc&mercuriammomum   bromate, 

(NH2Hg20)Br03. 


-  bromide,  NHg2Br. 


Insol.  in  H2O  or  HN08.  Sol  in  HCl+Aq. 
(Pesci,  Gazz.  ch.  it.  19.  509.) 

Sol.  in  KI,  or  Na2S208+Aq  with  evolution 
of  NH8.  (Balestra,  Gazz.  ch.  it.  22,  2.  558.) 

Sol  in  ammoniacal  solutions  of  ammonium 
salts  and  in  aq.  acids.  (Franklin,  J.  Am. 
Chem.  Soc.  1905,  27.  839.) 


—  ammonium  bromide,  NHg2Br,  NHJBr. 
Decomp.  by  H20.    (Pesci,  Gazz.  ch.  it.  19. 

4NHgaBr,  SNHJBr.  Decomp.  by  H2O. 
Insol.  in  (NH4)2C03+Aq.  Sol.  in  cone,  or 
dil.HCl+Aq.  Insol.  in  H3ST08+Aq.  (Pesci.) 

NHg2Br,  SNH^r.  Decomp.  by  H2O. 
Easily  sol.  in  HCl-f  Aq.  Insol.  in  alcohol. 
(Pesci.) 

Sol.  in  NH4Br,  NH4CI,  or  NH4I+Aq; 
sol.  in  KI, 


—  mercuric  bromide,  2NHg2Br,  HgBr2. 
Ppt.    Sol.  in  HBr  and  in  HCI.    (Ray, 

Chem.  Soc.  1902,  81.  649.) 

—  carbonate,  (NHg2)2C08+2H2O. 

Ppt.     Not  decomp.  by  KOH+Aq,   but 
ally  by  K2S,  or  KI+Aq.    (Rammefeberg, 
J.  pr.  (2)  38.  567.)  *' 
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Zhmercuriammonium  chloride,  NHg2Cl. 

Not  attacked  by  boiling  H20.  SI.  attacked 
by  cold  dil.  HCl+Aq,  but  is  gradually  dis- 
solved thereby.  Decomp.  by  hot  KOH+Aq 
(Weyl.) 

Sol.  in  KI.  or  Na2S20s+Aq  with  evolution 
of  NH8. 

+H20.  Nearly  msol.  in  H20,  easily  sol. 
in  HN08,  and  HCl-fAq.  Not  decomp.  by 
KOH+Aq.  Decomp.  by  KC1,  NaCl,  or  KI+ 
Aq.  (Rammelsberg,  Pogg.  48.  181.) 

hydrogen  chloride,  NHg2Cl,  2HC1. 

Correct  composition  of  mercuric  chlora- 
mide  chloride.  (Balestra,  Gazz.  ch.  it.  21, 
2.  299.) 

Decomp.  by  H2O. 

NHg2Cl,  HC1.  Decomp.  by  H20.  (Ba- 
lestra, I.  c.) 

NHg2Cl,  4HC1.  Sol.  in  H20.  (R&y,  Proc. 
Chem,  Soc.  1901,  17.  96.) 

ammonium  chloride,  NHg2Cl,  NH4C1. 

(Infusible  white  precipitate.) 

Correct  composition  of  what  has  been  called 
mercuric  chloramide,  Hg(NH2)Cl.  (Ram- 
melsberg, J.  pr.  38.  558 ) 

Insol  in  cold,  decomp.  by  hot  H20.  (Mil*- 
Ion,  A.  ch.  (3)  18.  413.)  Sol.  in  600  pts. 
E2O.  (Wittstein.)  Sol  in  719.98  pts. 
H2O  at  18.75°.  (Abl.)  Insol.  in  alcohol. 

Sol.  in  acids,  even  in  HC2H3O2+Aq,  also 
in  NH4N03,  (NH4)2S04,  and  NH4C2H302+ 
Aq.  (Pelouze  and  Fremy.) 

Sol.  in  warm  NH4C1,  or  NH4N03+Aq. 
(Brett.) 

SI.  sol.  in  alkali  chlorides+Aq,  which  par- 
tially decomp.  (Miahle,  A.  ch.  (3)  5.  180.) 

Decomp.  by  KOH+Aq.  Sol.  in  KI,  or 
Na2S208+Aq,  with  evolution  of  NH8.  (Ba- 
lestra.) 

When  freshly  prepared  is  sol.  in  cone, 
NH4OH+Aq.  (Saha  and  Choudhuri,  Z. 
anorg.  1910,  67.  359.) 

Sol.  in  excess  of  (NH4)2HP04+Aq.  Insol. 
in  excess  of  Na2HP04+Aq.  (Carnegie  and 
Burt,  C.  N.  1897,  76.  175.) 

Insol.  in  excess  of  NH4OH+Aq.  (Car- 
negie and  Burt.)  j 

NHgjCl,  3NH4C1  (Fusible  white  precipi- 
tate). 

Correct  composition  of  what  has  been 
called  mercuric?  iammonium  chloride, 
Eg(NH8)2Cl2.  (Rammelsberg,  J.  pr.  (2) 
38.  558.) 

Decomp.  by  hot  H20.  Sol.  in  acids,  even 
HC2H802+Aq.  Not  decomp.  by  cold,  but 
by  boiling  KOH+Aq.  (Weyl.) 

Sol.  in  warm,  less  in  cold  NH4OH+Aq. 
(Mitscherlich.) 

Sol.  in  KI,  or  Na2S203+Aq,  with  evolution 
of  NH8.  (Balestra.) 

Sol.  in  10%  HNO»,  H2S04  and  acetic 
acid.  (Hofmann  and  Marburg,  A.  1899, 
305.  198.) 


Dimercuriammonium  mercuric  chloride, 
2NHg2Cl,  HgCl2. 

Insol.  in,  and  not  decomp  bv  boiling  H20, 
alkalies,  cone.  HN03,  or  dil.  H2S04+Aq.  Sol. 
in  boiling  HCl+Aq.  (Mitscherlich,  J.  pr 
19.  453.) 

SI.  decomp.  by  H20,  readily  by  KOH+Aq. 
(Gaudechon,  A.  ch.  1911,  (S)  22.  212.) 

Ppt.  Sol  in  HBr.  (RSy,  Proc.  Chem. 
Soc.  1902,  18.  86.) 

—  chloride  ammonia,  NHgoCl,    J^NHs. 
Decomp.  by  water  and  by  NH4OH+Aq. 
fGaudechon,  A.  ch.  1911,  (8)  22.  212.) 


.    .  chromate. 

See  Oxy<i^mercurianlmonium  chromate. 

hydroxide,  NHg2OH. 

Takes  up  H20  to  form  NHg2OH+H20  or 
(NHg2OH2)OH,  oxy^imercuriaminotiium  hy- 
droxide, which  also  see. 

Sol.  in  warm  HC1  or  HNO3+Aq. 

iodate,  NHg2I03,  2NH4I03. 

Insol.  in  HN03.  (Eammelsberg,  J.  pr.  (2) 
38.  568.) 


iodide,  NHg2L 
Insol.  in  H20.     Sol.  in  HCl+Aq. 


De- 


comp. by  boiling  with  KOH+Aq  or  KC1+ 
Aq.  (Weyl,  Pogg.  121.  601.)  Decomp. 
by  hot  KI,  or  Na2S2O3+Aq,  (Balestra.) 

Decomp.  by  dilute  HC1.  Sol.  in  ammon- 
ium salts +Aq.  (Franklin,  Z.  anorg.  1905, 
46.  21.) 

+H20.  See  Osydzmercuriammonium 
iodide. 

ammonium  iodide,  NHggI,  3NH4I. 

Correct  composition  of  mercuri<fa"aminon- 
ium  iodide,  Hg(NH3)2l2.  (Pesci,  Gazz.  ch.  it. 
20.  485.) 

3NHg2I,  8NH4I,  4HgI2.  Correct  formula 
for  mercuri^"ammoniura  mercuric  iodide, 
Hg(NHs)2I2,  HgI2.  (Pesci.) 

—  nitrate,  NHg2N03. 

Insol.  in  H20.  (Rammelsberg,  J.  pr.  (2) 
38.  566.) 

Sol.  in  KI,  or  Na2S205+Aq,  with  evolution 
of  NH3.    (Balestra,  Gazz.  ch.  it.  22,  2.  560.) 
•     +H20.    (Hofmann  and  Marburg,  A.  1899, 
305.  212.) 

SI.  sol.  in  HN03.  (Ray,  Z.  anorg.  1902, 
33.  209.) 

ammonium  nitrate,  NHg2N03,  NH4NO8 

+H20. 

Correct  formula  for  mercuriammomum 
nitrate,  NH2HgN03+HH20.  (Pesci,  Gazz. 
ch.  it.  20.  485.) 

NHgsNOg,  2NH4N08+2H2O.   Correct  for- 
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mula  for  o\y//^mprcuriammonium  ammonium 
nitrate,  '  S"Hg3OII2;XO3,  2XH4N03-fE2O 
Pesd.j 

MIgsXOj,  3NfIiNO3.  Decomp.  by  cold 
H20;sol  in  NH4OK4-Aq.  (Pesci) 

SXHgaNOa,  XH4X03+2H20.  Correct  for- 
mula for  morcuriammonium  oxy/7/mercuriam- 
monitim  nitrate,  NH2HgXO3,  (XHg2OH2)NO3 
•fH2O.  (Pesci) 


.D/mercuriammomum  tartrate, 


(Ray, 


D?mercuriammonium  nitrite, 
Readily  sol.  in  warm  HC1  or  HBr. 

Chem.  Soc.  1902,  81.  648.) 

+,12H90.   Ppt.    SoLinHCl.    (Ray,  Proc. 

Chem.  Soc.  1902,  18.  85.) 

-f  H20.    (Hofmann  and  Marburg,  A.  1899, 

305.  214.) 

-  oxide,  (NHg2)2O. 

Slowly  decomp.  by  H2O.  Sol.  in  EC1,  or 
HXOj+Aq.  Decomp.  by  hot  KOH,  or  KC1 
+Aq.  rWeyl,  Pogg.  121.  601.) 

Sol.  in  KCX+Aq  by  heating  4r-5  hours 
at  130°.  Not  completely  sol.  in  HC1  owing 


to  formation  of  Hg2Cl2. 
1907,  144. 1419.) 


(Gaudechon,  C.  R. 


phosphate,   (NEg2)2P04,  2NEg2OE+ 

10E20. 

(Rammelsberg,  J.  pr  (2)  38.  567.) 
SPG  Oxy^raercuriammonium  phosphate. 

ammonium  salicylate, 

2ItfSg2C5E4OECO2,  5NE4C6E4OEC02. 
Decomp.  by  E20.     Sol.  in  NE4C2S3O2, 
ECl,orKI+Aq.    (Balestra.) 

selenate,  (NEg)2Se04-f  2E20. 

Ppt.  Insol.  in  E20;  sol.  in  NE4OE+Aq. 
(Cameron  and  Davy,  C.  N.  44.  63.) 

sulphate,  (NEg2)2SO4+2E20. 

Insol.  in  H20.  Easily  sol.  in  ECl+Aq. 
(Rammelsberg,  J.  pr.  (2)  38.  565.)  Sol. 
(Kane),  insol.  (Eirsel)  in  ENO3+Aq. 

Sol.  in  KI,  or  NaAOs-f-Aq  with  evolution 
ofNE3.  (Balestra.) 

+HA  Insol.  inEsOjsol.  in  EC1.  (RAy, 
Chem.  Soc.  1905,  87.  9.) 

ammonium  sulphate,  (NEg2)2S04, 

3(NE4)2SO4+4E20. 

Correct  formula  for  mercuri^'ammonium 
sulphate,  2NS3,  EgO,  SO3+S20.  (Pesci, 
Gazz.  ch.  it.  20.  485.) 

5(NEgj)2S04,    14(NE4)2S044-16E20. 
(Pesci.) 

TfNEg,)^,,  (NH4)3S04+12H20.  Cor- 
rect  formula  for  mercuriammoiuum  oxy<i?mer- 
curiammonium  sulphate^  (NHgsE2)aS04, 


Insol.  in  H20,  Sol.  in  HC1,  KI,  Na2S208, 
NH4C2H302,  or  rNHJsCjaEA+Aq.  (Bal- 
estra, Gazz.  ch.  it.  22,  2.  563  ) 

-  ammonium  tartrate,  2(NHg2)2C4H4O6, 
(NH4)2C4H406-fH2O. 

As  above.    (B  ) 

Tnmercuriammoiuttni  sulphate, 

(  NHg2)  (NHgH2)S044-2H20. 
Decomp.  by  H2O.    (Mijlon.) 
Does  not  exist.     (Pesci,  Gazz.  ch.  it.  20. 

485.) 

Dimercuiiarsonium  mercuric  chloride, 

AsHg3Cls=AsHg2Cl,  HgCl2. 
Decomp.  by  H20.     Decomp    by  warm 
HN03-f-Aq.    (Rose,  Pogg.  51.  423.) 

Mercurimidosulphonic  acid, 

(H03S)4N2Hg 
Very  unstable.    (Berglund,  B.  9.  256.) 

Barium  mercurimidosulphonate, 

Ba2rS03)4N2Hg+5H2O. 
(Berglund,  B.  9.  256.) 

Cadmium  -  ,  Cd2HgN2(S03)4+12H2O. 

Unstable;  si.  sol.  in  H20.  (Berglund,  Bull. 
Soc.  (2)  25.  452.) 

Cobalt  -  ,  Co2HgN2(S08)4+15H2O. 
Sol.inH20.    (B.) 

Copper  -  ,  Cu2EgN2(S03)4-f  15E2O. 
Very  sol.  in  E20.    (B.) 

Magnesium  -  ,  Mg2EgN2(S08)4-f  15E2O. 
Very  sol.  in  E20.    (B.) 

-,  Mn2EgN2(S08)4+10EsO. 


Manganous  - 

Unstable. 

Mercuric  — 


(B.) 


-,  (Eg20)2EgN2(SOa)4. 
Nearly  insol.  in  E20.    (B.) 


Nickel 

(B.) 

Potassium ,  (K08S)4N2Eg+4E20. 

Precipitate.    (Raschig,  A.  241.  161.) 


Potassium  silver 

+3E20. 
SI.  sol.  in  E20.    (Berglund.) 


Sodium 

More  sol.  in  E20  than  K  salt.    (Berglund.) 

Strontium ,  Sr2(S03)4EgN2-fl5E20. 

More  sol.  than  Ba  salt.    (B.) 
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Zinc  mercurimidosulphonate, 
Zn2(S03)4HgN2-fl5H2O. 
Very  sol.  in  H2O.    (B.) 

£imercuriphosphonium    mercuric   bro- 
mide, 2PHg2Br,  HgBr2. 
(Lemoultj  C.  R.  1907,  145.  1176.) 

Dimercuripliosplionium    mercuric    chloride, 

HgCl2,  PHg2Cl. 

(Lemoult,  C.  R.  1907,  145.  1176.) 
-f-lJ^HjjO.     Decomp.  by  hot,  slowly  by 

cold H20 into Hg, HCLand H3P03.   Decomp. 

by  acids  or  alkalies.    (Rose,  Pogg.  40. 75.) 

Dtoercuriphosphonium  mercuric  iodide, 

HgI2,  PHg2L 

Slowly  decomp.  by  cold  or  warm  H2O, 
quickly  by  MOH+Aq  .  Not  attacked  by 
HC1  or  H2S04-f-Aq.  Rapidly  attacked  by 
HNOS  and  aqua  regia.  (Lemoult,  C.  R. 
1904,  139.  479J 

jDtmercuriphosphonium     mercuric     nitrate, 
P2Hgs?      6HgO,      3N206=2[PHg2N08, 
Hg(N08)2],  3HgO. 
(Rose,  Pogg.  40.  75.) 

Dimercuriphosphonium    mercuric    sulphate, 
P2Hg3, 6HgO,  4S03-f-4H20  =  (PHg2)2SO4, 
3HgSO4,  2HgO""}~4H20. 
Sol.  in  aqua  regia.    (Rose,  Pogg.  40.  75.) 

Mercuric  acid. 

Calcium  mercurate  (?). 
(BerthoUet,  A.  ch.  1.  61.) 

Potassium  mercurate,  K2O,  2HgO. 

Gradually  decomp.  by  H2O;  less  rapidly  by 
absolute  alcohol.  (St.  Meunier.  C.  R.  60. 
557.) 

Sodium  mercurate,  Na20,  HgO. 
(Bettekoff,  Bull.  Soc.  (2)  34.  328.) 

Merctiroammoniura  chloride, 

Hg(NH8)CL 
(Rose,  Pogg.  20. 158.) 
Mixture  of  Hg,  HgNH2Cl,  and  NH4C1. 
(Barfoed,  J.  pr.  (2)  39.  201.) 

nitrate,  (NHg2H2)NO8,  "Hahnemann's 

soluble  mercury" 

Sol.  in  hot  HC1,  and  HC2H802-f-Aq,  De- 
comp. by  NH4OH+ Aq,  or  NH4  salts+Aq. 
Probably  mixture  of  mercurous  salts  and  Hg. 

Mercurodiammonium  chloride, 

Hg2(NH3)2Cl2. 

Easily  decomp.    (Rose,  Pogg.  20. 158.) 
Mixture  of  Hg.  NH2HgCl,  and  NH4C1. 
(Barfoed,  J.  pr.  (2;  39.  2010 


Mercurcxf?  ammonium  fluoride, 

Hg2(NH8)2F2  (?). 

Decomp.  by  H20.  (Finkener,  Pogg.  110. 
147.) 

Mercurosulphonic  acid. 

Mercurosulphonates,  Hg(SO3M)2. 

Correct  composition  for  the  double  sul- 
phites, HgS03,  M2SO3.  (Divers  and  Shimid- 
zu,  Chem,  Soc.  49.  583;  Barth,  Z.  phys.  Ch. 
9.  195.) 

Mercuroxy-comps. 
See  Oxymercur-  comps. 

Mercury,  Hg. 

Not  attacked  by  H20.  Not  attacked  by 
boiling  cone  HC1  or  dil.  H2S04+Aq.  Easily 
sol.  in  dil.  or  cone.  HNO8+Aq;  also  in  HBr 
or  HI+Aq. 

Not  attacked  by  pure  HN08  unless  heated, 
but  readily  attacked  by  cold  dil.  HNOs+Aq 
containing  NO.  (Millon:) 

Anhydrous  H2S04  attacks  Hg  gradually 
at  ord.  temp.  (Berthelot,  C.  R.  1897,  125. 
749.) 

H2SO4  attacks  only  when  hot  and  cone. 
(Ditte,  A.  ch.  1890,  (6)  19.  68.) 

Cone.  H2SC>4  does  not  attack  dry  or  moist 
Hg  either  with  or  without  air.  (Pitman,  J. 
Am.  Chem.  Soc.  1898,  20.  100.) 

H2S04  attacks  Hg  at  20°  if  it  contains 
99.7%;  does  not  attack  if  it  contains  only 
95.6%.  (Baskerville,  J.  Am.  Chem.  Soc. 
1898,  20.  515.) 

InsoL  in  H2S03-f-Aq  alone  or  in  presence 
of  HC1  or  dil.  H2S04.  (Berthelot,  A.  eh, 
1898,  (7)  14.  198.) 

Not  attacked  by  HF+Aq  at  any  temp. 
(Gay-Lussac.) 

HI  dissolves  Hg  rapidly  at  ord.  temp. 
(Norris  and  CottreU,  Am.  Ch.  J.  1896,  18. 
99) 

More  rapidly  attacked  by  HBr+Aqthan 
by  HCl+Aq.  Rapidly  acted  upon  by  HI  in 
absence  of  O.  (Bailey,  Chem.  Soc.  1888,  53. 
760.) 

Not  attacked  by  pure  HCl+Aq,  but  in 
presence  of  0,  Hg2OCl2+H20  is  formed. 
Action  is  apparently  less  in  sunlight  than  in 
the  dark.  (Bailey,  Chem.  Soc.  1888,  63. 759.) 

Small  amts.  of  ferric  salts  hinder  action 
of  HNO8  on  Hg,  but  it  is  hastened  by  pres- 
ence of  Mn(N03)2  or  NaNO3.  (Ray,  Chem. 
Soc.  1911,  99.  1015  ) 

HNOs  under  33%  does  not  attack  Hg  if 
metal  and  acid  are  kept  in  motion  and  HNO* 
is  absent.  (Veley,  B.  1895,  28. 928.) 

Rapidly  sol.  in  HC10.  (Balard,  Dissert. 
1834.) 

Alkali  chlorides +Aq  in  presence  of  air 
decomp.  Hg;  action  is  not  increased  by  heat. 
(Miahfe.) 

Insol.  in  alkali  chlorides +Aq  in  neutral  or 
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alkaline  solution.  t'Bhaduri,  Z  anorg.  1S97, 
13,407.; 

Very  snj  in  foiie.  solution  of  I  in  KI-f-Aq. 
(Vuiof,  Bull.  »So«».  1X97,  )!:!<  17.  431  ) 

Slowly  sol  m  KOI  or  KI-rAq  in  presence 
of  air.  Puhuuor,  Z.  phys.  Ch.  1007,  59.  13ft.) 

Slowly  s  >i.  in  Xii'S-^Aq  in  presence  of  air. 
(Pttlmacr,  '£.  phys.  Ch.  1907,  59.  137  J 

Jit;  is  appreciably  sol  m  the  sulpha  salts  of 
Mo,  \V,  V,  AS  Sb  and  Sn.  'Storch,  B.  1883, 
16.  2015  j 

Pc»rsulf>hat<js  in  alkali  or  neutral  solution 
attack  Htr.  'NH^SuO,  m  XH,OH  solution 
has  strongest  action  This  dissolves  Hg  by 
repeated  shaking  at  hifth  temp.  (Tarugi, 
Gazx.  ch.  it.  1903,  33,  <1)  127  ) 

Insol.  in  KCX-f-Aq.  (Elmer,  J.  pr.  1888, 
(2)37.442) 

Slowly  &ol.  m  KCN-fAq  in  presence  of  air 
(Palmaer,  Z.  phys.  Ch.  1907,  59.  130.) 

Sol.  in  considerable  quantity  in  0%  KCN  + 
Aq.  (Goyder,  C.  N.  1804,  69.268.) 

Most  sol,  in  K4FerCX)t+Aq  when  KOH 
is  present.  (Smith,  J.  Am.  Chem.  Soc.  1905, 
27.  544.) 

Hg  dissolves  in  Br2  in  the  presence  of  KBr 
si.  faster  than  in  T2  but  in  CuBr2  much  more 
slowly.  (Van  Xame  and  Edear.  Am.  J.  Sci. 
1910,"  (4)  29,  235.) 

Not  attacked  by  PC13  even  at  350° 
(Moissan,  A.  ch.  18S5  (0)  6.  457  ) 

Insol.  in  liquid  NH3  (Gore.  Am.  Ch.  J 
189$,  20.  829.) 

%  com.  oleic  acid  dissolves  0.0075  g.  Hg 
in  6  days.  (Gates,  J.  phys,  Chem.  1911,  15. 
143.) 

Mercurous  acetylide,  Hg2C2  -|-H20. 

(Burkard  and  Travers,  Chem.  Soc.  1902, 
81.  1271.) 

Mercuric  acetylide,  basic,  2HgO,  3HgC2-f 
2H20. 

(Burkard  and  Travers,  Chem.  Soc.  1902, 
81.  1272,) 

Mercuric  acetylide,  HgC2. 

Very  sol.  in  HC1  with  evolution  of  H2C2. 
(Reiser,  Am.  Ch.  J.  1893,  15.  535.) 

-f-VsHzQ.  InsoL  in  H20,  alcohol  and  ether. 
Sol.  in  NH4  acetate-fAq,  and  in  KCN+Aq. 
SI.  attacked  by  cold  HC1,  easily  by  hot. 
Easily  sol.  in  HNOS.  Dil.  H2S04  attacks 
slowly;  cone,  causes  explosion.  (Plimpton 
and  Travers,  Chem.  Soc.  1894,  65.  267.) 

Mercuric  acetylide  chloride,  HgCj,  HgCl24- 


Not  acted  upon  by  dil.  HCL  Decomp.  by 
fuming  HN08  or  aqua  regia.  InsoL  in  al- 
cohol and  ether.  (Keiser,  Am.  Ch.  J.  1893, 
15.  53*.) 

Mercuric  acetylide  mercuromercuric  chloride. 

HgC2,HgCI,HgCl2-f-H20. 
InsoL  in  all  ordinary  solvents.    (Biltz  and 
Mumm,  B.  1904,  37.  4420.) 


Mercurous  amidofluoride,  HgNH2F. 

InsoL  in  H20,  HNO5  and  HjSOj  Sol.  m 
dil  HCL 

Probably  <//mercuriammonium  ammonium 
fluoride,  NHg->F,  NH4F.  (Bbhm,  Z.  anorg. 
1904,  43.  327.) 

Mercury  ammonium  comps. 

See— 

Mercuroammonium  comps.,  NHsHgR. 
D  ^mercuroammonium  comps.,  NH2Hg2R. 
Mercurous  chloramide,  Hg(NH2)CL 
Dimercuriammonium  comps.,  NHgR. 

Mercuric  chlor-,  brom-,  etc.,  amide, 
Hg(NH2)R. 

Mercuri^i  ammonium  comps.,  Hg(NHs)2R. 
Mercuriammonium  comps.,  HgNH2R. 
JDimercuricframmomum  comps.,  Hg2N2H4R» 
Tr/mercuriammonium  comps.,  N2H2Hg8R. 

Oxy^'mercuriammonium  comps., 
(XH2Hg20)R. 

Mercurous  arsinchloride,  AsHgCL 

Decomp.  by  H20.  (Capitaine,  J.  Pharm. 
25.  559.) 

Mercurous  arsinchloride  chloride,  AsHg2Cl2 

«2AsHgCl,  Hg2Cl2  (?). 
Decomp.  by  H20.    (Capitaine.) 


Mercurous  azoimide, 

WnoUy  insol.  in  H20,  (Curtius,  B.  24. 
332  i) 

1  1.  H20  dissolves  0.25  g.  (Wohler  and 
Krupko,  B.  1913,  46.  2050.) 

Mercuric  azoimide,  HgN6. 

Sol.  in  H20  especially  when  hot.  (Ber- 
thelot  and  VieiUe,  BuU.  Soc.  1894,  (3)  11. 
747.) 

Moderately  sol.  in  H2O.  (Wdhler  and 
Krupko,  B,  1913,  46*  2050.) 

Mercuric  bromamide,  Hg(NH2)Br, 
InsoL  in  H2O  and  alcohol.     SI.  sol.  in 

NH^OE+Aq.    (MitscherHch,  J.  pr.  19.  455.) 
Correct  composition  is  rf'Amercuriammon- 

ium  ammonium  bromide,  Hg2NBr,  NH4Br, 

which  see.    (Pesci,  Gazz.  ch.  it.  19.  511.) 

Mercurous  bromide,  Hg2Br2. 

Solubility  in  H2O=9.1XlO-7  g.  equiv. 
per  1.  (Bodlaixder,  Z.  phys.  Ch.  1898,  27.  61.) 

Solubility  in  H2O=7xlO-s  mols.  per 
liter  at  25°.  (Sherrill,  Z.  phys.  Ch.  193,  430. 
7o5.) 
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Solubility  in  H2O  at  25°  « 1.4XHH  equiva- 
lents per  1.  (Thompson,  J.  Am.  Chem  Soc 
1906,  28.  762 ) 

Insol  in  H20  and  dil  acids  Decomp.  by 
HCl-j-Aq.  Sol.  in  hot  cone  E2S04  with 
evolution  of  S02.  SI.  sol.  in  hot  HNO3-j-Aq 
of  1.42  sp.  gr.  (Stromann,  B  20.  2818 ) 

Decomp  into  Hg  and  HgBr2  by  boiling 
with  NH4Br,  or  NH4Cl-f  Aq;  also  by  am- 
monium carbonate  or  succinate,  but  not  by 
ammonium  sulphate  or  nitrate.  (Witt- 
stein.) 

Sol.  in  Hg(NO8)24-Aq.  (Wackenroder,  A. 
41.  317.) 

Partially  decomp.  by  alkali  chlorides  4-Aq; 
when  out  of  contact  of  air  this  decomp.  is 
slight 'and  HgBra  is  formed,  while  in  the  air 
HgCl2  is  the  resulting  product.  Much  more 
rapidly  decomp.  in  hot  than  cold  solutions. 
(Miahle,  A.  ch.  (3)  5. 177.) 

A  solution  of  HgBr  in  0.1— N  KBr  contains 
about  1  mg.  Hg  ions  in  1300  1. 

Insol.  in  alcohol. 

Insol.  in  benzomtnle.  (Naumann.  B 
'1914,47,1370.) 

Insol.  in  methyl  acetate  (Naumann, 
B.  1909, 42. 3790)  ?  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  acetone  (Naumann,  B.  1904,  37. 
4329);  (Eidmann,  C.  C.  1899,  II.  1014.) 

Merctiric  bromide,  HgBr2. 

Sol.  in  250  ptfi  HzO  at  ordinary  temp ,  and  25  pts 
boiling  H.O  (Wittstem.)  Sol  in  240  pt&.  HsO  at 
18  75°  (Abl ) 

Sol  in  94  pts.  H2O  at  9°,  and  in  4-5  pts.  at 
100°  (Lassaigne,  J.  chim.  rneU  12.  177.) 

Solubility  in  g-equivalents  per  litre  — 
2X10-2.  (Bodlander,  Z.  phys.  Ch.  1898,  27. 
61.) 

1  1.  H20  dissolves  about  4  g.  at  ord.  temp. 
(Morse,  Z  phys.  Ch.  1902,  41.  731.) 

1  1.  H20  dissolves  0.017  mol  at  25°.  f  Jan- 
der,  Dissert.  1902.) 

Solubility  in  H20  at  25° =0.017  mol. 
liter.  (Sherrill,  Z.  phys.  Ch.  1903,  43. 
735.) 

Solubility  at  ord.  temp.  =0.8%;  at  bpt.- 
8-9%.  (Larine,  J.  Pharm.  1904,  (6)  20. 
450.) 

Solubility  in  cold  H20=4%,  but  solution 
prepared  by  heating  contains  more  Hg  on 
account  of  decomp.  into  HBr  and  oxybrom- 
ide.  (Vicario,  C.  C.  1907,  II.  1224.) 

1  1.  H20  dissolves  about  6-6  g.  at  ord. 
temp.  (Gaudechon,  A.  ch.  1911,  (8) 

212.) 

1 1.  aqueous  solution  at  26°  contains  0.017 
mol.  (Herz  and  Paul,  Z.  anorg.  1913,  83. 
431.) 

Decomp.  by  warm  HN08.  or  HsSCU 
Sol.  in  warm  H2SO4.     (Ditte,  A.  ch.   (6) 
17. 124.) 

1  mol.  is  sol,  in  1  mol.  warm  HI+Aq.  in 
1  mol  cold  cone.  HC1  and  in  M  BaoL  hot 
cone.  HC1.  (Lswig.) 


Solubility  of  HgBr2  in  KBr-f  Aq  at  25°. 

MoK   per  htor 

KBr                                       IteBra 

0                                  0  017 
0  05                             0.055 
0  10                            O.OSS 
0  5                              0.0359 
0866             I             0.611 
2                                  1.407 
3                                  2.096 
4                                   2  339 

(Sherrill,  Z.  phys.  Ch.  1903,  43.  705  ) 
Solubility  in  various  salts  -f  Aq  at  25°. 

Salt 

In  10  com.  of  the  solution 

Milhmok  H«  Brj 

Millunols  salt 

NaBr 

0  17 
0  7S 
2  85 
5  40 
12  76 
15  50 
23  06 

0 
1  18 
5  96 
11.42 
24.48 
29  97 
52  46 

KBr 

0  17 
0.98 
4  72 
13.60 
19  30 

0 
2  09 
7.70 
23  80 
34  70 

CaBr2 

0,17 
1  17 
6.76 
13  58 
27.66 
36.66 

0 
0  72 
6  45 
18.92 
•    24.79 
37  54 

SrBr2 

0  17 
1  04 
-     4.71 
9.02 
17.70 
22.38 

0 
0.62 
3  28 
6  68 
14.01 
18.72 

BaBr2 

0  17 
3.70 
5  40 
7.59 
14.78 

0 

2.74 
3.96 
5.79 
10.96 

(Herz  and  Paul,  Z.  anorg.  1913,  82.  434.) 

Solubility  in  0.1  -N  Hg(NO«)2+Aq  is  about 
20  g.  per  liter.  (Morse,  Z.  phys.  Ch.  1902, 
41.  731.) 

Sol.  in  KBr  or  NaBr+Aq.  (Jaader, 
Dissert.  1902.) 

Solubility  in  10  cc.  Br2+Aq  at  25°. 
MillimolBrs         0.753        1.797         2.231 
"      Hg        01844      0.1947       02120 
,  (Herz-  and  Paul,  Z.  anorg,  1914,  85. 215.) 
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tfiit.  solution  in  liquid  SO2  contains  about 
1.5C;  HgBr2  at  159.4°.    t'XiggU,  Z.  anorg. 
1912,  76.  1X2.; 
Moderately  sol.   in   liquid   NH3      (Gore, 
Ani.Cli.J  1S9X,  20.  S29  J 
Sol.  in  AlBr3.    (Isbekow,  Z,  anorg.  1913, 
84.  27.  j 
1  ccm.  of  sat.  solution  in  abs.  alcohol  at 
ord.  temp,  contains  0.095S  g.  HgBr2;  at  bpt 
contains  0.1262  g.   (Hamper,  Ch  Z.  1887,  11. 
905.J 

Solubility  of  HgBra  in  alcohols  -f  Aq  at  t°. 

Solubility  of  H  gBr2  ia  ethyl  alcohol  -f  Aq  at  25°. 
P«g.  alcohol  in  100  g.  alcohol  +Aq. 
HgBrs^millimols.  HgBr2  in  10  cc.  of  the 
solution 

p 

HgBra 

Sp  gr 

0 
20.18 
40  69 
70.01 
100 

0  167 
0  187 
0.440 
1.829 
6  337 

1  0022 
0  9717 
0.9435 
0.9214 
0.9873 

(Hens  and  Anders.) 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25°. 
P  "*  %  propyl  alcohol  in  the  solvent. 
G~g.  HgBra  in  10  ccm.  of  the  solution. 
S=Sp.  gr,  of  the  sat.  solution. 

Alcohol 

t° 

G   HffBrspor 
100  p.  alcohol 

Methyl  alcohol 

0 
10 
19 
22 
39 
65 
97 

41  15 
49  5 
66  3 
60  9 
71.3 
90  S 
139.1 

p 

G 

S  25°/4° 

0 

11.11 
23.8 
65  2 

91.8 
93  75 
96.6 
100 

5  02 

4.728 
4  153 
2.530 
1  635 
1  586 
1  466 
1  873 

1.227 
1.1954 
1  1524 
1  0257 
0  9437 
0  9368 
0  9275 
0.9213 

Ethyl  alcohol 

0 
10 
19 
39 
65 
89 

25  2 
26  3 
29.7 
31  9 
44  5 
66.9 

(Herz  and  Kuhn,  2.  anorg.  1908,  60.  158.) 

Solubility  in  mixtures  of  ethyl  and  propyl 
alcohol  at  25°. 
P  —  %  propyl  alcohol  in  the  solvent. 
G«g.  HgBra  in  10  ccm.  of  the  solution, 
S*Sp.  gr.  of  the  sat.  solution. 

Propyl  alcohol 

0 
10 
19 
39 
65 
86  5 

14.6 
15.6 
15  5 
20.8 
31  3 
42.7 

P 

G 

S  25°/4° 

Isobutyl  alcohol 

0 
10 
23 

39 
65 

4.61 
5.63 
6.65 
9.58 
15.80 

0 
8  1 
17.85 
56.6 
88.6 
91  2 
95.2 
100 

2  28 
2.225 
2.106 
1.763 
1.476 
1.464 
1.406 
1.378 

0.9873 
09802 
0.9740 
09487 
0  9269 
0  9239 
09227 
0.9213 

(Tinaofeiew,  Dissert.  1894.) 

Much  more  sol.  than  Hgl2  in   alcohol. 
100  g.  of  solution  sat.  at  0°  contain  13.33- 
13.05  g.  Hgj&s;  16.53  g.  at  25°;  22.63  g,  at 
50°.    (Reinders,  Z.  phys.  Ch.  1900,  32.  522.) 

Solubility  of  EgBr*  in  methyl  alcohol  -f-Aq  at 
25°. 
P«g.  alcohol  in  100  g.  alcohol-f-Aq. 
HgBr2  =  millimols.  HgBra  in  10  cc.  of  the 
solution. 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  161.) 

Solubility  of  HgBr2  in  mixtures  of  methyl  and 
ethyl  alcohol  at  25°. 
P=*%  methvl  alcohol  in  the  mixtures. 
HgBra  ~g.  HgBr2  in  10  ccm.  of  the  solution. 
S25°  4°  =sp.  gr.  of  the  sat.  solution. 

P 

HgBra 

S  25°/4° 

0 
4.37 
10.4 
41.02 
80.69 
84.77 
91.25 
100 

228 
2.31 

2.54 
3.33 
457 
4  68 
4.86 
5.02 

0.9873 
0,9932 
1.009 
1,080 
1.185 
1.193 
1  211 
1  227 

P       HgBn  Sp.  ST.         P        HgBra     Sp  gr 

0      0.1671.0022    47.06   0.7000.9401 
10.600,2010.9857    64.00    1.90   09386 
30.7703580.9588    78.05  4.07  0.9744 
37.210.4220.9508100       13.96   12275 

(Herz  and  Anders,  Z.  anorg.  1907,  52,  165.) 

(Herz  and  Kuhn,  Z.  anorg.  1908,  58.  163.) 
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Cold  sat.  solution  in  anhydrous  ether  con- 
tains 0.00567  g.  in  1  cc.;  hot  solution  contains 
0.032  g.  (Eainpe,  Ch.  Z.  1887, 11. 905.) 

Solubility  in  organic  solvents  at  18°-20°. 

100  g.  chloroform  dissolve  0.126  g.  HgBr2 

100  g.  tetrachlormethane  dissolve  0.003  g. 
HgBr2. 

100  g.  bromoform  dissolve  0.679  g.  HgBr2. 

100  g.  ethyl  bromide  dissolve  2.310  g. 
HgBr2. 

100  g.  ethylene  dibromide  dissolve  2.340  g. 
HgBr2. 

(Sulc,  Z.  anorg.  1900,  25.  401.) 


Solubility  in  CS2  at  t°. 

Mols 
HgBra 
per  100 

s 

Mols 
HgBrs 
per  100 

S 

Mols 
HgBr2 
per  100 

S 

t° 

100  pts  sat  solution  contain 
pts  HgBr2 

4.9 
10. 

12.5 
14.9 
19.7 
23.4 

9° 
43.5 
57 
68 
89 
106 

25  4 

33.9 
39  5 
41  9 
43  9 
46  2 

115.5° 
117 
108 
113 
118 
121 

49  6 

54.9 
58  8 
64  0 

123 
124 
134 
133 

—10 
5 
0 
+  5 
10 
15 
20 
25 
30 

0.049 
0.068 
0  087 
0.105 
0.122 
0.140 
0.187 
0.232 
0.274 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,  1910,  372.) 
Solubility  of  HgBr2  in  quinoline. 

(Arctowski,  Z.  anorg.  1894,  6.  267.) 

100  g.  boiling  methyl  acetate  (bpt.  56.2- 
56.7°)  dissolves  24  g.  HgBr2.  (Schroeder  and 
Steiner,  J.pr.  1909,  (2)  79.  49.) 

1  g.  HgBr2  is  sol.  in  4.56  g.  methyl  acetate 
at  18°.  Sp.  gr.  18°/4°  of  sat,  solution  =  1.09. 
(Naumann,  B.  1909,  42.  3795.) 

100  g.  anhydrous  ethyl  acetate  or  sat. 
with  H20  at  18°  dissolve  130.5-135  g. 
HgBr2.  (Hamers,  Dissert.  1906.) 

Solubility  of  HgBr2  in  ethyl  acetate+Aq  at 
25°. 

P~g.  ethyl  acetate  in  100  g.  ethyl  acetate 
+Aq. 

H^Br2=millimols  HgBr2  in  10  cc.  of  the 
solution. 


p 

HgBr2 

Sp.gr 

0 
4.39 
96.76 
100 

0.167 
0.159 
7.42 
3.93 

1.0022 
1.0018 
1.1159 
1.0113 

(Herz  and  Anders,  Z.  anorg.  1907,  62. 172.) 

1  pt.  HgBr2  sol,  in  7.66  pts.  ethyl  acetate 
at  18°.  (Naumann,  B.  1910.  43.  315.) 

Easily  sol.  in  acetone,  (uppenheim,  B.  2. 
572.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
H.  1014.) 

Acetone  dissolves  much  more  HgBra 
than  HgI2.  100  g.  sat.  solution  at  25°  con- 
tain 34.58  g.  HgBr2.  (Reinders,  Z.  phys. 
Ch.  1900,  32.  514.) 


Solubility  in  diethyl  oxalate  is  much  greater 
than  that  of  HgI2  and  is  equal  to  12%  at 
100°.  (Reinders,  Z.  phys.  Ch.  1900,  32.  507.) 

Solubility  in  benzene =0.0194  mol.  per 
1.  at  25°.  (SherriU,  Z.  phys.  Ch.  1903,  43. 
735.) 

Sol.  in  allyl  mustard  oil.  (Mathews,  J. 
phys.  Chem.  1905,  9.  647.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Solubility  in  aniline. 
S=temp.  of  solidification. 


S=temp.  of  solidification. 
Mols.  HgBr2 

per  100         44      89        143       17.6 
S  88°      111°       127°       134° 

(Staronka,  Anz.  Wiss  Krakau,  1910.  372.) 

Mol.  weight  determined  in  ethyl  sulphide. 
(Werner,  Z.  anorg.  1897, 15.  30.) 
+4H20.    (Thomsen.) 

Mercuric  perbromide,  HgBr4. 

(Herz  and  Paul,  Z.  anorg.  1914,  86.  216.) 

Mercuric  hydrogen  bromide  (Bromomercuric 

acid),   HgBr2,   HBr=HHgBr3. 
Decomp.  by  H20.   (Neumann,  M.  10. 236.) 

Mercuric    nickel    bromide,    basic.    HgBr2. 
NiBr2,  6NiO-f20E20. 

(Mailhe,  A.  ch.  1902,  (7)  27.  369.) 

Mercuric  platinum  bromide. 
See  Bromoplatinate,  mercuric. 

Mercuric  potassium  bromide,  HgBrs,  KBr. 

Sol.  in  H2O,  but  decomp.  by  a  large  amount, 
with  separation  of  one  half  of  the  HgBr2.  (v. 
Bonsdorff,  Pogg.  19.  339.) 

2HgBr2,  KBr-f2H20.  Permanent.  Sol.  in 
H20  and  alcohol,  (v.  Bonsdorff.) 

Mercuric  sodium  bromide,  HgBr2,  NaBr. 
Deliquescent,    (v.  Bonsdorff.) 
(Varet,  C.  R.  1890,  111,  527.) 
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HcIirH,2XaHi  .      T    „, 

\Vrv  s<»l    m  JFiiO.     'Vieario,  J.   rnarm. 

1007,  '  i»;  26.  145  ) 
2HgBr2,  XaBr+3H80.    Sol.  in  HS0  and 

alcohol.    (  Berthemot  .; 

Mercuric  strontium  bromide,  HgBru,  SrBr2. 

Sol.  in  all  proportions  of  H20.  (L0\vig, 
Mag.  Pharm  33.  7  J  . 

2HgBr»,  Srl-Jrj.  Decomp.  by  H2O  into 
ra  and  HgBr2,  SrBr:. 


Mercuric  zinc  bromide. 
Deliquescent  in  moist  air.    (v.  Bonsdorff  ) 

Mercuric  zinc   bromide   cyanide   ammonia. 
S<c  Cyanide  zinc  bromide  ammonia,  mer- 
curic. 

Mercuric  bromide  ammonia,  HgBr2,  2NH3. 
Decoinp.  by  boiling  HaO.     Sol.  m  min. 
acids  and  acetic  acid.    fNaumann,  B.  1910, 
43.  31«.) 

Mercuric  bromide  cadmium  oxide, 

HgBr2,  CdO+H«0. 
(.Mailhe,  A.  ch.  1902,  (7)  27.  371.) 

Mercuric  bromide  cupric  oxide, 

HgBr2,  CuO-j-3U>0. 
iMailhe,  BuU.  Soc  1901,  (3)  26.  791.) 

Mercuric  bromide  hydrazine,  HgBr2,  N2H4. 
(Hofmann  and  Marburg,   A.   1899,   305. 
215,) 

Mercuric  bromide  potassium  chloride, 

HgBr2,  2KC1. 

Decomp.  by  H20.  (Harfch,  Z.  anorg 
1897,  14.  345.) 

Mercuric  bromide  zinc  oxide,  HgBr2,  ZnO+ 

8H20. 
(Mailhe,  C.  R.  1901,  132,  1274.) 

Mercuric  bromoiodide,  HgBrl. 

Sol.  in  alcohol  and  ether.  Can  be  recrystal- 
lised  from  ether  without  decomp.  (Oppen- 
heim,  B.2.571.) 

Mercurous  chloramide,  Hg2(NH2)CL 
Insol.  in  boiling  H2O  or  NH4OH+Aq. 

(Kane,  A.  ch.  (2)  72.  215.) 
Mixture  of  Hg  and  HgNHsCl.    (Barfoed, 

J.  pr.  (2),  39.  201.) 


Mercuric  chloramide,  Hg(NHa)Cl. 

Composition  is  ^fmercuriammonium  am- 
monium chloride,  HgaNCl,  NH4C1,  which 
sec. 

Mercuric  chloramide  oxymercuriammonium 
chloride,    4Hg(NH2)Cl,    (NHg2OH2)Cl. 


CoiTcct  composition  is  ^mercuriammomum 
ammonium  chlonde,  NHg2Cl,  NH4C1,  which 
see.    (Balestra,  Gazz.  ch.  it.  21.  (2)  294,) 
Hg(NHa)Cl,    (NHg>2OH2)Cl       (Mdlon) 
True  composition  is  rftmercuriaininonium 
mercuric   chloride,   2Hg2NCl,  HgCl2+H2O; 
or  r/zmercunammomum   hydrogen   chloride^ 
NHg2Cl,  HC1.    (Balestra.) 

Mercuric  chloramide  chloride,  Hg(NH2)Cl, 
HgCL. 

Properties  as  mercuric  chloramide.  De- 
comp. by  cold  HCl-f  Aq.  (jVIillon  ) 

True  composition  is  damercurianimomum 
hydrogen  chlonde,  NHg2Cl,  2HC1.  (Ba- 
lestra, Gazz.  ch.  it.  21.  (2)  294.) 

Mercuric    chloramide    chromate, 

2Hg(NH2)Cl,  HgCr04.   . 
Decomp.  by  hot  HS0,    Easily  sol.  in  HNOS 
or  HC1  +  Aq.    (  Jager  and  Kruss,  B.  22.  2048.) 

• 

Mercurous  chloride,  Hg2Cla. 

Almost  absolutely  insol.  in  cold,  but  gradu- 
ally si.  decomp.  by  boiling  H20. 

Calculated  from  electrical  conductivity  of 
Hg2Cl8+Aq,  1  1.  H20  dissolves  3.1  mg.  Hg2Cl2 
at  18°.  (Kohlrausch  and  Rose,  Z.  phys.  Ch. 
12.  241.) 

1  1.  H20  dissolves  2  mg.  Hg2Cl2  at  18°. 
(Kohlrausch,  Z.  phys.  Ch  1904,  50.  356.) 

1  1  H20  dissolves  1.4  mg.  at  0.5°;  21  mg.  at 
18°;  2.8  mg.  at  24.6°;  7  mg.  at  43°.  (Kohl- 
rausch,  Z.  phys.  Ch  1908,  64.  150.) 

When  finely  divided,  is  10%  more  sol.  than 
when  coarsely  crystalline.  (Sauer,  Z.  phys. 
Ch.  1904,  47.  184.) 

Solubility  in  H20  =0.8  X  KH  g.  mol.  (Ley, 
Z.  Elektrochem.  1904,  10.  301.) 

SI.  sol.  with  decomp.  in  boiling  H20  free 
from  air,  20  ccm.  H20  affording  0.002  g. 
HgCl2  after  boiling  1  hour  with  Hg2Cl2. 
(Miable,  A.  ch.  (3)  6.  176.)  Hg3(NO*)2+ 
Aq  containing  1  pt.  Hg2(N08)2  to  250,000 

§ts«  HaO  give  ppt.  of  Hg2Cl2  with  HCl-fAq. 
ol.  with  decomp.  in  cone.  HCl-f-Aq,  hot 
HNOs-pAq,  aqua  regia,  or  Cl2-f  Aq.    (Fre- 
senius.)    Insol.  in  cold  dil.  acids,  but  slowly 
sol.  on  heating. 

The  solubility  of  Hg2Cl2  in  HCl-fAq  in- 
creases  slowly  with  time,  and  finally  reaches  a 
point  where  it  increases  very  rapidly,  which  , 
takes  place  sooner  the  more  dil.  the  acid. 
Presence  of  Hg2(NO8)2+Aq  helps  the  solu- 
bility. (Why  not  oxidation  to  HgCl2?) 
(Varenne,  C.  E.  92.  1161.) 
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Solubility  of  Hg2Cl2  in  HCl+Aq  at  25°. 
Solid  phase =Hg2Cl2 +0.1  g.  Hg. 


G.  per  1. 

Sp  gr.  of 
solutions 

HC1 

HgjClt 

31  69 

0.034 

36.46 

0  048 

t 

95.43 

0.207 

l.*042 

158.4 

0.399 

1.069 

209.2 

0.548 

1.091 

267.3 

0.654 

1.114 

278.7 

0.675 

1.119 

317.3 

0.670 

1.132 

364.6 

0  673 

1.153 

(Richards  and  Archibald.  Z.  phys.  Ch.  1902. 
40.  385.) 

Cold  cone.  H2SO4  does  not  dissolve  or 
decomp.  Boiling  H2S04  dissolves  with  evo- 
lution of  S02.  (Vogel.) 

Solubility  of  Hg2Cl2  in  chlorides +Aq  at  25°. 
Solid  phase=Hg2Cl2+0.1  g.  Hg. 


Salt 

G.  per  liter 

Sp.  gr  of 
solutions  * 

NaCl 

HgsCh 

NaCl 

5.85 
58.50 
119. 
148.25 
222.3 
292.5 

0.0041 
0,041 
0.129 
0.194 
0.380 
0.643 

i!6io 

1.078 
1.093 
1.142 
1.188 

BaCla 

104.15 
156.22 
208.30 
312.54 

0.044 
0.088 
0.107 
0.231 

1.088 
1.134 
1.174 
1.263 

CaCl2 

39.96 
55  5 
111 
138.75 
195.36 
257,52 
324.67 
432.9 
499.5 

0.022 
0.033 
0.081 
0.118 
0.231 
0.322 
0.430 
0.518 
0.510 

l!o64 
1.105 
1.151 
1.205 
1.243 
1.315 
1.358 

(Richards  and  Archibald,  Z.  phys.  Ch.  1902, 
1  40.  385.) 

Sol.  in  cold  HCN+Aq  with  separation  of 


,  in  alkali  chlorides  -f-Aq.  NH4Cl-}-Aq 
dissolves  out  HgCl2  at  ord.  temp.,  much  more 
at  40-50°.  Dil.  NH4Cl+Aq  decomposes 
more  slowly  than  cone.  Access  of  air  hastens 
reaction.  (Miahle.) 

When  heated  several  hours  to  40-50°,  100 

NH4Cl+833  pts.    H20  form  0.75  pt. 

j  from  25  pts.  Hg2Cla;  100  pts.  NaCl-h 
pts.  H20  form  0.33  pt.  HgCl2  from  25 
pts.  Hg2Cl2;  100  pts.  KC1+833  pts.  H20  form 


0.25  pt.  HgCl2  from  25  pts.  HgCl2;  100  pts. 
BaCl2H-833  pts.  H2O  form  0.33  pt.  HgCl* 
from  25  pts.  Hg2Cl2.  (Miahle,  J.  Pharm.  26. 
108.) 

Other  chlorides  act  as  NH4C1,  only  less 
vigorously.  (Pettenkofer.) 

By  boiling  1  pt.  Hg2Cl2  10  times  with  a 
solution  of  1  pt.  NaCl  each  time,  the  Hg2Cl2  is 
finally  completely  decomp.  (Henne.) 

Boiling  BaCla+Aq  or  CaCl2+Aq  dissolve 
traces.  K2S04+Aq,  KNO84-Aq,  or 
KHCJSA+Aq  do  not  dissolve.  (Petten- 
kofer.) 

Sol.  in  (NH4>S04+Aq.  InsoL  in  NH4 
nitrate,  or  succinate+Aq.  (Wittstein.) 

Sol.  in  hot  Hg2(N03)2-f  Aq,  and  still  more 
in  hot  Hg(NOs)2-|-Aq;  on  cooling  it  crystal- 
lises out  completely.  25  g.  Hg2Cl2  dissolve  in 
1.5  1.  H20  containing  50  g.  Eg(NOs)2.  (De- 
bray,  C.  R.  70.  995.) 

Sol.  in  PtCl2-hAq. 

Decomp.  by  NH4OH4-Aq. 

Decomp.  by  KOH,  or  NaOH-fAq. 

Sol.  in  Na2S2O8+Aq.  (Faktor,  C.  C. 
1905,  I.  1524.) 

Very  si.  sol.  in  NH4  succinate.  (Witt- 
stein.) 

Insol.  in  SbCla.     (Klemensiewicz,  C.  C. 

1908,  II.  1850.) 

Very  sol.  in  liquid  NH3.  (Franklin,  Am. 
Ch.  J.  1898,  20,  829.) 

Insol.  in  alcohol  or  ether.  More  sol.  in 
H2O  containing  pepsin  and  an  acid  than  in 
H2O.  and  is  not  converted  thereby  into 
HgCl2.  (TorselHni,  Ann.  Chim.  Ch.  farm. 
(4)  4.  105.) 

Small  amts.  are  sol.  with  decomp.  in  al- 
cohol, ether  and  CHCls.  1  g.  CHC1*  dis- 
solves 0.0046  g.  Hg2Cl2.  (Maclagan,  Arch. 
Pharm.  1884,  222,  788.) 

Formic  acid  (95%)  dissolves  at  16.5°, 
0.02%;  at  18°,  0.0003%.  (Aschan,  Ch.  Z. 
1913,  37.  1117.) 

Insol.  in  methyl  acetate    (Naumann,  B. 

1909,  42.  3790);  ethyl  acetate.     (Hamers, 
Dissert.  1906;  Naumann,  B.  1904,^37.  3602.) 

Somewhat  sol.  in  hydroxylamine  hydro- 
chloride.  (Adams,  Am.  Ch.J.  1902, 28. 1216.) 

Insol.  in  benzonitrile.  (Naumann,  Bt  1914, 
47.  1370.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Solubility  in  organic  solvents  at  18-20°. 

100  g.  chloroform  dissolve  traces  of  HgCl. 

100  g.  bromoform  dissolve  0.055  g.  HgCl. 

100  g.  ethyl  bromide  dissolve  traces  of 
HgCl. 

100  g.  ethylene  dibromide  dissolve  traces  of 
HgCl.  (Sulc.  Z.  anorg.  1900,  25.  401.) 

Mercuric  chloride,  HgCl2. 
Permanent. 

Sol  in  18.5  pts  H«O  at  13.8°,  and  2-3  pts.  at  100°. 
(J.  Davy,  1822  )  Sol  m  3  pts.  boiling  H2O  (Wenzel.) 
Sol  in  18  23  pts  H3O  at  10°,  and  3  pts.  at  100°.  (M.  E. 
and  P.)  Sol,  m  18.46  pts.  at  18.75°.  (Abl.)  Sol.  in  16 
pts.  cold,  and  3  pts.  warm  HjO.  (Dumas.) 


40S 
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100  pts.  H2O  dissolve  pts.  HgCl2  at  t°. 


1=-    1    1>u 
1      \  H«CIj 

i 
<     t° 

f 

Pts 

lT,-fl 

ny;*.,  12 

P   - 

Pts 
HffCb 

0 

3.73 

40        0  <« 

!!     SO       24.30 

10 

0  .57 

50 

11  34 

i;   oo 

37  05 

20 

7.39 

GO 

13  SO 

100 

53  96 

30 

8.43 

70 

17.29 

(Poggiale,  A.  ch.  (3)8.468.) 
Solubility  of  HgCl2  in  H20. 


t° 

*\  llKCh 

t° 

<~,>  HfiCb 

+  1 

3  9 

80 

23  6 

4  5 

4  S 

87 

28.2 

4.5 

4.8 

100 

39  3 

7  5 

5.1 

121 

59.7 

13,8 

5.2 

127 

69.7 

25.1 

7  1 

140 

77,0 

29.5 

7.6 

150 

78.4 

38  0 

9  9 

159 

80.2 

49 

11.3 

160 

81.7 

61 

15.1 

165 

81.8 

Sp.  gr.  of  HgCI2+Aq  at  15' 


To  H«Clj 

Sp  gr 

%  HgCU 

Sp   gr 

8 
9 
10 

1.071 
1  0815 
1  095 

11 

12 
13 

1  1035 
1  115 
1  127 

27.  306.) 


Sp.  gr.  ofHgCla+Aq. 


HgCls 

Sp  gr 

atO° 

at  10° 

at  20° 

at  30s 

1.03566 
1.02577 
1.01585 
1  00575 

4  72 
3.57 
2.43 
1  22 

1.04070 
1.03050 
1.02035 
1  01008 

1  04033 
1.03022 
1.02018 
1.00990 

1  03856 
1.02885 
1.01856 
1.00835 

(fitard,  A.  ch.  1894,  (7)  2,  557.) 


(Schroder,  B.  19.  161  R.) 

Sp.  gr.  of  Hgds+Aq  at  room  temp,  con- 
taining: 

0.226  3.55%  HgCl2. 

L0233  1  0328 

(Wagner,  W.  Ann.  1883,  18.  266.) 


71.17  g.  HgCl2  are  sol.  in  1  1.  H20  at  25°. 
(Morse,  Z.  phys.  Ch.  1902,  41.  726  ) 

Solubility  at  25°  =0267  mol.  mil.  H20. 
(Jander,  Z.  Elektrochem,  1903,  8.  688.) 

Solubility  in  H20  at  25°  ==0.263  mol.  liter 
(Sherrffl,  2.  phys.  Ch,  1903,  43.  735.) 

Sat.  HgCl2+Aq  at  25°  contains  6.9% 
HgCl2,  (IToote,  Am.  Ch.  J.  1906,  35.  238.) 

HgCl?-f-Aq  contains  3.95  g.  HgCl2  in  100  g. 
of  solution  at  0°;  7.67  g.  at  30°.  (Schreine- 
makers,  Ch,  Weekbl.  1910,  7.  202.) 

HgCl2-i-Aq  sat.  at  (?)  contains  6.8% 
EgCl2.  (Abe,  J.  Tok.  Chem.  Soc  1912,  33. 
1087.) 

HgCl*4-Aq  sat.  at  35°  contains  8.51% 
HgClj.  (Schrememakers  and  Thonus,  Ver. 
K.  Akad.  Wet.  Amsterdam,  1912,  21.  333.) 

1  1.  aqueous  solution  sat.  at  25°  contains 
0,265  mol,  HgCl2.  (Here  and  Paul,  Z.  anorg. 
1913,  82.  431.) 

HaO  dissolves  7.39%  at  20°.  (Aschan, 
Ch.  Z.  1913,  37.  1117.) 


Sp.  gr.  of  HgCl2+Aq  at  25°. 


Concentration  of  HgCIs+Aq 

Sp  gr 

Va-normal 

>/8-        " 

1.0275 
1  0138 

HgCU 


sat.  at  8°  has  1041  sp   gr.     (Anthon, 


Sp.  gr.  of  HgCl2+Aq  at  20°. 


%  HgClj 

Sp  gr 

%  HgCl2 

Sp.gr. 

1 
2 
3 

1.0072 
1.0148 
1.0236 

4 
5 

1.0323 
1.0411 

(Schroder,  calculated  by  Gerlach,  Z.  anal 
27.  306.) 


(Wagner,  Z.  phys.  Ch.  1890,  6.  39.) 

Sp.  gr.,  at  16°/4°  of  HgCl2+Aq  containing 
4.5256%  HgCl2=:  1.03806. 
,  Sp.  gr.  at  16°/4°  of  HgCl2+Aq  containing 
4.2224%   HgCl2  =  1.03491.      (Schonrock,   Z. 
phys.  Ch.  1893,  11.  768.) 

HgCl2+Aq  containing  6.04%  HgCl2  has 
sp.gr.  20° /20°  =  1.0523. 

EgCl2-hAq  containing  6.08%  HgCl2  has 
sp.gr.  20°/20°  =  1.0526. 

(Le  Blanc  and  Rohland,  Z.  phys.  ch.  1896, 
19.  282.) 

Sat.  HgCIa+Aq  boils  at  101  1°.    (Griffiths  ) 

B.-pt.  of  HgCl2-f  Aq 


%  HgCh 

B.-pt 

%HgCl8 

B.-pt. 

4.8 
9  0 

100.10° 
100.16 

11.04 
15  2 

100.20° 
100.275 

(Skinner,  Chem.  Soc,  61.  340.) 

Solubility  in  HCI-f-Aq  is  greater  than  in  HaO. 
(Dumas) 

Sol  mOSpt  HCl+Aqof  1  158  sp  gr.  at  23.3°,  form- 
ing a  solution  of  2.412  sp.  gr  (Davy,  1822.) 
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Solubility  of  HgCl2  in  HCl+Aq. 

Solubility  of  HgCl2  in  NH4Cl+Aq 
at  30°.  —  Continued. 

Pts  HCl 
in  100  pts 
H20 

Pts  HgCU 
dissolved 
by  100  pts 
liquid 

Pts  HCl 
in  100  pts 
H20 

Pts   HgCU 
dissolved 
by  100  pts 
liquid 

Composition  of  liquid 
phu^e 

Solid  pha«e 

0  0 

5  6 
10.1 
13.8 

6  8 
46  8 
73  7 

87  8 

21  6 
31.0 
50.0 
68  0, 

127.4 
141  9 
148  0 
154  0 

HgCIs 

X&3I 

*N  tliU1 

%  H/) 

55  55 
55  85 
56  71 
57  04 
56  98 
56.83 
56.26 
56.43 
56.70 
57  05 
58.55 
58.65 
51.83 
46  00 
39.02 
35  60 
35.10 
32.90 
29  65 
40.12 
21  00 
7  67 

15  94 
15  35 
14.22 
14.10 
14  14 
13.90 
13.04 
11.88 
11.05 
9.92 
9.23 
9.20 
8  76 
7  52 
6  28 
5.26 
5.18 
5.06 
3  62 
5  13 
2.29 
0 

28  51 
28.80 
29  07 
28  86 
28.88 
29.27 
30  70 
31  69 
32  23 
33  02 
32  22 
32.15 
39.41 
46  48 
54.70 
59  14 
59.72 
62  04 
66.73 
54.75 
76  71 
92.33 

HgCU,  NHtCl,  H.O 

HgCU,  NH4C1,  H-O-r 
3HgCb,  2NHiCl,  HjO 
SHgCU,  2NHjCl,  HaO 

f  SHgCU,  2NH4C1  H.O4- 
\     OHgCla,  2NH4Cl 
QHgCla,  2NH4C1 

QHgCU,  2NH4Cl-fHgCU 
HgCU 

(Ditte,  A.  ch 

Solubility  in  HCl+Aq 

HgCl2  (in  mgs.)  in 
=moL3.  HCl   ditl 
present. 

(5)  22.  551.) 

at  0  .       f)  —  —  J^mols 

10  com.  solution;  HCl 
&o;    H20=grms.    H2O 

HgCU 
2 

HCl 

Sp  gr 

H2O 

9.7 
19.8 
35.5 
55.6 
68  9 
72.37 
85.5 
88.65 
95  675 

4  3 
9  9 
17.8 
26  9 
32  25 
34  25 
41  5 
48  1 
70  875 

1    117 

1.238 
1.427 
1  665 
1  811 
1  874 
2  023 
2  066 
2.198 

9.704 
9.340 
9  816 
8  135 
7  714 
7.679 
7.131 
6.893 
6  431 

(Engel,  A.  ch.  (6)  17,  362.) 

Not  decomp.  by  H3SO4  or  HNO3+Aq. 

Sol.  in  630  pts.  H2SO*,  and  in  more  than  500  pts  hot 
HNOa+Aq  of  1  41  sp.  gr  without  decomp.  (J  Davy ) 

Sol.  in  H2S04,  HN03,  HI03,  or  H2Cr04 
without  decomp.  (Millon,  A.  ch.  (3)  18.  373.) 

Very  si.  sol.  in  HN08,  but  not  decomp. 
thereby.  (Wurtz.) 

Solubility  of  HgCU  in  NH4Cl+Aq  at  30°. 


Composition  of  liquid 
phase 

Solid  phase 

Hg%!2 

NHTCI 

%H80 

0 

29.5 

70.5 

NH4C1 

15.68 

27.56 

56.76 

** 

22  80 

26  91 

50  29 

41 

31  96 

26.16 

41.88 

** 

42.45 

25.05 

32  50 

** 

50.05 

24  79 

25.16 

f  NH4Cl+HgCl2,  2NH4C1, 
\         H2O 

50.60 

24.31 

25.09 

HgCU,  2NH*C1,  HsO 

53  08 

22.77 

24.15 

" 

55.97 

21.42 

22.61 

« 

58  91 

20.06 

21.03 

HgCh,  2NH4C1,  HaO  + 

58.89 

19,98 

21.13 

HgCU,  NH4C1,  H*O 

56.83 

18  86 

24.61 

HgCU,  NH*C1,  HaO 

56.38 

18.50 

25.12 

«* 

55.83 

17.70 

26.47 

«• 

55.70 

17.13 

27  17 

" 

55.58 

16  82 

27.60 

41 

(Meerburg,  Z.  anorg.  1908,  59. 139.) 

1  pt.  sat.  NaCl+Aq  dissolves  1.29  pts. 
HgCl2  at  14°.  (Voit,  A.  104.  354.) 

Sat.  NaCl  +Aq  (20  grains  HaO  +7  grains  NaCl)  dis-* 
solves  32  grains  HgCU  at  15  5°,  and  3  grains  more  on 
warming.  Sp  gr.  of  solution  =2  14  (Davy,  1822.) 

Sat  KCl+Aq  (21  grains  H20+7  grains  KC1)  dis- 
solves S  grains  HgCU  on  being  gently  heated.  (Davy.) 

Sat  BaCU+Aq  (20  grains  HaO-f-8  7  grains  BaCIj-h 
2H2O)  dissolves  16  grains  HgCU  at  15  5°,  and  4  grains 
more  on  heating.  Sp  gr.  of  solution «« 1.9  (Davy.) 

MgCl2+Aq  (31  grams  HCI+Aq  of  158  sp  gr. 
neutralised  -with  MgO)  dissolves  40  grains  HgCU,  and 
25  grains  more  on  gently  heating.  Sp  gr.  of  solution  = 
2  83  (Davy ) 

Sol  in  sat  KCi,  NaCl+Aq,  and  in  MnCU,  ZnCU, 
CoCU,  FeCla,  NiCh,  and  CuCl2+Aq.  (r.  Bonsdorff, 
Pogg  17.  123.) 

The  solubility  in  H20  IB  greatly  increased 
by  the  addition  of  cupric  chloride.  8.5% 
HgCl2  is  sol.  in  pure  H20  and  52.8%  HgCl2 
is  sol.  in  18.06%  CuCl2+Aq.  (Schreine- 
makers,  C.  C.  1913, 1.  1858.) 
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Solubility  of  HgCl2-fKClut25r6 


Coiupo-ition 

Composition  of 
uiidissol\«»U  nMfldo 

Solid  phase 

Kh'aik 

Kb 

nibi. 

HsO 

20   |O  (       0       ,    100 

0 

r  " 

KC1 

20  24    15  i»4 

3  03 

KC1+2KC1, 

HgCb,  H20 

20  23 

15  02  ' 

20  15 

" 

2(j  33 

15  (12  | 

52  01 

** 

2(i  33 

14  r)2 

01  04 

*' 

23  7i 

IS  «U     34  til 

01  Mi 

3  73 

2KCI,  HgCb, 

! 

H2O 

L»2  3>» 

21  39  t  34  77 

02  02 

3  21 

** 

21  3(* 
20  32 

23  hS  i 
27  »52 

34  05 

(Jl  84 
G5.24 

3  35 

2KC1,  HgCh, 

HaO+KCl, 
HgCla,  H20 

20  20 

27  3S 

73  98 

" 

17  85 

25  31 

21  S9 

75  10 

3  01 

KC1,  HgCIs, 

H2O 

9  20 

IS  95 

21  02 

73  36 

5  02 

" 

7  SO 

19  50 

20  70 

73  OG 

G  18 

** 

0  Hi 

22  HI 

20  75 

74  54 

4  71 

" 

ft  Ofi 

24  32 

20  54 

73  09 

5  47 

" 

ti  52 

25  13 

76  40 

KC1,  HgCb, 
HaO+KCI. 

0  64 

25  lt> 

80  60 

K      3*4         2 

(}  27 

25  11 

12  09 

83  20 

4  71 

KC1,  2HgCl2, 

3  77 

2i  73 

11  $7 

83  18 

4  95 

2      « 

4  OS 

24  75 

84  46 

KCI,  SHgCla, 
2H20-}-HgCl2 

4  GO 

25  17 

93  58 

" 

4  69 

24  82 

98  50 

" 

0 

6  90 

0 

100 

6 

HgCU 

(Foote  and  Levy,  Am.  Ch.  J.  1906,  35.  239.) 
Solubility  of  HgCl2+KCl  at  20°. 


G.  per  100  R.  HaO 

Solid  phase 

KCI 

HgCl* 

0 

7.39 

HgCl, 

1.12 

11.03 

te 

2.39 

15.72 

a 

4.05 

22.17 

" 

4.84 
5.60 

25.16 
25.13 

HgCl2+2HgCk  KCI 
2HgCl2,  KCI 

6.71 

25.66 

** 

7.39 

26.41 

2HgCl»,  KC1+H^C12,  KCI 

7.46 

24.70 

HgCUt  KCl 

8.95 

19.93 

ti 

15 

22  87 

tt 

17.57 

26.12 

tt 

20.35 

29 

n 

26.31 

34.83 

a 

30  32 

39.10 

(t 

34.12 

42  82 

HgCl*,KCl+HgCI2,  2KC1 

34.18 

39.34 

kgCk  2KC1 

34.34 

35.16 

0     h 

34  54 

30.63 

tt 

37.72 

24  30 

tt 

41.13 
39.66 

19.33 
15.76 

HgGU,  2KCH-KC1 
KCI 

37.87 

10  28 

tc 

35.32 

2.1 

(t 

(TichomirofF,  J.  rues.  Phys.  Chem.  Soc.  1907 
39.  731.) 


Solubility  of  HgCl2+RbCl  in  H2O.  Solu- 
bility data  are  given  showing  double  salts 
formed  at  25°.  (Foote  and  Levy,  1.  c.) 

Solubility  in  NaCl+Aq.  100  pts.  NaCl+Aq 
containing  given  %  NaCl  dissolve  g. 
HgCl2. 


%  NaCl 

K  HgCl2 
at  15° 

g.  HgCIa 
at  65° 

g  HgCl2 
at  100° 

26 

128 

152 

208 

25 

120 

142 

196 

10 

58 

68 

110 

5 

*  30 

36 

64 

1 

14 

18 

48 

0  5 

10 

13 

44 

(Homeyer  and  Ritsert,  Pharm.  Ztg.  33.  738.) 
Solubility  of  HgCl2-hNaCl  at  25%. 


Composition 
of  solution 


NaCl     HgCh 


26  5 
18  66 

18  71 
18  64 
18  87 
14  97 

14  03 

13  25 

13  17 

12  97 

13  14 
13  15 


0 
51  35 

51  32 
51  42 
51  26 

57  74 

59  69 
62  16 
62  59 
62  50 

62  48 
62  55 


Composition  of 
undissolved  residue 


N?C1 


100 


16  38 

16  36 
16  16 
15  96 


Hgfeb    EW) 


0 
16  39 

21  98 
65  45 
71  25 

74  18 

74  21 

74  70 

74  76 

78  20 

88  64 
90  83 


9  44 

9  43 
9  14 
9  28 


Solid  phase 


NaCl 

NaCI+NaCl, 
EgCla,  2HaO 


NaCl,  HgCls, 
2H2O 


NaCl,  HgCia, 
2H*0+HgCl2 


(Foote  and  Levy,  Am.  Ch.  J.  1906,  36.  239.) 

105.0  g.  HgCl2  are  sol.  in  1  1.  of  0.1-N 
Hg(NO3)2H-Aq  at  25°.  (Morse,  Z.  phys.  Ch. 
1902,  4  .  726.X 

Solubility  in  MCl-f  Aq  at  25°. 


Salt 

In  10  com.  of  the  solution 

Millimols  H'gCla 

Millimols  salt 

LiCl 

2.65 
3.51 
6,66 
10.21 
16.78 
22.14 
28.96 
30.62' 

0 
4.14 
8.35 
12.71 
17.38 
22.65 
30.91 
35.27 

NaCl 

2.65 
3.72 
5  08 
7.48 
11.92 
20.22 
27.54 
34.34 

0 
2.12 
4.16 
6.71 
11.53 
19.41 
27.83 
31.62 
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Solubility  in  MCl+Aq  at  25°.  --Continued. 

16.2  mols.  methyl,  12.4  mols,  ethyl,  and  18 
mols    propyl  alcohol  at  20°;  ia  6.8  mols. 
methyl,    10.6   mols.   ethyl,   and    14.6   mols. 
propyl  alcohol  at  38.2°.    (Timofejew,  C.  R, 
112.  1224.) 
100  pis.  absolute  methyl  alcohol  dissolve 
66.9  pts.  HgCl2  at  25°;  100  pts.  absolute  ethyl 
alcohol  dissolve  49.5  pts.  HgCl2  at  25°.    (de 
Bruyn,  Z.  phys  Ch.  10.  783.) 

At  15°,  1  pt.  by  weight  is  sol.  in:  — 
13.53  pts,  H20. 
1.5      "  methyl  alcohol  of  sp.  gr.  0.7990 
2.5      "  ethyl          "      "    "    "  0.8100 
6.3      "  propyl        "      "    "    "  0.8160 
(Rohland,  Z.  anorg.  1899,  18.  328.) 

100  g.  EgCl2-f  CH8OH  contain  1.2  g.  HgCl2 
at  the  critical  temp.    (Centnerszwer,  Z.  phys. 
Ch.  1910,  72.  437.) 

Solubility  of  HgCl2  in  methyl  alcohol+Aq 
at  25°. 
P=g.  alcohol  in  100  g.  alcohol  +Aq. 
HgCl2=millimols  HgCl2  in  10  cc.  of  the 
solution. 

Salt 

In  10  ccm.  of  the  solution 

Millunols  HgCh 

Milhmols  salt 

KC1 

2  65 
3.55 
3  81 
8  36 

0 
1  74 
2  21 
6,83 

MgCl2 

2  65 
3.74 
7  19 
11  31 
18.64 
25  69 
32  06 

0 
,  1  68 
4  15 
5.70 
9.97 
13.20 
17.28 

CaCl2 

2  65 
3  64 
7.66 
11  08 
18  11 
26  45 
33  04 

0 

1  90 
4  02 
6  56 
9.64 
14.29 
17.23 

SrCl2 

2  65 
3  15 
5  63 

8  29 
13.42 
17  76 
22.93 

0 

1.64 
3  11 
5.19 
724 
10.46 
13  86 

p 

HeCla 

Sp.  gr 

0 
10  60 
30.77 
37.21 
47.06 
64  00 
78.05 
100 

2  67 
2.92 
4  18 
4  96 
7  27 
14  19 
21.11 
17  95 

1  0565 
1.0441 
1  0420 
1  0507 
1.0809 
1  2015 
1  3314 
1.2160 

BaCl2 

2,65 
6  97 
11.67 
16.20 
26  45 
53.48 

0 
3.85 
5  72 
7  76 
13.36 
30.30 

/"RTWtvr  orirl    Art/^ATC    *7     Q-nrwa-     1QYV7    KO     1A*J  "\ 

Solubility  in  H20  is  increased  by  presence 
of  I2.  (Herz  and  Paul,  Z.  anorg.  1914,  86. 
214.) 

Solubility  in  H20  is  increased  by  presence 
of  hydroxylamine  hydrochloride.  (Adams, 
Am.  Ch.  J.  1902,  28.  213.) 

Moderately  sol.  in  liquid  NH8.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Insol.  in  liquid  CO2.  (Btichner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Abundantly  sol.  in  H2PtCU+Aq.  (Nilson, 
B.  1876,  9.  1146.) 

Sol  in  2.5  pts.  cold  alcohol  (Richter) ;  3  pts.  (Karl) ; 
2.5  pts.  alcohol  of  0.833  sp.  gr  at  ordinary  temp  , 
and  1.167  pts.  on  boiling  (Berzelius) ;  2  pts.  alcohol  of 
0.816  sp.  gr.  at  155  (sp.  gr.  of  solution « 1.08)  (J. 
Davy,  Phil.  Trans.  1822.  358). 

At  10°,  sol.  in  2.57  pts.  alcohol  of  39°  (Carfoer),  in 
2  9  pts.  alcohol  of  38° ,  in  3  6  pts.  alcohol  of  35°;  in  4  2 
pts.  alcohol  of  30°;  m  9.3  pts.  alcohol  of  22°,  in  14.6  pts. 
alcohol  of  14°.  (N  E.  Henry ) 

Sol.  in  25  mols.  methyl,  13.1  mols.  ethyl, 
and  20.3  mols.  propyl  alcohol  at  8.5°;  in 


100  cc.  90%  ethyl  alcohol  dissolve  27.5"  g. 
HgCl2  at  15.5°.  Sp.  gr.  15°  of  sat.  solution » 
1.065.  (Greenish  and  Smith,  Pharm.  J.  1903, 
71.  881.) 

100  g.  99.2%  ethyl  alcohol  dissolve  33.4  g. 
HgCl2at25°.  (Osaka.) 


Solubility  of  HgCl2  in  ethyl  alcohol+Aq  at 
25°. 

P=g.  alcohol  in  100  g.  alcohol +Aq. 

HgCl2-miUimo3s  HgCl2  in  10  cc.  of  the 
solution. 


P 

HgClg 

Sp.gr. 

0 
20  18 
40  69 
70  01 
100 

2.67 
2  49 
3  94 
8.70 
13.61 

1.0565 
1.0214 
1.0180 
1  0516 
1.1067 

(Herz  and  Anders,  Z.  anorg.  1907,  62.  170.) 
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Solubility 

of  HgCl2  in  ethyl  alcohol-f  Aq 
at  25°. 

Solubility  in 

mixtures  of  propyl  and  ethyl 
alcohol  at  25°. 

p  =  c 

vi  nronvl  alcohol  in 

the  solvent 

^  OallaOH 

<;;  HKC-IJ  ' 

'1  C2H,OII 

cr  HKCI' 

|o  11 

i  10 

ccm. 

of 

the  solution. 

«?-{f 

-if  f 

^ir»   or 

t+        Of\] 

7lf 

ir»r» 

0 

6  80 

45  84 

15  36 

S  2o°/4° 

5.08 

6  65    j 

49.86 

18.18 

p 

G 

14.49 
21 
26.25 
31  53 
36  85 
41  36 

6  41 
6  55 
7  31 
8.51 
10.32 
1°  69 

53.61 
57  26 
60  55 
63  95 
67  39 

21  40 
24  51 
27  67 
29  86 
32  40 

0 

8 
17 
56 

88 

1 

85 
6 
6 

3  686 
3  667 
3  406 
2  711 
2  166 

1  1070 
1  0988 
1  0857 
1  0272 
0  9854 

91 

2 

2.160 

0  9824 

95 

2 

2  087 

0  9772 

(Abe,  J.  Tok.  Chem, 

Soc.  1912,  2 

J3.  1087  ) 

100 

2  003 

0.9720 

(Herz  and  Kuhn,  Z.  anorg. 

1908,  60.  160.) 

Solubility  in  alcohol  is  increased  by  presence 
of  hvdroxylamine  hvdrochloride.      (Adams, 
Am.  Ch.  J.  1902.  28.  213.) 

Sp. 

gr  of  HgCl2  -{-alcohol. 

%  HgCla 

Sp  gr  25°/20° 

0 

0  7948 

5  44 

0  8346 

6  52 

n  *u2i 

Solubility  of 

HeCla  in  a  mixture 

of  methyl 

and  ethyl  alcohol  at  25° 

(Le  Blanc  and  Rohland,  Z. 

phys.  Ch.  1896, 

P  =  ^  methyl  Jiloohnl  in  the  "mixture. 

19.  283., 

) 

HgCl2=g  HgClein 

S  —  at-v      frit     r\t   -tV\fi  nn  ^ 

10  ccm.  of  the  solution. 

Sp 

.  gr  of 

alcoholic  solution  of  HgCl2. 

—  sp.  gr.  oi  tne  sat 

.  solution. 

Sp  gr 

P 

H«Cb 

S  2o°/4° 

Hgbls 

atO° 

at  10° 

at  20° 

at  30° 

0 

3  686 

1  107 

0  00 

0  83135 

0  82286 

0 

81435 

0  80594 

4  37 

3  943 

1  130 

1  22 

0  8397 

0  8312 

0 

8228 

0  8141 

10  4 
41  02 
80  69 
84  77 
91  25 
100 

4  261 
5  837 
6.167 
5  782 
5  385 
4.862 

1  157 
1.294 
1.321 
1  288 
1  254 
1  216 

2  38 
4  42 
8  56 
12  43 
15  91 
19  32 

0  8484 
0  8635 
0  8966 
0  9306 
0  9629 
0  9951 

0  8399 
0  8549 
0  8877 
0  9213 
0  9523 
0  9852 

0 
0 
0 
0 
0 
0 

8314 
8463 
8789 
9119 
9425 
9753 

0  8227 
0  8375 
0.8689 
0  9024 
0  9329 
0  9652 

(Herz  and  TCuhn.  7.  a.nnro-   1QOS   Kft    Ifill 

22  46 

1  0285 

1.0184 

1 

0083 

0.9982 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25°. 

P=  %  Pr°Pyl  alcohol  in  the  solvent'. 
G=g.  HgCI2  in  10  ccm.  of  the  solution. 
S=Sp.  gr.  of  the  sat.  solution. 


p 

G 

S  25°/4° 

0 

11  11 

23.8 
65  2 
91  8 
93.75 
96.6 
100 

4  862 
5  034 
5  714 
4.228 
2.509 
2.323 
2  152 
2  003 

1  2160 
1  2278 
1.2848 
1.1568 
1.0090 
1.0029 
0  9851 
0.9720 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  157.) 

(Schroder,  B.  19.  161  R  ) 

Sp.  gr.  at  16°/4°  of  HgCl2+ethyl  alcohol 
containing  23.5489%  HgCl2= 0.99885,  con- 
taining 11.8801%  =0.88572  (Schonrock,  Z. 
phys.  Ch.  1893, 11.  768.) 

Sp.  gr.  at  16°/4°  of  HgCl2+amyl  alcohol 
containing    10.9948%    HgCl2= 0.89550. 
(Schonrock,  Z.  phys.  Ch.  1893, 11.  769 ) 

Sol.  in  4  pts.  ether  (Karls);  in  4.1  pts. 
(Henry);  in  2.86  pts.  ether  of  0.745  sp.  gr. 
(sp.  gr.  of  solution  =  1.08);  the  solyent  power 
is  not  increased  by  elevating  the  temp.,  and 
b.-pt.  of  ether  is  not  raised.  (J.  Davy.) 

Ether  extracts  HgCla  from  HgCl2+Aq. 
(Orfila);  very  slightly  if  HgCl2+Aq  is  d3. 
(Lassaigne.) 

Very  si.  sol.  in  pure  ether.    (Polis,  B.  20. 

6.35  pts.  are  sol.  in  100  pts.  ether  at  0°. 
6.44    "    "    "    "  100    "      "      "  18 
6.38    "    "    "    "  100    "      «      "  35.5. 
(Laszczynski,  B.  1894,  27.  2286.) 
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Sol.  in  7J4-8  pts.  ether.  (Madsen,  Ch.  Z 
Repert.  1897,  21.  169.) 

Solubility  in  100  cc.  ether  at  17°  ==4.1-4.12 
g.  (Stromhohn,  J.  pr.  1902,  (2),  66.  450.) 

The  solubility  of  HgCl2  in  H20  is  only  si. 
affected  by  the  presence  of  ether.  An  aqueous 
solution  sat.  with  ether  and  HgCl2  contains 
about  10%  less  HgCl2  than  a  pure  sat. 
aqueous  solution.  Partition  coefficient  for 

ether 
HgCla-g^Q  =4.9  at  0°;  3.02  at  14.6°;  2.80  at 

16.8°.     (Stromholm,  Z.  phys.  Ch.  1903,  44. 
70.) 


126.80  pts.  HgCl2  are  sol.  in  100  pts.  acetone 
at  18°.  (Lasczynski,  B.  1894,  27.  2287.) 

1  g.  HgCl2  is  sol.  in  0.70  g.  acetone  at  18°. 
Sg.  gr.  of  sat.  solution  18°/4°  =  1.956.) 
(Naumann,  B.  1904,  37.  4334.) 

Sat.  solution  in  acetone  contains  57.74  g. 
HgCl2  in  100  g.  solution  at  25°.  (Foote  and 
Haigh,  J.  Am.  Chem.  Soc.  1911,  33.  461.) 

Sp  gr.  at  26.7°/4°  of  HgCl>+ acetone  con- 
taining 36.25%  HgClo  =  1.1585.  (Schonrock, 
Z.  phys.  Ch.  1893,  11.  769. 


Sp.  gr.  of  HgC^+acetone. 


Solubility  of  HgCl2  in  ether+Aq  at  25°. 

%  H«CI2 

Sp   gr  20°/20° 

%  Ether 

%H20 

%  HgCh 

0 
10.94 
21  05 

0.8003 
0  8847 
0  9799 

87  86 
1  2 
5  2 
5.4 
5  4 

5  22 
93  6 
90  5 
91  8 
93  1 

6  92 
5  2 
4  3 
2  8 

1.5 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  283.) 

(Abe,  J.  Tok.  Chem.  Soc.  1912,  33.  1087.) 


Solubility  of  HgCla  in  ether + ethyl  alcohol 
at  25° 


g.  methyl  acetate  dissolve  46  g. 
(56.5°).    (Schroeder  and  Steiner,  J.  pr. 


100  g.  methyl  acetate  dissolve  46  g.  at 
bp 
1909,  (2)  79.  49.) 

1  g.  HgCl2  is  sol.  in  2.35  g.  methyl  acetate 
at  18°.    Sp.  gr.  18°/4°  of  the  sat.  solution  - 


%  Alcohol 

%  HgCla 

%  Alcohol 

%  HgClo 

Solubility  in  ethyl  acetate. 

67  57 
58.59 
51  02 
44  79 
38.69 
32.84 

32  43 
32  50 
37  39 
37.96 

38.24 
37.75 

27  16 
22.48 
15  20 
8.97 
0 

36  29 
34  08 
28  55 
20.67 
5  49 

Pts  sol  in  100  pts.  ethyl  acetate. 

Pts  HgCla 

t° 

28  92 
29.03 
30  71 
31.87 
32.77 
35  98 

0 
13 
35 
48 
60 
83 

(Abe.) 

4  pts.  ether  dissolve  1  pt.  HgCl2,  but  4 
pts.  ether  +1  33  pts.  camphor  dissolve  1.33 

pts.  HgCl2J  4  pts.  ether +4  pts.  camphor  dis- 
solve 2  pts.  HgCl2;  4  pts.  ether +8  pts.  cam- 
phor dissolve  4  pts.  HgCl2;  4  pts  ether +16 
pts.  camphor  dissolve  8  pts.  HgCl2.  (Karls, 
Pogg,  10.  608.) 

3  pts.  alcohol  dissolve  1  pt.  HgCl2,  but  3 
pts.  alcohol +1  pt.  camphor  dissolve  2  pts. 
HgCl2;  3  pts.  ateohol-f-3  pts.  camphor  dis- 
solve 3  pts.  HgCl2;  3  pts.  alcohol+6  pts. 
camphor  dissolve  6  pts.  HgCla.  (Karls,  I.  c.) 

Solution  can  be  obtained  containing  25  pts. 
camphor,  16  pts.  HgClo,  and  only  4  pts. 
alcohol.  Sp.  gr.  of  solution =1.326.  (Simon, 
Pogg.  37.  553.) 

100  pts.  acetone  dissolve  60  pts.  HgGU  at 
25°.  (Krug  and  M'Elroy,  J.  Anal.  AppL  Ch. 
184.) 

98.35  pts.  HgCl2  are  sol.  in  100  pts.  acetone 
atO°. 

1 10.95  pts.  HgCl2  are  sol.  in  100  pts.  acetone 
at  10°. 


(Laszczynski,  B.  1894,  27.  2286.) 

Solubility  in   ethyl  acetate  =  1  : 3.466  at 
18°.    (Alexander,  Dissert.  1899.) 

Solubility  of  HgCl2  in  ethyl  acetate. 


Temp. 

0° 

13° 

30° 

40.5° 

50.2° 

Mol.  HgCl2  in  100 
mols.  CjEsOjj 

15.4 

15.9 

16.0 

16.1 

16.3 

(Linebarger,  Am.  Ch.  J.  1894,  16.  214.) 


1  g.  HgCl2  is  sol.  in  3.5  g.  ethyl  acetate  at 
18°.  Sp.  gr.  of  sat.  solution  18°/4° =1.110. 
(Naumann,  B.  1904,  37.  3602.) 
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Solubility  of  HgCl2  in 

ethyl  acetate  anc 

Sat  solution 

acetone  at  t°. 

Solvent 

t° 

contains 

%  HgCli 

MolmilfH 

Molecules 

Ethyl  alcohol 

—60 

3  0 

tr 

—  55 

7  8 

t° 

in  100  niol~ 

(M'uU'S   of 

11 

Wmol- 

Solid  present  in 
acetone 

—43 

8.8 

ethjl 

er 

nilfcs  of 

—40 

9.8 

acetate 

acrcQiH* 

—30 

14  3 

—15 

9  10 

14  5 

HgCl2,  CH3COCH 

—23 
—  21 

18  6 
19  1 

0 

9.25 

14  3 

" 

—  20 

21  9 

4-10 
10 

"... 

18  7 
23.5 

HgCl2 

—17 
—11 

22*1 
24  7 

17 

.... 

23,2 

—  9 

27  0 

25 

9  15 

22.8 

tl 

—  5 

29.7 

(Aten,  Z  phys.  Ch.  1906,  54.  121.) 

0 

+  3 

29.0 
30  0 

7 

30.9 

Solubility  of  HgCl2  in  ethyl  acetate  -f-Aq  at 

10 

14 

31.3     • 
31  3 

19 

32.0 

P=g.  ethyl  acetate  in  100  g.  ethyl  acetate 

31 

34  2 

+Aq. 

43 

36.4 

•IjaaTjnillin 

10! 

s.  HgCl2  in  10  cc.  of  the 

51 

38.9 

solution. 

62 

42.1 

63 

4.9    f? 

P 

HgCh 

Sp  gr. 

vt> 

68 

TV*     D 

44.7 

0 

2.67 

1.0565 

75 

80 

45.2 
48  0 

4. 

39 

2.72 

1  0581 

92 

51  0 

96.76 

15.34 

1.2371 

93 

51  4 

100 

9  75 

1.1126 

100 

53.6 

(Herz  and  Anders,  Z;  anorg.  1907,  52.  172.) 

115 
127 

60  6 
65  3 

138 

67.8 

1  pt.  is  sol.  in  2.05  pts.  ethyl  acetate  at  18° 
or  100  g.  ethyl  acetate  dissolve  48.7  g.  HgCl2. 
(Naumann,  B.  1910,  43.  315.v 

N-propyl  alcohol 

—32 
—22 
—14 
0 

14  7 
15  4 
15.6 
16  4 

Easily  sol.  in  glycerine:  sol.  in  14  pts. 
glycerine.     (Fairley,   Mpnit.  Scient,   (3)  9. 

0 
+16 
41 

16.5 
18.2 
23.8 

100  g.  glycerine  dissolve  80  g.  HgCl2  at  25°. 
(Moles  and  Maquina,  Aim.  Soc.  Eshan.  fis 
quin.  1914,  12.  383.) 

53 
62 
67 

78 

27.9 
29  4 
32.7 
36.4 

100 

43.8 

Solubility  in  organic  solvents 

127 

52  7 

Solvent 

t° 

Sat.  solution 
contains 

Allyl  alcohol 

—  1 

20  6 
29.6 

+  8 

35.2 

•  —                      . 

22 

48  7 

Methyl  alcohol 

—34 

7.6 

Acetone 

—23 

-  51.4 

—20 
—15 

11.5 
12.8 

—18 
—15 

52  9 
56.6 

—  2 

18.7 

56,7 

+  4 

23.2 

—  8 

58*4 

12 

27.6 

—  4 

WCJ    TC 
KO     I 

36 

53.1. 

—  1 

cJ«7  .  JL 

60  1 

51 

61.0 

+  6 

\J\J  .  JL 

61.9 

62 

63.6 

12 

61.4 

6^ 

fc 

63.7 

IK 

74 
100 

64.3 
68.7 

JUv 

27 

Oft 

62io 

127 

75.2 

ou 

54 

62.'  1 
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Solubility  in  organic  solvents.—  Conned. 

Solubility  in  organic  solvents.—  Co  ntinued. 

Solvent 

t6 

Sat  solution 
contains 
%  HgCh 

Solvent 

t° 

Sat  solution 
contains 
%  HgCh 

N-butyl  alcohol 

—21 

—  6 
+  9 
21 
59 

82 

12.4 
13  0 
14.3 
15.9 
25.8 
33.1 

Acetic  acid 

+21 
22 
33 
43 
50 
61 
87 
95 
95 
115 
116 
127 
145 
182 
207 

2  7 
3  0 
5  0 
6  0 
6  7 
8  0 
11  0 
12  0 
12  5 
16  0 
17  0 
20.0 
26  3 
44  8 
55.2 

Isobutyl  alcohol 

—11 
—  6 
0 
+11 
63 
98 
127 
145 
155 

5.5 
6  2 
6.7 

7,5 
19  3 
32  1 
42  0 
47.2 
50.4 

Amyl  alcohol 

•—13 

8.6 
8  9 
14.0 
29  8 
35.1 

+26 
50 
90 
106 

Formic  acid 

21 
50 
90 

2.0 
3  2 
7  3 

Very  si.  sol.  in  propionic  and  isobutyric 
acids. 

(fitaid,  A,  ch,  1894,  (7)  2.  557  et  seq.) 
Solubility  of  HgCU  in  organic  solvents  at  t°. 

Ether 

-47 
-40 
--35 
—30 
—19 
0 
+13 
83 
100 
115 

5.6 
5.8 
6.1 
5  9 
5  6 
5  8 
5.8 
8  4 
8.7 
9  0 

Solvent 

t° 

%HgCI> 

Ethyl  formate 

—20 
—  3 

+24 
+46 

29,6 
29.2 
30.0 
3LO 

CHCls 

—20  5 

+44  2 

0.01 
0.12 

CeHfi 

+6.5 
18.0 
34.1 
54.1 
69.0 

0.26 
0.53 
0.64 
1.02 
1.39 

Ethyl  acetate 

—50 
—20 
—14 
—  6 
0 
+  7 
19 
45 
66 
100 
131 
150 
180 

39.6 
40.5 
40.2 
40.0 
39.5 
39.9 
40  2 
41.6 
44.0 
47.8 
50.1 
57.0 
59  3 

C2H4C12 

0 
12.5 
20  8 
25.3 
30.2 
33.0 
45.9 

1.33 
1.55 
1.68 
1.73 
1.92 
2.05 
2.42 

CH8COOC2Hfi 

0 
6.5 
26.1 
38.5 
45  3 

22.8 
22.7 
22.8 
23.5 
26.4 

Methyl  acetate 

—20 
+24 
55 

42.0 
40.3 
41.5 

Amyl  acetate 

+22 
48 

18.3 
18.5 

Ethyl  butyrate 

+20 
55 
71 

1  12.6 
13.5 
15.1 

Dukelski,  Z,  anorg.  1907,  53.  329. 
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Solubility  of  HgCI2  in  mixed  organic  solvent 
att°. 

Solubility  of  HgCls  in  mixed  organic  solvents 
at  t°—  Continued. 

Suhent                !         t° 

ci  HsCh 

Solvent 

t° 

HgCl2 

QHc+CaHaOH 

'  —2  5 
0.0 
,       6  0 
20  5 
20  03 

:  24  5 

34  5 
54  4 

;  54  5 

15  20 
15.40 
16  3S 
LS.40 
IS  50 
19  33 
21  34 
24  S4 
24  42 

C2H4C12+CH3OH 

0  0 
12  5 
20  8 
25  3 
30  2 
33  0 
37  4 
45  9 

13  33 
21  30 
29  23 
34  78 
36  87 
37  01 
37  95 
39  36 

CH3COOC2H6+C6HC 

0  0 
6.5 
25  7 
27  6 
35.5 
45.3 

9  62 
9.62 
9.78 
9.78 
10  81 
13.69 

CcHG+2CeH£,OH 

.  —5.2 
0 
+9  1 
20  9 
24  4 
36.5 
53.7 
74  0 

19  45 
20.13 
21.65 
23  57 
24  19 
26.53 
31  27 
3S  74 

CH3COOC2H6+CHC13 

0  0 
26  1 
36.1 
46  0 
48  5 

3.34 
4  07 
4  78 
5.38 
5.10 

CHCl3-hC2H5OH 

—20  5 

3  82 
4-.  43 
4  89 
5  37 
7.12 
S  51 
9  51 
9.98 

—  12  0 
0  0 

+8.0 
23  0 
3S  5 
44  2 
45.6 

2CH3COOC2H6+CC14 

0  0 
10  3 
25  7 

27  6 
38  5 
45  3 

9.24 
9.05 
9.32 
9  50 
9  89 
11  70 

CHC13+2C2H5OH 

—20.5 
0.0 

+8  0 
23  0 
38  5 
44  2 

6  60 
7  69 
8.96 
10  66 
12  50 
14  40 

(Dukelski,  Z.  anorg.  1907,  53.  335.) 

Solubility  in  organic  solvents  at  18°/20°. 
100  g  chloroform  dissolve  0.106  g.  HgCl2. 
100  g.  tetrachlonnethane  dissolve  0  002  g, 
HgCl2. 
100  g.  bromoform  dissolve  0.486  g.  HgCl2. 
100  g.   ethyl  bromide  dissolve  2.010  g. 
HgCl2. 
100  g.  ethylene  dibromide  dissolve  1.530  g. 
HgCl2.    (Side.  Z.  anorg.  1900,  25.  401.) 

Solubility  of  HgCl2  in  various  organic 
solvents  at  25°. 
G.  =g.  HgCl2  dissolved  in  1  naol.  of  solvent. 

CHC13+CH3OH 

—12  0 
0  0 
+8  0 
23.0 
24  9 
30  6 
38  5 

1.73 
3  51 
5  63 
10  15 
10  71 
11  40 
12  02 

CHC1,+2CH3OH 

—12.0 
0  0 
+8.0 
23  0 
24.9 
30.6 
38.5 

3  33 
6  73 
8.21 
16  56 
18  45 
19.70 
20.83 

Solvent                                G  HgCI2 

Ethylene  chloride                    1  .  216 
Tetrachlorethane                    0  .  146 
Chloroform                              0.120 
Dichlorethylene                       0.110 
Pentachlorethylene                 0  039 
Trichlorethylene                      0  036 
Perchlorethylene                     0  .  012 
Carbon  tetrachloride               Trace 

CC1<+2CH3OH 

0.0 
7.7 
24  9 
30  6 
35.5 
36  1 
48  5 

5.20 
6.69 
14.06 
19.40 
20.50 
21.80 
21  90 

(Hofman,  et  al,  B.  1910,  43.  188.) 

Very  si.  sol.  in  nitromethane  at  ord.  temp. 
Very  sol.  on  warming.    (Bntner,  B.'  1903,  36. 
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Solubility  in  CS2  at  t°. 

Solubility  of  HgCl2  m  pyridme  —  Continued. 
t  =  point  of  fusion. 
Solid  Phase  =HgCl2,  CfiH5N. 

t° 

100  pts  sat  solution 
contain  pts  HgCb 

—10 
—  5 
0 
+  5 
10 
15 
20 
25 
30 

0  010 
0  014 
0  018 
0  022 
0.026 
0  032 
0  042 
0  053 
0  063 

t° 

A 

t° 

(rc 
HgCl2 

t° 

RsCl 

74.7 
83.5 
86.5 
87.3 

48.38 
50.53 
52.37 
52.02 

90.61 
75.0° 
99.5 
99.5 
100.5 

5350 
56.45 
56.07 
57.01 
5784 

104.1 
104.2 
1047 
107. 

60.09 
60.72 
58.97 
63.06 

Solid  Phase  =3HgCl2,  C5H5N. 

(Arctowski,  Z.  anorg.  1894,  6.  267.) 

0.030  g.  is  dissolved  in  100  g.  sat.  solution 
in  CS2  at  8°.    (Arctowski.  Z.  anorg.  1894.  6. 
256.) 
Formic  acid  (95%)  dissolves  2.1%  at  19°. 
(Aschan,  Ch.  Z  1913,  37.  1117  ) 
Sol.   in  molten  urethane.     (Castoro,   Z. 
anorg.  1899,  20.  61.) 
Sol.  in  ethyl  sulphocyanate.    (Kahlenberg, 
Z.  phys.  Ch.  1903,  46.  66.) 

t° 

HgCla 

t° 

Hgfcb 

t° 

Hgfcu 

94.7 
95.2 
1064 
109.8 

60.72 
60.77 
61.93 
62.58 

113.6 
114.0 
115.7 
1182 

63.06 
63.18 
63.37 
64.09 

1242 
1294 
145.5 

65.00 
65.63 
69.66 

(McBnde,  Z.  phys.  Ch.  1910,  14.  196.) 

Solubility  in  pyridine. 
S=temp.  of  solidification. 

Solubility  of  HgClg  in  benzene. 
100  pts.  CeH6  dissolve  at:— 
15°     41°      55°     84° 
0.54    0.62    0.85    1.80  pts.  HgCla. 

(Laszcynski,  B.  1894,  27.  2287.) 


Solubility  m  C6H6= 0.0197  mol./l.  at  25( 
(Sherrill,  Z.  phys.  Ch.  1903,  43.  735.) 

Sol.  in  CeHe,  toluene,  xylene,  and  other  aro- 
matic hydrocarbons.  Insol.  or  only  si.  sol. 
in  petroleum  ether,  hexane,  decane  and  CS2. 
(Gulewitsch,  B.  1904,  37.  1563.) 

Sol  in  p-toluidine.    (Werner ) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 


Solubility  of  HgCk  in  pyridine. 
t= point  of  fusion. 

Solid  Phase =HgCl2,  2C6H5N. 


t° 

H«bit 

t° 

H§31. 

t° 

Hgfcls 

—32.8 
—21.9 
+  0.02 
12.58 
18.78 
23.60 
27.23 
31.05 

2.76 
7.86 
13.14 
17.34 
19.78 
21.59 
22.65 
24.46 

40.90 
5C.10 
60.03 
7C.15 
70.8 
74.6 
75.2 
76.4 

29.29 
34.94 
40.36 
46.44 
45.77 
48.00 
48.38 
49.15 

78.0 
78.7 
80,2 
82.5 
89.0 
90.8 
94.1 

49.72 
50.37 
51.52 
52.40 
56.45 
57.01 
60.09 

Mols 
per  ICO 

S 

Mols 
per  100 

S 

Mols. 
per  100 

S 

5  8 

5  9 
10  2 

14  1 
21  4 
25.0 

19 
18  5 
39  5 
52 

74.5 
83 

27  0 
28  6 
30  3 
31  2 
33.1 
35.1 

87 
(98) 
91.5 
92 
108 
115  5 

38.5 
41  0 
43.2 
44.0 

47.5 
52.8 

130 
137 
142 
143,5 
159 
173 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,   1910. 
372.) 

Sp  gr.  at  16°/4°  of  HgCl2+pyridine  contain- 
ing 17.53%  HgCl2  =  1.1523;  containing  6.57% 
HgCl2  =  1.0388.  (Schonrock,  Z.  phys.  Ch. 
1893,  11.  768.) 

Mol.  weight  determined  in  benzonitrile, 
methyl-  and  ethyl-sulphide.  (Werner,  Z. 
anorg.  1897, 15.  31.  26  and  30.) 

Sol.  in  benzonitrile..  (Naumann.  B.  1914, 
47.  1369.) 

Easily  sol.  in  oil  of  turpentine  and  other 
essential  oils;  si.  sol.  in  cold  benzene,  but 
much  more  on  heating,  crystallising  on  cool- 
ing. (Franchimont,  B.  16.  387.) 

Easily  sol.  in  boiling  creosote. 

Insol.  in  olive  oil. 

Insol.  in  oils  and  fats  but  sol.  when  first 
dissolved  in  alcohol,  free  ether  or  anhydrous 
ketones.  (Glock,  Ch.  Z.  Repert.  36.  315.) 

Extracted  from  HgCl2+Aq  by  volatile  oils. 

Mercuric  hydrogen  chloride  (Chloromercuric 
acid),  HgCl2,  HCl=HHgCl3. 

Decomp,  by  H20.  (Boullay,  A.  ch.  34* 
243.) 

Easily  decomposed.  (Neumann,  M.  10. 
236.) 
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HgCl2t  2HCl+7IIaO.     Decomp.  by  H2O 
(Ditte,  A.  oh  <5)  22,551.) 
3HgCl2,  4HC1+14H20.    As  above. 
2HgCl2,  HCl-f  CHoO.    As  above. 
4HgCl2,  2HCl-f  9H2O.    As  above 
3HgCl2,  HCl-foH20.    As  above. 

Mercuric  hydrazine  chloride,  HgCls, 

2(X2H,,  HC1). 

Very  sol.  m  H«O.  More  sol.  m  hot  alcoho! 
than  in  cold;  docomp,  by  HN03.  (Curtius 
J.  pr.  1894,  (2)  50.332) 

Mercuric    nickel    chloride,    basic,    HgCl* 
GNiO,  XiCl»+20HA  and  HgCl2,  7NiO 
NiCl2. 
(Mailhc,  A.  ch.  1902,  (7)  27.  369.) 

Mercuric  nickel  chloride. 
Deliquescent,    (v.  Bonsdorff.) 

Mercuric  nitrosyl  chloride,  HgCI2,  NOCL 

Sol.  in  H20  without  effervescence.  (Sud- 
borough,  Chem.  Soc.  69*  659.) 

Mercuric  phosphoric  chloride,  3HgCl2,  2PC15 
Decomp.  and  dissolved  by  H20.    (Baudri- 
mont,  A.  ch.  (4)  2.  45.) 

Mercuric  potassium  chloride,  2HgCl2,  KCl-j- 
2H2(X 

Very  easily  sol.  in  warm  H20.  A  clear 
solution  at  18°  is  filled  with  crystals  at  15°. 
Si.  sol  in  alcohol,  (v.  Bonsdorfif,  Pogg.  17. 
122.) 

HgCl2,  KC1+H20.  Easily  sol.  in  H20;  si. 
sol.  in  alcohol,  (v.  Bonsdorff,  Pogg.  19.  336.) 

HgCl2j  2KC1+H20.   As  above. 

Solubility  determinations  show  that  the 
double  salts  formed  by  mercuric  and  potas- 
sium chlorides  at  25°  are: 

2KC1,  HgGb-f  H20. 

KCI,  HgiCl2+H20.  Can  be  recryst.  with- 
out decomp. 

KC17  2HgCl2-f~2H2O.  Gives  HgCl2  on 
recryst.  from  H2O.  (Foote  and  Levy.  Am. 
Ch.  J.  190S,  35.  237.) 

Mercurous  rhodium  chloride. 

See  Chlororhodite,  mercurous. 
Mercuric  rubidium  chloride,  HgCl2,  RbCl. 

Sol.  in  E20. 

HgCl2,  2RbCL  Sol.  in  H20  and  ECl-fAq. 
(Godeffroy,  Arch.  Pharm.  (3)  12.  47.) 

-f-2H20.    Sol.inH2O.    (Godeffroy.) 

2HgCl2,  RbCL    SoLinH20.    (Godeffroy.) 

Solubility  deterrninations  show  that  at  25° 
there  exist  five  double  mercuric  rubidium 
chlorides  with  the  following  formulas: 

RbCI,  5HgCl2.  Gives  HgCl2  on  recryst. 
from  Hf  O. 

3RbCi,4HgCl2-hH2(X  Gives  RbCl, 
5HgCl2  on  recryst  from  H2(X 

RbCl,  HgCls-f H9O.  Gives  SRbCl,  4HgCl2 
on  recryst.  from  H20. 


SRbCl,  2HgCl2+2H2O.  Gives  SRbCl, 
4HgCl2  on  recryst.  from  H20. 

2RbCl,  HgCl2+H2O.   Gives  SRbCl, 
4HgCl2  on  recryst  from  H20. 

(Foote  and  Levy,  Am  Ch.  J.  1906, 35. 241.) 

Mercurous  silver  chloride,  HgCl,  AgCl. 
(Jones,  J.  Soc.  Chem.  Ind.  1893,  12.  983.) 
2HgCl,  AgCl.     Min.  B&rdosite.      (Jones, 

J.  Soc.  Chem.  Ind.  1893,  12.  983.) 
3HgCl,  AgCl     (Jones,  Chem.  Soc.  1910, 

97.  338.) 

Mercuric  sodium  chloride,  HgCl2,  Nad, 

Sp.  gr.  at  16°/4°  of  aqueous  solution  con- 
taining 14.937%  salt  =  1.13310;  containing 
11.0736%  =  1.09528.  (Schonrock,  Z.  phys. 
Ch.  1893, 11.  782.) 

-f  H20.  (Linebarger,  Am.  Ch.  J.  1893,  15. 
344.) 

-HHH20.  Sol.  in  0.33  pt.  H2O  at  15°. 
(Schindler,  Repert.  36.  240.) 

Extremely  easily  sol.  in  alcohol.    (Voit.) 

SoL  in  275  pts.  ether  Ether  dissolves  the 
undecomposed  salt  out  of  H20  solution. 
(Lassaigne,  A.  ch.  64,  104.) 

HgCl2,  2NaCL  Deliquescent.  Very  sol. 
inH2O.  (Voit,  A.  104.  354.) 

2HgCl2,  NaCl.  Decomp.  by  H2O  in  dil. 
solution.  Sol.  in  acetone  and  acetic  ether. 
(Linebarger,  Am.  Ch.  J.  1893,  15.  344.) 

Solubility  determinations  show  that  the 
only  double  salt  formed  by  mercuric  and 
socuum  chlorides  between  10.3°  and  25°  is 
NaCl,  HgCl2+2H2O.  Can  be  recryst.  from 
H20.  (Foote  and  Levy,  Am.  Ch.  J.  1906,  35. 
237.) 

Mercuric  strontium  chloride,  basic,  SrCl2. 

HgO+6H20. 
Decomp.  by  E20.    (Andre*,  C.  R.  104. 431.) 

Mercuric  strontium  chloride,  2HgCl2,  SrCl2+ 

2H2O. 

Easily  sol.  in  H20.    (v.  Bonsdorff.) 
3HgCl2,    SrCl2-f-5-6H2O.     Very    sol.    in 

H20.    (Swan,  Am.  Ch.  J.  1898,  20.  632.) 

Mercurous  sulphur  chloride. 
See  Mercurous  sulphochloride. 

Mercuric  thaUous  chloride,  HgCl2,  T1C1. 

Easily  sol.  in  H20.  (Jorgensen,  J.  pr.  (2) 
3.  83.) 

Mercurous  stannous  chloride,  Hg2Cl2,  SnCl2. 
Decomp.  by  H20.  (Capitaine,  J.  Pharm. 
25.549.) 

Mercuric  yttrium  chloride,  3HgCl2,  YC18+ 
9H2O. 

Deliquescent.    Very  sol.  in  H2O.    (Popp, 
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Mercuric  zinc  chloride,  HgCl2,  ZnCl2. 

Very  sol.  in  H20.  (Harth,  Z.  anorg.  1897, 
14.323.) 

2HgCl2,  ZnCl2.  (Varet,  C.  R.  1896,  123. 
422.) 

Mercuric  zinc  chloride  ammonia.  HgCl2, 
4ZnCl2,  10NH3+2H20. 

Insol.  in  boiling  H20.  but  decomp.  thereby. 
(AndrS,  C.  R  112.  995.) 

HgCla,  2ZnCl2,  6NH3-f  J£H2O.  As  above. 
(Andre.) 

Mercuric  chloride  ammonia,  HgCl2,  12NHS. 
SI.  sol.  in  ammonia.    (Franklin,  Am.  Ch 
J.  1900,  23.  300.) 

Mercuric  chloride  cadmium   oxide,  HgCl2, 

CdO+H20. 
(Mailhe,  A.  ch.  1902,  (7)  27.  371.) 

Mercuric  chloride  cobaltous  oxide,  HgCl2, 


(Mailhe,  C.  R.  1901,  132.  1274.) 

Mercuric  chloride  cupric  oxide,  HgCl2,  3CuO 

-fH20. 
(Mailhe,  BuU.  Soc.  1901,  (3)  25.  791  ) 

Mercuric  chloride  hydrazine,  HgCl2,  N2H4. 

Very  unstable.  Decomp.  by  H20.  Pptd. 
from  alcohol  solution  by  H20;  very  sol.  in 
"min.  acids  with  decomp. 

Easily  sol.  in  HC1  or  HN08.  Decomp.  by 
alkalies.  Somewhat  sol.  in  acetic  acid.  (Hof- 
mann,  B.  1897,  30.  2020.) 

Mercuric    chloride    hydroxylamine,    HgCl2, 

2NH2OH. 

Completely  sol.  in  methyl  and  ethyl  al- 
cohol: msol.  in  ether;  decomp.  by  H20  and 
NaOH+Aq.  Sol.  in  NH2OH,HCl+Aq. 
(Adams,  Am.  Ch.  J.  1902,  28.  210.) 

Mercuric  chloride  lead  oxide,  HgCl2,  2PbO+ 

2H20. 
(Mailhe,  A.  ch.  1902,  (7)  27.  372.) 

Mercuric  chloride  strontium  chromate, 

2HgCl2,  HC1,  SrCrO4. 
Sol.  in  H20  without  decomp.     (Imbert, 
BuU.  Soc.  1897,  (3)  17.  471.) 

Mercuric  chloroiodide,  2HgCl2,  HgI2. 
Sol.inH20.    (Liebig.) 


Mercurous  fluoride,  Hg2F2. 
Decomp.  by  H20  with  separation  of  Hg2O. 

Mercuric  fluoride,  EgF2+2H20. 

Decomp,  by  cold  H20,  with  separation  of 
HgO.  Sol.  in  dil.  HN08+Aq,  and  HF+Aq. 
(Fuakener,  Pogg.  110,  628.) 


Mercurous  hydrogen  fluoride,  Hg2F2?  4HF+ 

4H20. 

Deliquescent.  Easily  sol.  in  H20.  Sol.  in 
dil.  acids  and  dil.  HF.  (Bo"hm,  Z.  anorg. 
1905,  43.  327.) 

Mercurous  silicon  fluoride. 
See  Fluosilicate,  mercurous. 

Mercurous  fluoride  ammonia,  Hg2F2,  2NH3. 
Stable  on  air.    (Finkener,  Pogg.  110.  142.) 

Mercurous  hydroxide,  HgOH. 

Nearly  insol.  in  cold,  sol.  in  hot  H2O. 
Sol.  in  NaOH+Aq.  (Bhaduri,  Z.  anorg. 
1897,  13.  410.) 

Mercurous  iodamide,  Hg2(NH2)L 

(Rammelsberg,  Pogg.  48.  184.) 

Is  a  mixture  of  Hg  and  Hg(NH2)l.  (Bar- 
foed.) 


(Saladin,  J. 

-equiv.  per 
phys.  Ch. 


Mercurous  iodide,  Hg2I2. 

Sol.  in  over  2375  pts.  H20. 
chim.  meU  7.  530.) 

Solubility  in  H20=2.6  x  10  8  i 
liter  (calculated).  (Bodlander,  ! 
1898,  27.  58.) 

Solubility  in  H20=3  x  10-10  mols.  per  litre 
at  25°.  (SherriU,  Z.  phys.  Ch.  1903,  43.  735.) 

Sol.  in  Hg(N03)2+Aq.  (Stromann,  B.  20. 
2815.) 

Sol.inKI-f-Aq.  Easily  sol.  in  Hg2(N08)2-f 
Aq.  81,  sol.  in  NH4OH-j-Aq.  Sol.  in  hot 
NH4Cl-f  Aq,  but  less  than  HgI2.  Less  sol. 
in  NH^NOs  than  in  NH4Cl+Aq.  (Brett.) 

Partially  sol.  with  separation  of  Hg  and 
formation  of  HgI2,  in  cold  KI-f-Aq,  hot  Nal, 
CaI2,  SrI2,  BaI2,  MgI2,  ZnI2,  and  NHJ+Aq: 
in  warm  NaCl,  KC1  and  NH4Cl+Aq.  and 
slowly  in  hot  HCl+Aq.  (BouUay,  A.  ch.  (2) 
34.  358.) 

Decomp.  by  alkali  chlorides  +Aq.  (Miahle, 
A.  ch.  (3)  5.  177.) 

Very  easily  sol.  in  liquid  NH8.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Not  wholly  insol.  in  alcohol,  ether,  or  chlor- 
oform. (Maclagan,  Rep.  anal.  Ch.  1884. 378.) 

Decomp.  by  boiling  alcohol;  1000  g.  boiling 
alcohol  decomp.  about  3.15  g.  Hgila.  (Fran- 
cois, C.  R.  1896, 121.  890.) 

Boiling  alcohol  decomj).  Hg2Ij>  to  Hg  and 
HgI2  which  dissolves  until  0.220  g.  HgI2  are 
contained  in  100  g.  alcohol.  (Francois,  C.  R. 

1896,  121.  889.) 

Insol.  in  cold  ether.    (Francois,  J".  Pharm. 

1897,  (6),  6.  445.) 

Insol.  in  methylene  iodide.  (Retgers,  Z. 
anorg.  3.  345.) 

Difficultly  sol  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Phenol  at  180°  decomp.  it  into  Hg  and  HgI2 
until  a  state  of  equilibrium  is  reached  with 
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2.73  jr.  Hglj  to  100  a;    phenol,  above  which  , 
point  HjU  is  i*l    bL>I.     r0.05  g   m  100  g.  )  in 
phi»nol-Ha;I*    mixture,      Decomp     by    cold 
aniliut*  mon*  rapidly  than  by  hot      Kquil-  ; 
ibnuin  LS  mteliorl  \vhou.  2f>,&!5  £.   Ifftla  are  s 
prison  t  to  KM)  p.  aniline  at  bpt   of  aniline 
Aniline  continuing  more  than  2ti  £   H«;Ij  to  j 
100  g    dissolves  Hgl  in  <Mii.sulpniWe  qutin- 
titv     iFranvow,  C  C  1896,  I,  470  ) 

$1    sol    m  honzozutrilt1      (Xaumann,   B 
1914,47.  ISM.) 

XI.  sol.  in  ullyl  mustard  oil     (Mathcws,  J 
phys.  Chwu.  1005,  9.  047.  . 


alcoholic  solution  of  HgCk.    (Boullay,  A.  ch. 
12)34.340.) 

Solubility  in  Ml-f  Aq  at  25°. 


Mercuric  iodide, 

J-iol  in  I,M)  l*j  pts   II  jU      i  Warts  i 

1  1.  H-.O  at  17  o°  dissolves  0.0103  g.  HgI2 
(Bourgpin,  A.  ch.  (0)  3.  429.) 

*Sol."in  about  0500  pts.  H2O     (Hager  ) 

According  to  calculation  from  electrical 
conductivity  of  HgI2-J-Aq,  HgI2  is  much  less 
&olM  I  1.  HaO  dissolving  only  0.5  mg  Hgls  at 
18°.  (Kohlrausch  and  Rose,  Z.  phys.  Ch  12. 
241.) 

I  I  H2O  dissolves  0.054  g.  HgI2  at  22°. 
(Rohland,  Z,  anorg,  1S98, 15.  412.) 

1  L  H2O  at  25°  dissolves  about  0,06  g 
(Morse,  2.  phys.  Ch.  1002,  41.  731.; 

1  1  H20  at  18°  dissolves  4x10-*  mol 
t'Ahegg,  Z  Elttoochern  1903,9.553) 

Solubility  in  H20  at  25° -000013  mol 
liter,  t  Shemll,  Z.  phys.  Ch.  1903,  43.  735.) 

1  1  H2O  dissolves  0.4  mg.  HgI2  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

1  1  H2O  at  18°  dissolves  02  to  0.4  mg 
(Kohlrauseh,  2.  phys  Ch.  1908,  64.  168.) 

The  yellow  modification  is  always  deposited 
from  solution  even  in  the  presence  of  an  ex- 
cess of  the  red  form.  (Gernez.  C.  R.  1903, 
136. 1323.) 

Sol.  in  many  acids,  especially  in  HC1,  and 
HI-fAq.  IHBOI.  in  HGHiOa+Aq  (Berthe- 
mot.)  Scarcely  sol.  in  dil  HNO3 -f- Aq. 

Not  attacked  by  cold  H2S04,  decomp.  by 
hot  (Ditte,  A.  ch.  1879,  (5)  17.  124  ) 

Sat  solution  in  H2S03-l-Aq  contains  at 
critical  temp.  (158.2%  0.7%  HgI2.  (Niggli. 
Z.  anorg.  1912,  75. 1S2.) 

Sol.  in^hot  (NBWaCOs,  rNH4)2SO4,  cold 
NHiCl,  NH^NOs,  or  ammonium  succinate-f- 
AqL    (Wittstein.) 
4  Sol.  m  HgCls,  Hg(NOs)2,  or Hg(C2H3Os)2+ 


Aq.  Easily  sol.  in  Na2S8O8-i-Aq.  Easily  sol 
in  soluble  iodides  4-Aq.  More  sol.  in  hot  than 
in  cold  Nal  or  XI  4-Aq.  When  cone.,  1  mol. 
M  in  hot  solution  dissolves  3  mols.  Hgl2,  but 
a  portion  separates  on  cooling.  Bals,  SrI8, 
AIgI2,  and  CaI2  act  in  the  same  way.  Easily 
sol.  in  cold,  more  sol.  in  hot  ZnT»H-Aq,  2  mols. 
HgI2  being  dissolved  to  1  mol.  ZnI2.  In  NH41 
^Ao^  3  mols.  Hglj  are  dissolved  to  2  mols, 
NHjf.  Abundantly  sol  in  hot  KC1?  NaCL 
NH4Cl-fAq,  but  separates  out  on  cooling,  and 
the  trace  remaining  may  be  pptd.  by  H4O, 
2  g.  KC1  in  solution  dissolves  1.166  g.  HgI2. 
Sol.  m  HgCla+Aq,  and  very  easily  sol.  in 


Suit 

i 

In  10  com.  ot  the  solution 

Milhmolb  Hgh 

Millimols  salt 

Nal 

j 

4  12 
6  22 

9  45 

7  94 

13,85 
22  25 

KI 

1  27 
1  80 
5  10 
7.00 
12  24 

3  03 
3.90       . 

10  34 

15  54 
25.19 

CaI2 

0.50 
2.61 
4.40 
4  58 
17.06 

0  53 
2.52 
4.68 
4.84 
17.99 

SrI2 

2  12 
3  20 

5  82 
6  94 

2  54 
3  55 
5  39 
6.08 

BaI2 

0  59 
7.42 
8  98 
14.62 

0.99 
7.48 
9  78 
15.08 

(Eerz  and  Paul,  Z.  anorg.  1913,  82.  434.) 
Solubility  of  HgI2-hKI  in  H2O. 

Temp  «20C>. 

%  KI 

%  Hgla 

Solid  phase 

50,9 
444 
39 
374 
37.8 
35.1 
35.5 
267 
26.6 
23.7 
149 

19.3 

32  4 
48 
53.6 
52  6 
52  2 
51  2 
50.3 
49  4 
40.2 
22.5 

it 
(t 

KI+KHgls 
tt 

Temp  «=30° 

60.6 
40 
39.6 
40 
40.2 
39  3 
33.7 
33 
31  4 
29.1 

53 
52,7 
52.2 
51.2 
50  3 
49.8 
52 
51.7 
52.2 

KI 
KI^^' 

(( 
tt 
tt 
tt 

KHgI8,  HsO 

tt 

(Dunningham,  Chem.  Soc.  1914,  105.  368.) 
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Very  sol.  m  KSCN+Aq.  (Philipp,  Pogg. 
1867,  131.  93 ) 

Sol.  in  1,09  pts  cryst.  Na2So03+Aq. 
(Eder  and  Him,  M.  1882,'  3.  197.) 

Very  sol.  in  hot  CaCl24-Aq.  less  sol  in 
BaCl2,  KC1  and  NaCl+Aq.  (Lea,  Z  anorg 
1896.12.341.) 

Solubility  in  normal  Hg(NO3)2-HAq  = 
48.0  g.  per  litre.  (Morse,  Z.  phys  Ch.  1902, 
41.  731.) 

Extremely  sol.  in  cold  cone  NH4Br-j-Aq. 
(Grossmann,  B.  1903,  36.  1602.) 

Sol.  in  alkali  sulphites + Aq.  (Barth,  Z. 
phys.  Ch  1892,  9.  215  ) 

Sol.  in  Ca(OCl)«+Aq;  sol.  in  KOH+Aq. 
(Melsens,  A.  ch  (3)  26.  222.) 

Sol  in  liquid  SO2.  (Walden  and  Cent- 
nerszwer,  C  C.  1902, 1.  344.) 

Very  easily  sol.  in  liquid  NH^.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Sol.  in  SOC12,  S2C12,  SO2C12,  warm  AsCl3, 
PBrs,  warm  POC13.  (Walden,  Z.  anorg. 
1900,  25.  212.) 

Easily  sol.  in  AsBr3.  (Walden,  Z.  anorg. 
1902,  29.  374.) 

Insol.  m  liquid  C02.  (Buchner,  Z.  phys. 
Ch.  1906,  54.  674.) 

More  sol.  in  alcohol  than  in  H2O.  1  1 
H20  containing  10%  of  90%  alcohol  dis- 
solves 0  08  g.  HgI2.  1  1.  of  alcohol  of  80°  B. 
dissolves  2.851  g.  HgI2,  1  1.  absolute  alcohol 
dissolves  11.86  g.  HgI2.  (Bourgoin,  A.  ch. 
(6)  3.  429.) 

Sol.  in  130  pts.  cold,  and  15  pts.  hot  90% 
alcohol.  (Hager.) 

100  pts.  absolute  methyl  alcohol  dissolve 
3.16  pts.  at  195°;  100  pts.  absolute  ethyl 
alcohol  dissolve  2.09  pts.  at  19.5°.  (de 
Bruyn,  Z.  phys.  Ch.  10.  783.) 

0.00842  pt.  is  sol.  in  1  pt.  alcohol  at  15°. 
(Gautier  and  Charpy,  C.  R.  1890,  111. 
647.) 

100  g.  methyl  alcohol  dissolve  3.7  g.  HgI2 
at  19°;  ethyl  alcohol,  1.86  g.;  propyl  alcohol, 
1.25  g.;  isobutyl  alcohol,  at  22.5°,  0.51  g. 
(Timofeiew,  Dissert.  1894.) 

At  15-20°,  100  g.  methyl  alcohol  dissolve 
3.24  g.  HgI2;  ethyl  alcohol,  1.42  g.;  propyl 
alcohol,  0.826  g.  (Rohland,  Z.  anorg. 


p 

HgI2 

Sp.gr 

0 
47.06 
64.00 
78.05 
100 

0  0013 
0.0098 
0.0347 
0.0981 
0.571 

0*.9187 
0.8834 
0.8519 
0.8155 

P 

HgI2 

Sp  gr. 

70.01 
100 

0  061 
0  386 

0  8636 
0  8032 

Solubility  of  HgI2  in  methyl  alcohol  -f  Aq  at 
25°. 

P=g.  alcohol  in  100  g.  alcohol  4- Aq. 
HgI2  »millimols.  HgI2  m  10  cc.  of  the 
solution. 


(Herz  and  Anders,  Z.  anorg.  1907,  52.  165.) 


Solubility  of  HgI2  in  ethyl  alcohol +Aq  at  25°. 

P=g.  alcohol  in  100  g.  alcohol -}-Aq. 
HgI2 =millimols.  HgI2  in  10  cc.  of  the  solu- 
tion. 


(Herz  and  Anders,  Z.  anorg.  1907,  52.  170.) 


At  15°,  lot  by  weight  is  sol.  in: — 
24813  pts.  H20. 

30.8  pts.  methyl  alcohol  of  sp.  gr.  at  0.7990. 

70  3   "   ethyl          "       "  "    "    "0  8100. 
121  0  «  propyl       "       "  "    "    "0.8160. 

(Rohland,  Z.  anorg.  1899,  18.  328.) 


Solubility  of  HgI2  in  mixtures  of  methyl  and 
ethyl  alcohol  at  25°. 

P«  %  methyl  alcohol  in  the  mixtures. 
HgI2  =g.  Hgl2  in  10  ccm.  of  the  solution. 
S  25°/4°=Sp.  gr.  of  the  sat.  solution. 


15.  412.) 

Solubility  of  HgI2  hi  ethyl  alcohol  -{-Aq  at  25° 
A«g.  alcohol  in  100  g.  alcohol  4-Aq. 
HgI2=millimols.  Hgl2  in  100  cc.  of  the 
solution. 

P 

HgI3 

.  S25°/4° 

0 
4.37 
10.4 
41.02 
80.69 
84.77 
91.25 
100 

0.180 
0.193 
0.208 
0  232 
0.289 
0.296 
0  298 
0.316 

0.8038 
0  8039 
0.8046 
0.8077 
0.8131 
0  8140 
0.8146 
0.8156 

A 

Hgls 

Sp  gr. 

100 
95.82 
92.44 
86  74 
78.75 
67.63 

3  86  f 
2.56 
1.92 
1.38 
0.935 
0.45 

0  80325 
0.80950 
0.81536 
O.S2996 
0.84654 
0.87214 

(Herz  and  Kuhn,  Z.  anorg.  1908,  58.  164.) 

(Herz  and  Knoch,  Z.  anorg.  1905,  45.  266.) 
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Solubihty  in  mixtures  of  methyl  and  propyl 
alcohol  at  25°. 
P=  r/c,  propel  alcohol  in  the  solvent. 
G  =  g.  Hglu  in  10  com.  of  the  solution. 
8=h>p.  gr.  of  the  sat.  solution. 

Solubility  in  organic  solvents  at  t°. 

Solvent 

t° 

,  100  g  of  the 
solvent  dissolve 
g.  HgI2 

Chloroform 
Tetrachlormethane 
Ethylene  dichloride 
Isob'utyl  chloride 
Ethyl  bromide 
Methyl  alcohol 
Ethyl  alcohol 
Isopropyl  alcohol 
Tsobutyl  alcohol 
Methyl  formate 
Ethyl  formate 
Methyl  acetate 
Ether 
Acetone 
Acetal 
Chloral 
Epichlorhydrin 
Hexane 
Benzene 
Ethyl  acetate 

61 
75 
85.5 
69 
38 
66 
78 
81 
ca.  100 
36-38 
52-55 
56-59 
35 
56 
ca.  100 
96 
ca.  100 
67 
80 
74r-78 

0  163 
0  094 
1  200 
0  328 
0  773 
6  512 
4  325 
2  266 
2.433 
1.166 
2  150 
2  500 
0  470 
3.249 
2  000 

6.1l3 
0.072 
0.825 
4.200 

P 

C                         H23°/i° 

0 
23  8 
91  8 
93  75 
9(5  0 
100 

0.316 
0  304 
0.169 
0.167 
0  153 
0  142 

0  8156 
0.8155 
0  8101 
0  8110 
0  810S 
0  8116 

(Hew  and  Kuhn,  Z.  anorg,  1908,  60.  158.) 

Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25°. 
P  =  %  propyl  alcohol  in  the  solvent. 
G  =g.  HgI2  in  10  com.  of  the  solution. 
S=Sp.  gr.  of  the  safe,  solution. 

P 

G 

S  2o°/4° 

0 
8.1 
17.85 
56.6 
91.2 
95.2 
100 

0  180 
,  0  173 
0.165 
0  155 
0.152 
0.144 
0  142 

0.8038 
0  8036(?) 
0  8043 
0  8075 
0  8099 
0.8108 
0  8116 

(Sulc,  Z.  anorg.  1900,  26.  402.) 

Solubility  in  organic  solvents  at  18-20°. 
100  g.  chloroform  dissolve  0.040  g.  HgI2. 
100  g.  tetrachlormethane  dissolve  0.006  g. 
HgI2. 
100  g.  bromoform  dissolve  0  486  g.  Hgl2. 
100  g.  ethyl  bromide  dissolve  0  643  •  g. 
HgI2. 
100  g.  ethyl  iodide  dissolve  2.041  g.  HgI2, 
100  g.  ethylene  dibromide  dissolve  0.748  g. 
HgI2 
(Sulc,  Z.  anorg.  1900,  25.  401.) 

1     r>f.     AfTiv1ori<a    Krrkmfrl**    diaoAlTrea    ft  HftSftS 

(Hera  and  Kuhn,  Z.  anorg.  1908,  60.  161.) 

Solubility  in  100  pts.  amyl  alcohol  equals: 

0.66pts.  at    13°. 
3.66   "     "    71°. 
5.30   "     "  100°, 
9.57   "     "  133  5°. 
(Laszcynski,  B.  1894,  27.  2287.) 

Sp.  gr.  at  16°/4°  of  HgI2+alcohol  contain- 
ing 1.8358%  HgI2 =0.80718;  containing 
1.7119% =0.80597.  (Schonrock,  Z.  phys. 
Ch.  1893,  11.  770.) 

Somewhat  sol.  in  ether.  Sol.  in  77  pts. 
ether.  (Saladin.)  Sol.  in  60  pts.  ether. 
(Eager.; 

Sol.  in  cold  ether.  (Francois.  J.  Pharm. 
1897,  (6)  6.  445.) 

Very  si.  sol.  in  anhydrous  ether.    (Hampe.) 

0.62  pt.  is  sol.  in  100  pts.  ether  at  0°. 

0.97  pt.  is  sol.  in  100  pts,  ether  at  36°. 
(LaszcynsM,  B.  1894,  27.  2286.) 

Solubility  in  ether =0.3%  at  ord.  temp. 
(Marsh,  Chem.  Soc.  1910,  97.  2299.) 

Nearly  insol.  in  ether.  (Dimningham, 
Chem.  Soc.  1914, 105.  368.) 

Data  are  given  on  the  system  HgI2-J-KI-f 
ether.  ( Pippin  oft  ^yn , ) 

Solubility  at  23°  in  chlorof orm= 0.071%: 
in  ether =0.551%;  in  acetone =2.005%:  in 
ethyl  alcohol  =2%;  in  methyl  alcohol « 
3.975%;  in  benzene =0.247%.  (Beckmann 
and  Stock,  Z.  phys.  Ch.  1895, 17.' 130.) 


pts.  HgI2  at  15°.    (Gautier  and  Charpy,  C.  R. 
1890,  111.  647.) 

100  pts.  methylene  iodide  CH2I2  dissolve 
2  5  pts.  HgI3  at  15°,  16.6  pts.  at  100°,  and  58 
pts.  at  180°.  (Retgers,  Z.  anorg  3. 252.) 

1  1.  sat.  solution  in  CC14  at  15°  contains 
0.170  g.  HgI2.  (Dawson,  Chem.  Soc.  1909, 
95.  874.) 

Sol.  in  340  pts.  glycerine.  (Fairley,  Mordt. 
Scient.  (3)  9.  685.) 

100  pts.  acetone  dissolve  2.09  pts.  HgI2  at 
25°.  (Krug  and  M'Elroy,  J.  Anal.  Ch.  6. 
84.) 

Sol.  in  acetone  and  in  methylal.    (Eidmann, 
CVC  1899,  II,  1014.) 
Solubility  in  100  pts.  acetone  equals: 
2.83  pts  HgI2  at   —  1°. 
3.36    "  ,     ^    "        18° 
4.73    "        "    "        40°. 
6.07    "       "    "        58°. 
(Laszczynski,  B.  1894, 27. 2287.) 

100  g.  methyl  acetate  solution,  sat.  at  18°, 
contain  1.10  g.  HgI2.  (Bezold,  Dissert. 
1906.) 
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100  g.  boiling  methyl  acetate  slowly  dis- 
solve 2.3  g.  HgI2.  (Schroeder  and  Steiner. 
J.  pr.  1909,  (2)  79.  49.) 


Solubility  in  ethyl  acetate  at  t° 


Pts  sol  m  100  pts. 
ethyl  acetate 

t° 

1  49 
1  56 
1  64 
2  53 
3  19 
4  31 

—  2 

+17  5 

21 
40 
55 
76 

(Laszczynski,  B.  1894, 27.  2286.) 

100  g.  ethyl  acetate  anhydrous,  or  sat. 
with  H20  at  18°,  dissolve  at  18°,  14.70  g. 
HgI2.  Solubility  increases  somewhat  with 
temp.  (Earners,  Dissert.  1906.) 

Solubility  of  HgI2  in  ethyl  acetate+Aq  at  25°. 

P=g.  ethyl  acetate  in  100  g,  ethyl  acetate 
+Aq. 

Hgl2=mi]limols.  HgI2  in  10  cc.  of  the 
solution. 


p 

HgI2 

Sp.gr 

4  39 
96.76 
100 

0.0028 
0  412 
0.241 

0.9973 
0  9063 
0.9011 

(Herz  and  Anders,  Z.  anorg.  1907,  52.  172. 

1  pt.  is  sol.  in  68.03  pts.  ethyl  acetate  at  18° 
(Naumann,  B.  1910,  43.  316.) 


Solubility  in  CS2  at  t°. 


Solubility  m  CS2. 

100  g.  of  the  sat.  solution  contain  at: 

—86.5°        —93°        —110° 
0.024         0.023        0.017  g.  HgI2. 

(Arctowski,  Z.  anorg.  1S96,  11.  274.) 

0.0028  pt.  is  sol.  in  1  pt.  CS2  at  15°.  (Gau- 
ler  and  Charpy,  C  R  1S90,  111.  647.)  . 

1  1.  sat.  solution  in  CS2  at  15°  contains 
3.127  g.  Hglt.  (Dawson,  Chem.  Soc.  1909, 
95.874.)  „. 

Very  sol.  in  liquid  methylamine.  CGibbs, 
J.  Am.  Chem.  Soc.  1906,  28.  1419.) 

Abundantly  sol.  in  methylamine.  (Fitz- 
gerald, J.  phys.  Chem.  1912,  16.  633.) 

Somewhat  sol.  in  allyl  mustard  oil.  (Math- 
ews,  J.  phvs  Chem.  1905,  9.  647.) 

Sol.inSbrCH,)4I+Aq.- 

Yery  si.  sol.  in  Na  eitrate+Aq.    (Spiller.) 

1  pt.  CeH6  dissolves  0.00217  pts  HgI2  at 
15°.  (Gautier  and  Charpy,  C.  E.  1890,  111. 
647.) 

Solubility  in  100  pts.  benzene  equals: 
0.22  pts  at  15°. 
088  "  "60°. 
0.95  "  "65°. 
1.24  "  "84°. 
(Laszczynski,  B.  1S94,  27.  2284.) 

1  1.  Cells  dissolves  0.00493  mol.  HgI2  at 
25°.  (SherriU,  Z.  phys.  Ch.  1903,  43.  735.) 

100  sg.  boiling  phenol  dissolve  10  g.  HgI2. 
(Frangois,  C.  R.  1895,  121.  769.) 
'  SI.  sol.  in  phenol  with  20%  H20.  Not  very 
sol.  in  acetic  acid  at  119°,  in  amyl  acetate  at 
133°,  in  amyl  bromide  at  119°.  Rather  sol 
in  diethyl  oxalate  at  186°,  in  ethylene  brom- 
ide at  131°,  in  amyl  alcohol  at  137°,  in  amyl 
iodide  at  150°,  in  CHBr8  at  151°,  in  iodo- 
benzol  at  190°,  in  oil  of  turpentine  at  160°, 
Very  sol.  in  benzaldehyde  at  179%  in  methyl- 
ene  iodide  at  182°.  (Reinders,  Z.  phys.  Ch. 
1900,32.506.)  i  ,.  , 

1000  pts.  oil  of  bitter  almonds  dissolve  4 
pts.  HgI2  at  ord.  temp.;  1000  pts.  olive  oil, 
4  pts.;  1000  pts.  poppy  oil,  10  pts  ;  1000  pts. 
nut  oil,  15  pts.;  1000  pts.  castor  oil,  20  pts.; 
1000  pts.  lard  oil,  4.  5  pts.;  1000  pts.  vaseline, 
2.5  pts.;  1000  pts.  benzene,  4  pts.  Sol.  in 
phenol.  (Mehn,  Pharm.  J.  3*  327;  B.  19.  8 


t° 

100  pts  sat.  solution 
contain  pts  Hgla 

R.) 
Solubility  in  aniline. 
S—  Temp,  of  solidification. 

—10 

0.107 
0.141 
0.173 
0207 
0  239 
0.271 
0.320 
0.382 
0445 

—  5 
0 
+  5 
10 
15 
20 
25 
30 

Mols. 

per  100 

s 

Mols. 
per  100 

S 

Mols. 
per  100 

s 

5.9 

8.2 
10.3 
14.9 
16.6 

12° 
22.5 
29 
41.5 
45 

19.9 
25.  S 
29.3 
31,7 
32.4 

48  5° 
53.5 
105 
122 
(55) 

33.0 
35.6 
37.5 
39.2 

128° 
140 
147 
156 

(Arctowski,  Z.  anorg.  1894,  6.  267.) 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,  1910.  372.) 
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Solubility  of  Hgla  in  aniline  at  t°. 

Solubility  of  HgI2  in  quinoline 

S  =  temp,  of  solidification. 

* 

Solid  pk^e 

Mols 
per  100 

s 

Mols 
pei  100 

S 

MoL 
per  100 

S 

—  6.5        23.35 

-Lfl   A.           OQ    ftQ 

TTrrT    QfVFTrNrTTrt 

JdfiULj  «iV>0Alfi*N  JC*2 
°             tt 

4  7 
9  1 

100° 
115  5 

29  8 

31  4 

151° 
153 

43  0 

46  1 

165° 
167 

-r\j  <* 

17.8 

42^85                         ' 

13  2 

133  5 

35  4 

156 

48.8 

170 

21  1 

47*55                            ' 

23  1 

138 

37  7 

160 

49.5 

169  5 

26!  9 

Tt  1       V*J 

55.47 

1 

26  7 

145 

41  6 

165 

54.4 

166.5 

30.1 
36  2 

62  05 
75  80 

> 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,  1910.  372.) 

42.9 
46.8* 

48.8 

96.49 
128"  i 

'  +  HgI2(red) 
Hgl  (red) 

Mol.    weight    determined 
methyl-   and    ethyl-sulphide. 

in    pyridine, 
(Werner,    Z. 

63.6 

163  8 

i 

anorg. 

1897.  15 

,20. 

70.82 
76.2 

184  1 
201.6 

i 
tt 

More  or  less  sol.  at  high  temp,  in  petroleum 
(bpt.  160-230°),  bromnaphthalene,  pyridine, 

95.9 

246  7 

*< 

toluidine  and  amyl  alcohol. 

(Reinders,  Z. 

108  * 

HgI2(red)  -f-HKl3(y  ellow) 

phys.  Ch.  1900,  32.  503.) 

115.7 

28JL.8 

Sgl^(yellow) 

Yellow  modification. 

137.2 
181.1 

2S5  2 

279 

tt 

100  g.  of  sat.  solution  in  acetone  at  25°  con- 
tain 3.0  g   HgI2.     (Reinders,  Z.  phys.  Ch. 

199.1 

863.2 

tt 

1900,  32.  514.) 

n/\vt 

*  Transition  point. 

Solubility  in  alcohol  equals: 

(Pearce  and  Fry,  J.  phys.  Ch.  1914,  18.  667.) 

0.717-0.724  g.  in  100  g.  solution  at    0° 
1.044-1.084  g.         "            "         "  25° 

2.10-2.20  g. 

tt 

"         «  50°. 

X/nwvr    o/O      ir»     Kniltr»*r     a1/»rtl»All/»    anlnflA'n     AT 

(Reinders,  Z.  phys. 

Ch.  1900,  32.  522.) 

aniline.    (Vohl,  Dissert.  1871.) 

Abundantly  sol.  in  hot  benzonitrile  and 
other  aromatic  nitriles.  (Werner,  Z.  anorg. 
1897,  15.  7.) 

Sol.  in  benzonitrile  (0.98  g.  in  100  g.  at 
18°),  20  times  more  sol.  by  addition  of 
5  g.  KI  to  100  cc.  benzonitrile.  (Naumann, 
B.  1914,  47.  1375.) 

Sol.  in  pyridine.  (Naumann,  B.  1904,  37. 
4609.) 


Solubility  of  HgI2  in  pyridine. 
S = temp,  of  solidification. 


Mols. 
per  100 

S 

Mote, 
per  100 

S 

Mols 
per  100 

S 

5 
9.8 
15.14 
19.3 
26.3 
29.6 

10° 
42.5 
66.5 
83 
102.5 
107 

34.6 
38  0 
43.0 

46.7 
48.5 
50.6 

107° 
103 
97 
88.5 
89 
89 

51.3 
51.6 
52.7 
53.2 
55.4 
57.9 

93.5° 
96 
108 
109 
122 
135 

(Staronka,  Anz.  Ak.  Wiss.   Krakau,   1910. 
372.) 


SJD.  gr.  at  16°/4°  of  Egla+pyridine  con- 
taining 10.43%  Hgla  — 1.1482;  containing 
7.99%  =  1.1053.  (Schonrock,  Z.  phys.  Ch. 
1893, 11.  770.) 


100  g.  of  sat.  solution  in  acetone  at  25° 
contain  1.95  g.  HgI2.  (Reinders,  Z.  phys. 
Ch.  1900,  32.  514.) 

Hgl2  is  moderately  sol.  in  abs.  alcohol  at 
its  b.-pt.  The  solution  has  a  decided  yellow 
color.  On  cooling,  yellow  crystals  separate 
out.  They  soon  cnange  to  the  red  modifica- 
tion. 

Readily  sol.  in  hot  amyl  alcohol.  Yellow 
crystals  separate  from  the  solution  when 
cooled 

Readily  sol.  in  allyl  alcohol,  forming  a 
yellow  solution,  from  which  yellow  crystals 
separate  on  cooling. 

SI.  sol.  in  acetone,  giving  a  yellow  solution. 
On  cooling  yellow  plates  separate  from  the 
solution  and  rapidly  turn  red. 

Sol  in  phenol  at  150°  C.  Solution  has  yel- 
low color  and  yellow  crystals  separate  out 
on  cooling. 

Readily  sol.  in  boiling  benzene.  Saturated 
solution  is  yellow.  The  yellow  iodide  sep- 
arates out  on  cooling,  and  changes  rapidly 
to  the  red. 

Sol.  in  toluene  giving  yellow  solution,  from 
which  yellow  crystals  separate  on  cooling. 
They  rapidly  change  to  red. 

Readily  sol,  in  naphthalene  at  temperatures 
above  its  transition  point.  Solution  is  yellow 
and  on  cooling  yellow  crystals  separate  out. 

Readily  sol.  in  hot  pseudp-cumene  giving 
a  yellow  solution.  On  cooling  gives  yellow 
crystals. 

Readily  sol.  in  ethyl  iodide  giving  very 
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yellow  solution,  from  which  yellow  crystals 
separate  on  cooling,  which  change  to  red 
rapidly 

Only  si.  sol.  in  ethyl  bromide,  giving  yellow 
solution  from  which  yellow  crystals  separate 
on  cooling,  which  cnange  rather  slowly  to 
the  red. 

Sparingly  soL  in  isopropyl  bromide. 

Moderately  soL  m  isobutyi  bromide,  giving 
a  pink  solution  from  which  yellow  crystals! 
separate  on  cooling,  which  change  slowly  to 
red. 

SI  sol.  in  ethylidene  chloride.  On  sudden  j 
cooling  at  18°  the  iodide  crystallizes  out  in 
yellow  plates,  which  quickly  change  to  red. 

Sparingly  sol,  in  propel  chloride,  giving  a 
pink  solution,  from  which  yellow  crystals 
separate  on  cooling. 

Readily  sol.  in  ethyl  cyanide,  giving  a 
yellow  solution.  On  cooling  yellow  crystals 
separate  and  rapidly  change  to  red. 

Moderately  sol.  in  benzene  cyanide,  giving 
a  deep  yellow  solution.  On  sudden  cooling 
the^  solution  deposits  yellow  crystals,  which 
rapidly  turn  red. 

Rapidly  sol.  in  benzoic  acid  at  high  tem- 
peratures. 

Sparingly  sol.  in  ethyl  acetate,  giving 
yellow  solution. 

SoL  in  ethyl  propionate. 

Very  sol.  in  ethyl  butyrate,  giving  a  yellow 
solution.  On/sooling  trie  iodide  crystallized 
from  the  solution. 

SI.  sol.  in  ethyjl  isobutyrate. 

Readily  sol.  *in  methyl  salicyiate,  giving 
a  yellow  solution. 

Sparingly  sol.  in  phenyl  salicyiate,  giving 
yellow  solution.  On  cooling  yellow  crystals 
separate  out,  which  gradually  change  to  red. 
(Kastle,  Am.  Ch.  J.  1899,  22.  474.) 

Mercuromercuric  iodide,  HgA—  Hg2l2, 

2HgI2. 

Insol.  in  H^O  or  alcohol.  Partially  sol.  in 
Kl-f  Aq,  in  hot  NaCl,  and  NH4Cl-hAq,  and 
in  hot  HCl+Aq,  though  very  slowly.  (Boul- 
lay,  A.  ch.  (2)  34.  345. 

Mercury  periodide,  Hgle. 

Sol.  in  KI+Aq.  Decomp.  by  cold  H20  or 
alcohol.  (Jorgensen,  J.  pr.  (2)  2.  347.) 

Mercuric    hydrogen    iodide    (Todomercuric 

acid),  HI,  EgI2=HHgIs. 
Crystallises  from  HI-j-Aq.     (Boullay.) 
Easily  decomp.    (Neumann,  M.  10.  236.) 
3HgI2,    2EI-fH20.      (Francois,    Dissert. 

1901,) 

Mercuric  nickel  iodide,  EgI2,  NiI2+6H20. 

SoL  in  alcohol,  ether,  and  acetone;  not 
decomp.  by  H20.  (Dobroserdoff,  C.  C.  1901, 
II.  332.) 

2EgI2,Nil2+6H2O.  Hydroscopic:  decomp. 
by  H20 :  sol.  in  acetone  and  ether.  (Dobroser- 
doff, C.  C.  1901,  II.  332.) 


Mercuric^  potassium    iodide,    Egl*,    KI-f- 


Dehquescent  (v.  Bonsdorff)  Permanent; 
decomp.  by  EaO  into  2KI,  Hgla,  and  HgI2 
'Boullay);  sol.  in  alcohol,  ether,  and  cone. 
iC2Hs02,  but  decomp.  by  other  acids  (Ber- 
themot,  J.  Pharm.  14.  186).  Sp.  gr.  of  sat. 
solution  in  H2O  =2.4  to  3.1. 

H-H20.  Sol.  m  E20  with  decomp.  Can 
be  cryst.  from  alcohol.  Very  si.  sol.  in  dry- 
ether.  Very  sol.  in  wet  ether.  (Marsh,  Chem. 
Soc,  1910,  97.  2297.) 

HgI2,  2KI.  SoL  in  E20.  (Thomsen  and 
Bloxam,  Chem.  Soc.  41.  379.; 

Sat.  solution  of  Kl-f  HgI2  in  H2O  at  22.9° 
contains  8.66%  K,  22.49%  Hg  and  52  48%  I, 
corresponding  to  0.22  mol.  K,  0.11  mol.  Hg 
and  0.45  moL  I.  (Dubom.  C.  R.  1905,  141. 
385.) 

Sp  gr.  at  16°/4°  of  aqueous  solution  con- 
taining 12.2875%  salt  =  l  10148;  containing 
12.2371%  =  1.1038;  containing  7.9843%  = 
1.06491.  (Schonrock,  Z.  phys.  Ch.  1893,  11. 
782.) 

SoL  in  methyl  acetate.  (Bezold.  Dissert. 
1906.) 

Sol.  in  ethyl  acetate.  (Alexander,  Dissert. 
1899;  Hamers,  Dissert.  1906.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  190i,  37.  4328.) 

Sol,  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3601.) 

4-2H20.  Sol.  in  alcohol,  ether  and  acetone; 
decomp.  by  E2O.  (Pawlow,  C.  C.  1901,  I. 
363.) 

Solubility  determinations  show  that  KHgI3 
and  KHgls-f-HsO  are  the  only  double  salts 
formed  at  20°~30°.  See  Efifo-fKI  under 

£I2.  (Dunningham,  Chem.  Soc.  1914,  106. 
368.) 


Mercuric  rubidium  iodide,  Hgla, 
Sol.  in  alcohol;  decomp.  by  H20. 
HgI2,   2RbI.     Very  easily  sol.  in  H20. 
(Grossmann,  B.  1904,  37.  1258.) 

Very  sol.  in  acetic  acid  and  alcohol;  decomp. 
by  H20.  Stable  in  aq.  solution  in  the  pres- 
ence of  an  excess  of  Rbl.  (Erdmann,  Arch. 
Pharm.  1894,  232.  30.) 

Mercuric  silver  iodide,  HgI2,  2AgI. 

(Wegelius  and  Kalpi,  Z.  anorg.  1909,  61. 
416.) 

Mercuric  sodium  iodide,  HgI2,  ISTal. 

Deliq.uescent,  and  decomp.  by  much  H2O. 
(v.  Bonsdorff,  Pogg.  17.  266.) 

SoL  in  alcohol:  decomp.  by  H2O. 

HgI2,  2NaI,  DeKquescent;  sol.  in  H20  and 
alcohoL  (Boullay.) 

Sat.  solution  of  NaI-fHgI2  in  H20  at 
24.75°  contains  4.59%  Na,  25%  Hg,  and 
58.25%  I,  corresponding  to  0.20  inol  Na, 


.Jlfi 
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0  112  mol  Hg,  and  0.45  mol.  I.   (Dubom,  C.  R 
3905,  141.  8S5.) 

— 4ILO      Extremely  deliquescent.     (Du- 
bom, CM? .  1«KH»,  143.  "JUk; 

Mercuric  strontium  iodide,  Hgls,  SrI2  (?; 
So)  in  H  O  without  decomp.    (Boulky.) 
-fSlL,O     As  Ca  salt      (Duboin,   C.  R 

190U,  142.  573. )  . 
2HgI2,  Srla  (v;     Docomp.  by  much  H20 

into  hoi.  HgrI2,  SrI2  and  insol.  HgI2.    (Boul- 

Mercuric   thori-um   iodide,    5HgI2,    ThI 

18H20. 

"V  orv    deliquescent.     Easily    decomp. 
H/).  viDubr,m,  A.  ch   1909,  (S)  16.  282  ) 
""  Io,  2ThI4-f  i>lH,0.    'Dubom.) 
I],  ThI4  +  12H2O.    (Duboin.) 


Mercuric  zinc  iodide. 

Deliquf'scent.  Decomp.  by  HoO.  (v, 
BonsdorfTj 

Mercuric  iodide  ammonia,  HgI2,  2NH3. 

Drcomp.  by  XH3  giving  NHg2I  and  NH4I, 
'Francf  is,  C.  R.  1900,  130.  333.) 

Stable  only  in  the  presence  of  excess  of 
ammonia  Gives  oti  NH-t  in  the  air.  (Fran- 
cois, J.  Phann.  1S97,  (6)  6.  388;  C.  C.  1897, 
I.  10SS.; 

Mercuric  iodide  hydrazine,  HgI2,  N2H4. 

Dccump.  by  H20  (Hofmann  and  Mar- 
burg, A.  1899,  305.  215.) 

Mercuric  iodide  rubidium  bromide, 
HgL,  2RbBr. 

Decomp.  by  H2O. 

Sol.  in  alcohol  without  decomp.  (Gros- 
mann,  B.  1903,  36.  1603.) 

Mercuric  iodide  silver  chloride,  HgI2,  2AgCL 
Insol.  in  H2O.    (Lea,  Sill.  Am.  J.  (3)  7. 
34.) 

Mercury  iodoanthnonide,  Hg3Sb42HgI8. 

Sol.  in  HNO8  aqua  regia  and  hot  H2S04; 
insol.  in  HCL  (Granger,  C.  R.  1901,  132. 

Mercury  nitride^  Hg3Ns. 

Gradually  decomp  by  H20.  Decomp.  by 
cone.  HNOa,  or  HCl+Aq.  (Hirzel,  J.  B. 
1852.419.) 

Not  attacked  by  cold,  but  decomp.  by  hot 
dil.  HsSO^. 

Sol.  in  acids +Aq. 

Sol.  in  ammoniacal  solutions  of  ammonium 
salts. 

Insol.  in  excess  of  KNH8.  (JiVaiiklin,  2, 
anorg.  1905,  46.  18.) 

Sol.  in  ammonia  solutions  of  ammonium 
salts  and  in  aq.  acid  solutions.  I 


Very  explosive.    (Franklin,  J.  Am   Chem. 
Soc.  1905,  27.  835  ) 
HgN, 

See  Mercurous  azoimide. 
HgN. 
See  Mercuric  azoimide. 

Mercurous  oxide,  Hg20. 

Insol.  in  H20.  Insol.  in  dil.  HC1  or  HN03 
-f-Aq.  Sol.  in  warm  cone.  HCsHsOs-fAq. 

Sol.  in  150,000  pts.  H20.  (Bhaduri.  Z. 
anorg.  1897,  13.  410.) 

Decomp.  by  H20  or  weak  bases  (Rose), 
(NH4)2CO3~hAq  (Wittstein),  KNOs+Aq 
(Rose),  KI-hAq  (Berthemot),  or  cone. 
NHXl-f  Aq  (Pagenstecher)  into  HgO  and 
Hg,  or  HgCl2,  etc. 

SI.  decomp.  by  alkali  chlorides -f-Aq  with 
formation  of  HgClo,  which  dissolves. 
(Miahle,) 

SL  sol.  in  alkali  cyanides +Aq.     (Jahn.) 

Insol.  in  KOH,  and  NaOH+Aq. 

Insol.  in  liquid  N"H8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol  and  ether. 

Mercuric  oxide,  HgO. 

Sol.  in  20,000  to  30,000  pts.  H20.  (Bineau, 
C.R.41.509.) 

Sol.  in  200,000  pts.  H2O.  (Wallace,  Ch. 
Gaz.  1858.  345.) 

Ordinary  coarse  HgO  is  sol  in  H2O  to 
the  extent  of  50  rng.  per  1.  at  25°,  but  when 
finely  powdered  the  solubility  increases  to 
150  mg.  per  1.  (Hulett,  Z.  phys.  Ch.  1901, 
37.  406.) 

Red  modification  is: — 

Sol.  in  19,500  pts.  H2O  at  25°;  in  2,600  pts. 
H20  at  100°.  (Schick,  Z.  phys.  Ch.  1903, 
42.  172.) 

1  1.  H20  dissolves  50  mg.  red  modification 
of  HgO  at  25°.  (Hulett,  Z.  phys.  Ch.  1901, 
37.  406.) 

Yellow  modification  is: — 

Sol.  in  19,300  pts  H2O  at  25°;  in  2400  pts. 
at  100°.  (Schick,  Z.  phys.  Ch.  1903,  42. 
172.) 

Sol.  in  acids,  Insol  m  H3P04  or  HsAs044- 
Aq  (Haack,  A.  262. 190.) 

Scarcely  attacked  by  H2C204+Aq.  (Mil- 
Ion,  A.  ch.  (3)  18.  352.) 

Solubility  of  HgO  in  HF  at  25°. 
Hg=g»-atoms  Hg  in  1 1.  of  the  solution. 


HF  normal 


0  12 
0.24 
0.57 
1.11 
2.17 


Hg 


0  01258 
0.0247 
0  0629 
0.1168 
0,2586 


(Jaeger,  Z.  anorg,  1901,  27. 26.) 
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S9lubility  of  HgO  in  HF  is  decreased  by  the 
addition  of  KF,  which  proves  the  non- 
existence  of  complex  fluorides.  (Jaeger  ) 

Insol.  in  H8Ajs04,  H3P04  and  in  primary 
and  secondary  alkali  salts  of  these  acids. 
(Haack,  A.  1891,  262.  190.) 

Sol.  in  hot  NH4Cl+Aq,  less  in  NH4N03+ 
Aq.  (Brett.) 

Insol.  in  KOH,  or  NaOH+Aq. 

Decomp.  by  alkali  chlorides+Aq  into 
HgCl2,  which  dissolves.  (Miahle,  A.  ch 
(3)  5.  177.) 

Sol.  in  Fe(N03)8,  and  Bi(N03)3+Aq  with 
pptn  of  oxides.  Sol.  inKI+Aq.  (Persoz) 

Very  sol.  in  acid  sulphites  -J-Aq.  CBarth. 
Z.  phys.  Ch  1892,  9.  192.) 

Completely  sol.  in  cone.  CaCl2,  BaCl2, 
MgCl2,  and  SrCl2+Aq.  (Andre",  C.  R.  1887, 
104.431.) 

Solubility  in  Ag  salts+Aq.  100  g.  Ag2S04 
in  agueous  solution  dissolve  13  g.  HgO.  Sol- 
ubility in  AgNOs+Aq  is  15.6  : 100;  in  Ag 
acetate+Aq  is  1.137:100.  (Finci,  Gazz 
ch.  it.  1911,  41.  (2)  545.) 

Much  less  sol.  in  KC1  and  NaCl-J-Aq 
than  in  H20.  (Schoch.) 

Sol.  in  U(NOS)3,  A1(NOS)3  and  Fe(N03)3+ 
Aq.  (Mailhe,  A.  ch.  1902,  (7)  27.  373.) 

Very  si.  sol  in  cold  Hg(CN)2+Aq,  abun- 
dantly sol.  at  75°  with  evolution  of  HCN. 
(Barthe,  J.  Pharm.  1896,  (6)  3.  183.) 

Sol.  in  cold  or  hot  alcoholic  NH4SCN  in 
large  amounts.  (Fleischer,  A.  1875,  179. 
225.) 

Completely  soL  in  KI+Aq.  (Jehn,  Arch. 
Pharm.  1873,  201.  97.) 

Solubility  of  red  or  yellow  modification  in 
N/50  KCl+Ag  is  about  25%  greater  than 
in  pure  H20.  (Schick,  Z.  phys.  Ch.  1903,  42. 
168.) 

Insol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J." 
1898,  20.  8290 

Insol.  in  liquid  NH$  (Franklin.  Am.  Ch. 
J.  1898, 20. 829.). 

Sol.  in  alcoholic  solution  of  hydroxylamine 
hydrobromide  below  0°.  (Adams,  Am.  Ch. 
J.  1902,  f  28.  216.) 

Insol.  in  alcohol. 

Sol.  in  trichloracetic  acid+Aq.  (Brand, 
J.  pr.  1913,  (2)  88.  342.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

When,  freshly  pptd.,  is  insol.  in  acetone + 
Aq.  even  on  warming,  but  easily  sol.  if  liquid 
is  made  alkaline  by  NaOH.  Insol.  in  aceto- 
phenpne  even  after  long  warming  at  100°. 
Sol.  in  acetaldehyde  and  much  HaO  and  a 
little  NaOH.  (Auld  and  Hantzsch,  B.  1905, 
.  38.  2680.) 

SoL  in  formamide.    (Fischer,  Arch.  Pharm. 
1894,  232.  329.) 
•  •  Very  sol.  in  ethylene  diamine.    For  1  mol. 


HgO,  7-10  mols.  ethylene  diamine  are  neces- 
sary. fTraube  and  Lowe,  B.  1914,  47.  1910.) 

Easily  sol.  in  benzamide.  (Dessoignes, 
A.  ch.  1852,  (3)  34. 146  ) 

When  freshly  pptd.,  is  sol.  in  picric  acid+ 
Aq  fVaret,  C.  R.  1894, 119.  560.) 

Sol.  in  alkaline  solution  of  phenol  disul- 
phonic  acid.  (Lumiere  and  Chevrotier,  C.  R. 
1901, 132.  145.) 

Sol.  in  nucleic  acid+Aq  when  freshly 
pptd.  (Schweckerath;  Pat.  1899.) 

Sol.  in  gum  arable  +Aq.  (Peschier,  J. 
Pharm.  1896,  (6)  3.  509.) 

Mercuric  oxybromide,  HgBr2,  HgO. 

(Andre*,  A.  ch.  (6)  3.  123.) 

HgBr2,  2HgO.    (Andr<§.) 

HgBr2,  3HgO.  (a)  Yellow.  Insol.  in  cold, 
si.  sol.  in  hot  H20.  Easily  sol.  in  alcohol. 
(LSwig.) 

(6)  Brown.  Insol.  in  alcohol.  (Rammels- 
berg,  Pogg.  55.  248.) 

HgBr2,^4HgO.    (Andre.) 

Insol.  in  ord  solvents.  Decomp.  by  al- 
kalies and  acids.  (Fischer  and  von  Warten- 
burg,  Ch.  Z.  1902,  26.  894 ) 

2HgBr2,  7HgO.  Readily  decomp.  by  acids 
and  alkalies.  (Fischer  and  von  Wartenburg.) 

Mercurous  oxychloride,  Hg20,  2HgCl. 

Min.    Eglestonite. 

Decomp.  by  hot  HC1  and  by  HN03. 
(Moses,  Am.  J.  Sci,  1903,  (4)  16.  253.) 

Mercuric  oxychloride, 

HgO,  HgCl2.  Less  sol.  than  HgCl2,  but 
not  isolated.  (Thummel.)  Decomp.  by 
cold  H20.  fAndr^.  A.  ch.  (6)  3.  118.) 

HgO,  2HgCl2.  Decomp.  by  warm  H20  or 
cold  alcohol  into  2HgO,  HgCl2.  (Thiimmel, 
Arch.  Pharm.  (3)  27.  589.) 

Decomp.  by  H2O.  Not  decomp.  by  al- 
cohol. (Arctowski,  Z.  anorg.  1895,  9.  178.) 

2HgO,  HgCl2.    Two  modifications. 

A.  Red.    Insol.  in  H20;  decomp.  by  alkali 
carbonates,   or    chlorides+Aq    into   4HgO, 
HgCl2. 

Acted  upon  by  cold  alkali  carbonates  and 
alkali  chlorides 4-Aq.  (Schoch,  Am.  Ch.  J. 
1903,  29.  335.) 

Not  decomp.  by  HaO  at  ord.  temp .  (Thum- 
mel.) 

Very  si.  sol.  in  cold,  completely  sol.  in 
hob  H2O.  (Haack,  A.  1891,  262.  189.) 

A  small  amt.  of  HN08  converts  it  into  a 
white  powder;  more  HNOs  dissolves  it. 
(Haack,  A.  1891,  262.  189.) 

B.  Black.   Not  decomp.  by  alkali  chlorides, 
or  carbonates-1-Aq.    (Thummel.) 

.    Not  affected  by  boiling  alkali  carbonates 

or  alkali  chlorides+Aq.    (Schoch,  Am.  Ch. 

J.  1901,  29.  335.) 

Insol.  in  cold  and  hot  H20  and  alcohol. 
SoL  in  acid.  (Van  Nest,  Dissert.  1909.) 
Not  changed  by  H20.  (Blaas,  Miner. 

Mitt.  (2)  2.  177.) 
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Sol.  in  IINOj,  or  HCl+Aq.     CBlaas.) 
Xot  r:hiing<»il  by  alcohol     (Blaas.) 
-f  ?2H80.    'R;fy,  A.  1901,  316.  255.) 
."JlgO,  HgCl>.     Decomp.  by  warm  H2O. 

'  Tlmniini'l.) 

Xot  attacked  bv  cold  H2O.    (Andre.) 
Ppt.     Tarugi,  Gazz.  ch  it.  1901,  31.  313.  ) 
Decomp.  by  H2O.     Not  decomp.  by  al- 

cohol   (Arctowski,  Z.  anorg.  1895,  9.  178.) 
Thn  c  n  (xlijicati  or*  s. 
a   Prisms.    Decorap.  bv  boiling  Hj»0. 

b.  Brick-red,  amorphous. 

c.  Yellow  plates. 

,'Schoch,  Am.  Ch.  J  1903,  29.  337  ) 


Decomp.  bv  hot  H2O,  Na2C03  or  NaOH+ 
Aq.  Sol.  in  JKHCO,+  Aq.  Insol.  in  cold  dil. 
HNO3.  (Tarugi.) 

4HgO,  HgCl2.  Decomp.  by  H20.  Not 
decomp.  by  alcohol.  fArctowski,  Z.  anorg. 
1895,  9.  178.) 

Two  modifications. 

A.  Yellow  plates. 

Easily  sol.  in  acids.  Insol.  in  alcohol  and 
ether.  Decomp.  by  KOH.  (Dukelski,  Z. 
anorg.  1906,  49.  336.) 

B.  Brown,  amorphous. 

Easily  sol.  in  acids.    Decomp.  by  KOH. 

Insol.  in  alcohol  and  ether.  (Dukelski, 
Z.  anorg.  1906,  49.  336.) 

5HgO,  HgCla.    fMillon.) 

Does  not  exist.    (Thummel.) 

6HgO,Hg;Cl2.   Does  not  exist.    (T.) 

+H2O.  Insol.  in  cold  H2O.  Voucher,  A. 
ch.  (3)  27.  353.^) 

Does  not  exist.    (T.) 

7HgO,  4HgCl2     (Roucher.) 

Does  not  exist.    (T.) 

Mercuromercuric  oxychloride,  Hg2OCL 

Min,  Terlirtgniite. 

Decomp.  by  HC1  and  HN08. 

Slowly  decomp.  by  cold  acetic  acid  when 
powdered.  (Hillebrand  and  SchaUer,  J. 
Am.  Chem.  Soc.  1907,  29.  1190.) 

Mercuric  strontium  oxychloride,  HgO,  SrCl2 
+6H20. 

Decomp.  by  H20.    (Andre*,  C.  R.  104.  431.) 

Mercuric  oxyfluoride,  HgO,  HgF2+H20. 

Decomp.  by  H20.  Sol.  in  dil.  HNOs+Aa. 
(Finkener.) 

Mercuric  oxyiodide,  3HgO,  HgI2. 

Decomp.  by  H20.  Sol.inHI+Aq.  (Weyl, 
Pogg.  181.  524.) 

Mercuric  oxyphosphide,  Hg5P204. 

De'comp.  by  H20.  (Partheil  and  van 
Haaren,  Arch.  Pharm.  1900,  238.  35.) 

Mercuric  oxyselenide,  2HgSe,  HgO. 

.  Eaf>  sol  in  aqua  regia.    (Uelsmann,  A. 
116. 


!  Mercury  phosphide,  Hg3P2. 

Insol.  in  HoO,  HNO3,  or  HCl+Aq.    Easily 
sol  in  aqua  regia.    (Granger,  C.  R  115.  229.) 
HgJY.    ^Granger,  C.  N.  1898,  77.  229.) 

Mercury  phosphochloride,  P2Hg3,  3HgCl2H- 

3H20. 

See    Dimercuriphosphonium    mercuric 
chloride. 

Mercury  phosphosulphide,  2HgS,   P2S. 
HgS,  P2S. 

2HgS,  P2S3     (Berzelius.) 
3HgS,  PoS3.    (Baudrimont,  C.  R.  65.  323.) 
2HgS,  P2SB.    (Berzelius,  A.  47.  256 ) 

Mercuric  selenide,  HgSe. 

Sol.  in  cold  aqua  regia  when  crystalline. 
When  precipitated  shows  the  same  properties 
towards  solvents  as  mercuric  sulphide.  (Reeb 
J.  Pharm.  (4)  9.  173.) 

Min.  Tilmannite.    Sol.  only  in  aqua  regia. 

Mercuric  selenochloride,  2HgSe,  HgCl2. 

Insol.  in  boiling  HC1,  HNOS;  or  H2S04+ 
Aq.  Easily  sol.  in  aqua  regia  and  a  mixture 
of  H2SO4  and  cone.  HNO8+Aq.  (Uelsmann, 
J.  B.  1860.  92.) 

Mercurous  sulphide,  Hg2S. 

Insol  in  H20,  dil.  HN03,  hot  NH4OH,  or 
(NH4)2S+Aq.  Sol.  in  KOH +Aq  with  separa- 
tion of  Eg.  (Rose.) 

Does  not  exist;  only  mixtures  of  Hg  and 
HgS  are  formed.  (Barfoed,  J.  pr.  93.  230.) 

See  also  Baskerville,  J.  Am.  Chem.  Soc. 
1903,  25.  799.) 

Not  attacked  by  HN03  below  0°,  but  at- 
tacked by  dil.  HNOS  and  HCl+Aq  when 
temp,  is  increased.  Sol.  in  Na2S  or  K2S  but 
Hg  soon  ppts.  (Antony  and  Sestini,  Gazz. 
ch.  it.  1894,  24,  (1)  194.) 

Mercuric  sulphide,  HgS. 

Insol.  in  H20. 

Pptd.  as  a  brown  coloration  in  presence  of 
20,000  pts.  H20,  and  as  a  green  coloration  in 
presence  of  40,000  pts.  H20.  (Lassaigne.) 

Much  less  sol.  in  H20  than  Ag2S  or  Cu2S. 
(Bodlander,  Z.  phys.  Ch.  1898,  27.  64.) 

1  1.  H20  dissolves  0.05X10-8  mols  HgS  at 
18°.  (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 

Sol.  in  cold  cone.,  and  in  hot  dil.  HI+Aq  or 
HBr+Aq.  (Kekule*,  A.  Suppl.  2. 101.)  Very 
si.  decomp.  by  hot  cone.  HCl+Aq.  Not  at- 
tacked by  hot  HNOa+Aq.  Sol.  in  cold  aqua 
regia. 

Not  attacked  by  4r-N  HN08  or  4-N  HN08 
+4r-N  H2SO4  at  ord  temp,  even  after  many 
days.  Byaction  of  a  mixture  of  equal  volumes 
of  4-N  HN03  and  cone.  H2S04,  there  was 
slight  action  on  pptd.  HgS  after  14,  more 
action  after  62  days.  If  JEgS  is  boiled  with 
the  4r-N  acids,  oxidation  takes  place  most 
rapidly  with  4r-N  HNOa,  then  the  mixture 
66.7%  4-N  H2S04+33.3%  4»N  HNO8,  then 
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33.3%  4-N  H2S04+66.7%  4-N  HNO3,  and 
lastly  4r-N  H2S04  alone.  (Moore,  J.  Am. 
Chem  Soc.  1911,  33.  1094.) 

Cold  cone.  H2S04  does  not  attack  red  or 
black  HgS,  but  they  are  attacked  by  hot  acid. 
(Berthelot,  A.  ch.  1898,  (7)  14. 198.) 

Freshly  pptd.  HgS  is  insol.  in  dil.  KCNH- 
Aq.  (Berthelot.) 

Sol.  in  K2S-f-Aq,  but  readily  only  in  pres- 
ence of  free  alkali.  (Brunner,  Pogg.  15.  596.) 
Insol.  in  boilmg  KOH+Aq. 

Sol.  in  KSH  or  NaSH-f-Aq.  Very  si.  sol 
in  cold  yellow  (NH4)2S+Aq.  Insol.  in  KCN 
or  Na2S203+Aq.  (Fresenius ) 

Easily  sol.  in  cone.  Na2S  or  K2S+Aq, 
even  in  absence  of  KOH  or  NaOH.  Insol.  in 
(NH4)2S+Aq.  Sol.  in  CaS,  BaS,  or  SrS+Aq. 
Insol.  in  NaSH  or  KSH-hAq.  (de  Koninck, 
Z.  angew.  Ch.  1891.  51.) 

Solubility  in  NaSH  is  very  small  in  com- 
parison with  that  in  Na2S+Aq.  (Knox, 
Trans.  Faraday.  Soc.  1908,  4.  30.) 

Solubility  in  BaS  is  practically  equal  to 
thatinNa2S.  (Knox.) 

All  cryst.  modifications  are  sol.  in  cone. 
K2S  and  in  cone.  Na2S+Aq.  (Allen  and 
Crenshaw,  Am  J.  Sci.  1912,  (4)  34.  368.) 

Sol.   in   potassium   thiocarbonate+Aq. 
(Rosenbladt,  Z.  anal.  26.  15.) 

Sol.  in  alkali  sulpho-molybdates,  -tung- 
states,  -vanadates,  -arsenates,  -antimonates, 
and  -stannates.  (Storch,  B.  16.  2015.) 

1  1.  BaS2H2+Aq  containing  50  g.  Ba  dis- 
solves no  HgS  in  the  cold,  but  50-60  g.  at 
40-50°. 

Insol  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.X 

Insol.  in  pyridine.  (Schroeder.  Dissert. 
1901.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Exists  in  a  colloidal  state,  sol.  in  H20. 
(Winnsinger,  Bull.  Soc.  (2)  49.  452.) 

Min.  Cinnabar.  Insol.  in  H2O,  alcohol, 
dil.  acids,  or  alkaline  solutions. 

Decomp.  by  hot  dil.  HNOs+Aq.  Not 
decomp.  by  HCl+Aq,  but  easily  oy  hot 
H2S04  or  aqua  regia.  Easily  sol.  in  CuCl2-j- 
Aq.  (Karsten.) 

Sol.  in  a  mixture  of  Na2S  and  NaOH  when 
present  in  the  proportion  of  HgS  :  2Na2S. 

Sol.  in  pure  Na2S+Aq  or  in  mixtures  of 
Na2S  and  NaSH+Aq.  ^Insol.  in  cold  NaSH+ 
Aq,  but  sol.  on  warming  with  evolution  of 
H2S.  (Becker,  Sill  Am  J.  (3)  33.  199.) 

Insol.  in  acetone.    (Krug  and  M'Elroy.) 

Cinnabar  is  easily  sol.  in  20%  HBr+Aq. 
(Rising  and  Lenher,  J.  Am.  Chem.  Soc.  1896, 
18.  96.) 

Sol.  in  S2C18.  (Smith,  J.  Am.  Chem.  Soc. 
1898,  20.  291.) 

Mercuric  platinum  sulphide. 
See  Sulphoplatinate,  mercuric. 


Mercuric  potassium  sulphide,  K2S,  2HgS. 

Decomp.  into  its  constituents  by  H20;  de- 
comp. by  HC1,  and  HN08-f-Aq,  and  by  hot 
KOH,  and  NH4OH+Aq.  (Schneider,  Pogg. 
127.  488.) 

K2S,  HgS+5H2O.  Decomp.  by  H20  or 
alkalies.  (Weber,  Pogg.  97.  76.) 

+H20.    (Ditte.) 

+7H20.  Sol.  in  K2S+Aq.  (Ditte,  C.  R. 
98.  1271.) 

K2S,  5HgS+5H20.  Easily  decomp.  by 
H20.  (Ditte.) 


Mercuric    sodium    sulphide,    HgS, 
8H20. 

Decomp.  by  H20  or  alkalies. 

5HgS,  2Na2S+3H20.  Decomp.  by  H20. 
(Knox,  Trans.  Faraday  Soc.  1908,  4.  36.) 

Mercuric  sulphobromide,  2HgS,  HgBr2. 

Insol.  in  H20.  Not  attacked  by  boiling 
HN03orH2S04.  (Rose.) 

Mercuric  sulphochloride,  2HgS,  HgCl2. 

Insol.  in  H20,  cold  or  hot,  dil.  or  cone. 
HN08,  H2SO4,  or  HCl-|-Aq.  (Rose,  Pogg.  13. 
59.) 

Decomp.  by  hot  aqua  regia. 

By  boiling  with  dil.  HN03,  H2SO4  and 
HC1,  Hg  and  Cl  go  into  solution.  (Hamers, 
Dissert.  1906.) 

Insol.  in  H20  and  H2S04.  Partly  sol.  in 
HC1  and  HN08;  easily  sol.  in  aqua  regia. 
(Alexander,  Dissert.  1899.) 

Sol.  in  aqua  regia.  (Deniges,  Bull.  Soc. 
1915,  (4)  17.  356.) 

3HgS,  HgCl2.  Properties  as  the  above 
comp.  (Poleck  and  Goercki,  B.  21.  2415.) 

4HgS,  HgCl2.   As  above.    (P.  and  G.) 

5HgS,  HgCl2.   As  above.    (P.  and  G.) 

Insol.  in  alkali  sulphides  and  in  fuming 
HN03;  decomp.  by  NaOBr+Aq  and  by 
KOH.  (Bodroux,  C.  R.  1900,  130.  1399.) 

81.  sol.  in  solutions  of  alkali  sulphides  unless 
heated.  (BerzeHus.) 

Easily  sol.  in  alkali  sulphides  4-Aq;  slowly 
sol.  in  alkalies  or  alkali  hydrosulphides+Aq. 
(Atterberg,  J.  B.  1873.  258.) 


Mercurous  sulphotefrachloride,  Hg2SCl4. 


Mercuric  sulphofluoride,  2HgS,  HgF2. 

Decomp.  by  boiling  H20.   Not  decomp. 
hot  HC1  or  HNOa+Aq,  but  gives  HF 
hot  H2SO4+Aq.    (Rose,  Pogg.  13.  66.) 

Mercury  sulpho:taiide,  HgN2S,  NH3, 
Ppt.    (Ruff,  B.  1904,  37.  1585.) 

Mercuric  sulphoiodide,  HgS,  HgI2. 
Ppt.    (Rammelsberg,  Pop.  48.  175.) 
2HgS,  HgI2.    (Palm,  C.  CT 1863. 121.) 


MEKCl  1UC  srLI'IIO  IODIDE  AMMONIA 


Insoi.  in  uiin.  an* Is  with  exception  of  aqua 
regia.  Jlamw,  Dissert.  1906  J 

Mercuric  sulphoiodide  ammonia,  2IIgS, 

IlKls,  XII3. 
'Foerster,  Ch.  Z.  lXi».">f  19.  1805.1 

Mercuric  telluride,  IlgTe. 

Min.  Colttra<hiirt  Sol  in  boiling  HX08+ 
Aq  with  separation  of  H2TeO-, 

Metastannic  acid. 
See  Stannic  acid. 

Molybdatoiodic  acid. 
Sec  Molybdoiodic  acid. 

Molybdenum,  Mo 

Not  attacked  by  HC1,  HF,  or  dil.  H2S044- 
Aq,  Sol.  in  cone,  HuSO*.  Very  easily  sol.  in 
aqua  regia.  Oxidised  by  HNOs-f-Aq  either  to 
molybdenum  oxide,  which  dissolves  in  HNOs, 
or,  if  HNO5  is  in  excess,  to  molybdic  acid, 
which  remains  undissolved. 

Attacked  by  HNOj+Aq  containing  3-70% 
HNO«,  but  only  slowly  by  70%  acid,  with 
formation  of  insol.  white  powder;  much  more 
vigorously  by  50°fc  acid,  in  which  case  a  clear 
solution  is  formed.  (Montemartini,  Gazz.  ch. 
it.  22.  384.) 

Not  attacked  by  alkalies -f-Aq.  (Bucholz, 
Scher.  J.  9.  485.) 

With  a  sp.  gr.  9.01,  the  metal  is  malleable 
and  sol,  in  a  mixture  of  HF  and  HNOs,*  sol. 
in  fused  K010t.  (Moissan,  Bull.  Soc.  1895, 
(3)  13.  966.) 

Ductile  Mo  is  moderately  quickly  attacked 
by  HNOs,  H«S04  and  HCL  (Fink,  Met. 
Chem.  Eng.  1910,  8.  341.) 

Not  immediately  attacked  by  cold  dil. 
HNOs,  Not  attacked  by  dil.  and  cone. 
E2S04.  Boiling  dil.  ECl-fAq  does  not  at- 
tack; cone,  dissolves  traces  by  long  heating. 
Sol  in  aqua  regia.  (Lederer,  Dissert.  1911.) 

Da.  HC1  dissolves  20.3%  Mo  at  110°  in 
18  hrs.  More  slowly  sol  in  HC1  (sp.  gr. 
1.15). 

Insol.  in  diL  H2S04  at  110°.  Slowly  sol. 
in  cone.  H2S04  (sp.  gr.  1.S2)  at  110°,  rapidly 
6oLat2000-2500. 

Slowly  sol.  in  cone.  HNOa  (sp.  gr.  1.40), 
rapidly  sol  in  dil.  HNO»  (sp.  gr.  1.15). 

Rapidly  sol.  in  hot  aqua  regia.  Insol.  in 
hot  or  cold  HF.  (Ruder,  J.  Am.  Chem.  Soc. 
1912,  34.  388.) 

Insol.  in  KOH4-Aq.  Sol.  in  fused  KOH. 
(Ruder,  J.  Am.  Chem.  Soc.  1912,  34.  389.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Molybdenum  acichloride. 
See  Molybdenyl  chloride. 


Molybdenum  amide,  OH.Mo02.NH2. 

Very  unstable.     Insol.   in   abs.    alcohol. 
(Fleck,  Z.  anorg.  1894,  7.  353.) 

Molybdenum    amide    nitride,    MosNi9H4  = 

4MoN2,  Mo(NE»)i. 

Not  attacked  by  HC1,  or  dil.  HNO8+Aq. 
(Uhrlaub.) 


Molybdenum  amidochloride, 

Insol.  in  H20  and  dil.  acids.    (Rosenheim, 
Z.  anorg.  1905,  46.  317.) 

Molybdenum  amidochloride  ammonia, 

Mo2(NH2)3Cl8,  10NH3. 
Unstable  in  the  air.    (Rosenheim,  Z.  anorg. 
1905,  46.  319.) 


Molybdenum  boride, 

Moderately  attacked  by  hot  cone,  acids 
and  vigorously  by  hot  aqua  regia.  (Tucker 
and  Moody,  Chem.  Soc.  1902,  81.  17.) 


Molybdenton  dtbromide,  MoBr2 
See  Bromomolybdenum  bromide 


Molybdenum  ^ribromide,  MoBr3. 

Not  decomp.  by  H2O.  Boiling  cone.  HC1, 
and  cold  dil.  HNO8+Aq  do  not  attack  appre- 
ciably. Dil.  ^  alkalies  act  slowly,4  but  decomp. 
with  separation  of  Mo2Os  on  boiling.  (Blom- 
strand,  J.  pr,  82.  435.) 


Molybdenum  fc^TYzbromidc,  MoBr^. 

Rapidly  deliquescent,  and  easily  sol.  in 
H20.  (Blomstrand,  J.  pr.  82.  433.) 

Molybdenum  bromochloride,  etc. 
See  Bromomolybdenum  chloride,  etc. 

Molybdenum  bronze. 
See  Molybdate  molybdenum  oxide,  sodium. 

Molybdenum  carbide,  Mo2C. 

Insol.  in  HN08.  (Moissan,  Bull.  Soc. 
1895,  (3)  13.  967.) 

MoC.  Does  not  decomp.  H20  even  at 
500-600°.  Slowly  attacked  by  hot  HC1,  HF 
and  hot  cone.  B^SO*.  Easily  decomp.  by 
HNOs.  Not  attacked  by  NaOH-hAq  or 
KOH-f-Aq.  (Moissan  and  Hoffmann,  C.  R. 
1904, 138. 1559.) 

Molybdenum  carbonyl,  Mo(CO)6. 

Quickly  attacked  by  bromine.  Sol.  in 
ether  or  benzene.  (Mond,  BQrtz  and  Cowap, 
Chem.  Soc.  1910,  97.  808.) 

Molybdenum  c&chloride,  MoCli^MojCljCU. 
See  Chloromolybdenum  chloride. 
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Molybdenum  Znchloride,  MoCl3. 
Insol.  in  H20  or  boiling  cone.  HCl+Aq 

Easily  sol,,  especially  when  heated,  in  HN03 

+Aq.    Sol  in  H2S04.    Decomp.  by  NH4OH, 

KOH,  or  NaOH+Aq. 
SI.  sol.  in  alcohol.    (Leichti  and  Kempe  ) 
Practically   insol.   in   alcohol    and    ether. 

(Hampe,  Ch.  Z.  1888,  12.  5  ) 

Molybdenum  te/rachloride,  MoCl4. 

Deliquescent.  Hisses  with  little  H2O,  but 
only  partly  sol.  in  more  H20.  Only  si.  sol.  in 
cone.  HCl+Aq.  Sol.  in  H2S04  or  HN08+ 
Aq.  Partly  sol.  in  alcohol  and  ether.  (  Liechti 
and  Kempe.) 

Molybdenum  pentncbloride,  Mods. 

Very  deliquescent.  Sol.  in  H20  with  ex- 
treme evolution  of  heat.  Sol.  in  HC1,  HNO3. 
orH2S04+Aq. 

When  freshly  prepared,  is  incompletely  sol. 
in  H20,  but  after  standing  is  easily  sol.  with 
hissing.  (Kalischer,  Dissert.  1902.) 

Sol.  in  a  small  amt.  of  conc.JECL  (Hampe, 
Ch.  Z.  1888,  12.  5  ) 

Sol.  in  absolute  alcohol  or  ether.  (Liechti 
and  Kempe.) 

Sol.inCHCl3andinCCl4.  Sol.  with  hissing 
in  many  organic  solvents  (  ethers,  alcohols. 
ketones,  aldehydes,  acids,  acid  esters,  acia 
anhydrides,  amines).  Sol.  in  cinnamic  alde- 
hyde (Kalischer,  Dissert.  1902.) 

Molybdenum  hydroxyl  chloride,  Mo(OH)2Cl2. 
Easily  sol.  in  H20.     (Debray,  C.  R.  46. 
1101.) 

Molybdenum  fe^rachloride  phosphorus  penta- 
chloride,  MoCl4;  PC15. 

Sol.  in  H20. 

MoCU,  2PC16.  Sol  in  H20.  (Cronander, 
Bull.  Soc.  (2)  19.  500.) 


Molybdenum  phosphorus 


Easily  decomp.  (Smith  and  Sargent,  Z. 
anorg.  1894,  6.  385.) 

Molybdenum  phosphoryl   chloride,    MoCl6, 

POC18. 

Decomp.  by  H20;  insol.  in  CS2;  sol.  in 
and  CHC18. 

Molybdenum  tfnchloride  potassium  chloride. 

Efflorescent.  Decomp.  with  H20.  (Ber- 
zelius.) 

MoCl3,  3KC1.  Very  sol.  in  H2O.  Nearly 
insol.  in  alcohol  and  ether.  (Chilesotti,  C.  C. 
1903,  II.  652.) 

•f2H20.  Fairly  easily  sol.  in  cold  H20 
without  any  apparent  decomp.  Decomp.  in 
aqueous  solution,  slowly  in  the  cold  but 
rapidly  on  boiling.  Tnis  decomp.  is  pre- 
vented by  the  presence  of  HG1. 


SI   sol.  in  cone.  HC1     (Henderson,  Proc. 
Chem  Soc.  1903,  19.  245  ) 


Molybdenum  rubidium  chloride,  J 

+H20. 

Sol.  in  H20.  Nearly  insol.  in  alcohol  and 
ether  (Chilesotti,  C.  tJ.  1903,  II.  652.) 

Molybdenum     pentacbloride    nitrogen    sul- 

phide, MoCl,,  N4S4. 

Decomp  in  moist  air.  (Davis,  Chem.  Soc. 
1906,  89,  (2)  1575.) 

Molybdenum  teifiuoride,  MoF6. 

Decomp  by  a  little  H20  with  separation 
of  blue  oxide.  Sol  in  large  amount  of  H2O 
forming  a  colorless  solution. 

Absorbed  by  alkalies  and  NH4OH-f-Aq. 
(Ruff,  B.  1907,  40.  2930  ) 

Molybdenum  fluoride  with  MF. 
See  Fluomolybdate,  M. 

Molybdenum  potassium  frifluoride  (?). 
Precipitate.    Sol.  in  HCl+Aq. 

Molybdenum  potassium  fe/rafluoride  (?). 
SLsol.  inH20.    (Berzelius.) 

Molybdenum  s^wihydroxide,  Mo2O6H6. 

Difficultly  sol.  in  acids.  Insol.  in  KOH, 
NaOH,  NH4OH.  or  K2COa-hAq.  Somewhat 
sol.  in  (NHi^COs+Aq,  but  pptd  on  boiling. 
(Berzelius.) 

Molybdenum  hydroxide,  MosOs,  SHaO. 

Easily  sol.  in  H20.  Insol  in  CaCl2, 
NH4C1,  or  NaCl+Aq.  SI  sol.  in  alcohol. 

(Berzelius.) 
t 

Molybdenum  ^/hydroxide,  Mo02,  zH2O. 

Slowly  and  not  abundantly  sol.  in  H2O, 
from  which  it  is  precipitated  by^NH^Cl  and 
other  salts  Gelatinises  by  standing  in  closed 
vessels  or  by  evaporating  on  the  air.  Sol.  in 
the  ordinary  acids.  Insol.  in  KOH.  or  NaOH 
-f-Aq.  Sol.  in  alkali  carbonates  +Aq. 

Molybdenum  ^iodide,  MoI2. 

Insol.  in  H20  and  alcohol.  SL  attacked 
by  cold  H2SO*  or  HN08.  (Guichard,  A. 
ch.  1901,  (7)  23.  567.) 

SI.  decomp.  H20  at  ordinary  temp.  Slowly 
sol.  in  HaS04  and  HN08.  (Guichard,  C.  R. 
1896,  123.  822.) 

Molybdenum  tetraiodide  (?). 
Completely  sol.  in  water.    (Berzelius.) 


Molybdenum  nitride,  Mo5N«,  and 

(Uhrlaub.) 

See  Molybdenum  amide. 

Mo8N2.    (Rosenheim,  2?.  anorg.  1905,  46. 
317.) 
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Molybdenum  mot'  oxide,  MoO. 

Kn<  nvn  only  as  hydroxide     i  Blomstrand,  J 
pr.  77.  !K)j 


Molybdenum 
Insol  in  iici<ls  or  alkalies 
»Soo  Molybdenum  s^sgwhydroxide. 


Molybdenum  <//oxide,  3 

Insol  in  HC1  or  HF+Aq  81.  sol.  in  cone 
HgSOf.  HNOa  oxidises  to  Mo03.  Not  at- 
tacked by  KOH+Aq  rtJlhk,  A.  144.  227.) 

SLsofinKHCiHA+Aq. 

Molybdenum  /noxide,  Mo03. 

Sol.  in  oOO  pts.  cold,  and  much  less  hot  H20 
(Bucholz.) 

Sol.  in  960  pts.  hot  H20.    (Hatchett.) 

Sol.  in  o70  pts,  cold,  and  much  less  hot  H20 
(Dumas.) 

Sol  in  acids  before  ignition.  Insol.  in  acids, 
but  si.  sol.  in  acid  potassium  tartrate-f-Ac 
after  ignition.  SoL  in  alkalies  or  alkali  car- 
bonates+Aq. 

Sol.  m  NH4OH+Aq. 

AVv  also  Molybdic  acid. 

Mm.  Molybdih:    SoL  in  HCl+Aq. 

Molybdenum  oxide,  Mo205. 

Sol  in  H2S04  and  HC1;  only  si.  sol.  in 
H2S04  (Klason,  B.  1901,  34.  151.) 

+3H20.  SI  sol.  in  H2O  (2  g  in  1  1.) 
Insol.  in  NH4Cl+Aq.  Insol.  in  caustic  al- 
kalies, somewhat  sol.  in  NH4OH.  Much 
more  sol.  in  M2C03+Aq  and  m  (NH4)2C03+ 
Aq.  (Klason,  B.  1901,  34.  150.) 

Mo4Oio+3H20.  (Smith  and  Oberholtzer, 
2.  anorg.  1893,  4.  243.) 

Mo4On-{-6H20.  Sol.inH2O.  (Bailhache, 
C,  R.  1901,  133.  1212.) 

Mo*O,4-f6H20.  Very  sol.  in  H20.  (Guich- 
ard,  C.  R.  1900,  131.  419.) 

Mo702fl.  Sol.  in  H20.  (Junius.  Z.  anorg. 
1905,  46.  447.)  * 

Mo50041+21H20=Mo205,  18Mo02-f 
21H20.   Easily  sol.  in  H20.    Insol.  in  NH4C1 
+Aq.    (Klason,  B.  1901,  34.  160.) 

Mo26077+24H20=Mo208,  24Mo08+ 
24H20.    (Klason,  B.  1901,  34.  159.) 

3Mo2Oa,  2Mo7024+18H20.  SoL  in  H20. 
(B.) 

It  is  probable  that  the  five  blue  oxides  of 
molybdenum  described  by  Klason  (B.  34, 
148,  158)  and  Bailhache  are  either  the  blue 
oxide  MosOu  prepared  by  the  author  or  mix- 
tures of  this  compd.  with  molybdenum  tri- 
oxide.  (Guichard,  C.  R.  1902, 134. 173.) 

MoaOjs.  Not  attacked  by  ammonia:  easily 
oxidised J>y  HNO,-f  Aq.  Not  attacked  by 
HC1  or  HiS04+Aq.  (Wshler.  A.  110.  275.) 

Formula  is  MosOs,  according  to  Wohler, 
but  Muthmann  (A.  238.  108)  has  shown  that 
correct  formula  is  Mo4Oi2. 

Not  attacked  by  boiling  alkalies,  HC1,  or 
dil.  H2S04+Aq.  SoL  in  eonc.  H2&04,  mth 


subsequent  decomp  Sol  in  aqua  regia,  and 
Cl2-f-Aq.  (Muthmann) 

Mo308.  Sol.  in  H2O.  (Muthmann,  A. 
238.  108  ) 

Min.  Ilsenin  unite  (?) 

+5H2O.  Moderately  sol.  in  H20.  (Mar* 
chetti,  Z.  anorg.  1S99,  19.  393.) 

MoaO?.    (v.  d.  Pfordten,  B.  15.  1925.) 

Molybdenum  tr  /.oxide  ammonia,  Mo03, 3NH3. 

Unstable  in  air.  Very  sol  in  H2O  with 
evolution  of  ammonia.  (Rosenheim,  Z. 
anorg.  1906,  50.  303.) 

3Mo03,  NH3+HH2O.  True  composition 
of  commercial  molybdic  acid.  (Klason,  B. 
1901,  34.  156.) 

NH4H3Mo5Oi2.  Very  si.  sol.  in  cold,  easily 
sol.  in  hot  H2O  with  partial  decomp.  (Klason, 
B.  1901,  34.  156  ) 

3Mo65,  3NH3+7H20  -  (NH4)3H3Mo3012 
+4H20 .  True  composition  of  Rammelsberg's 
3(NH4)20,  7MoOs+12H20.  (Klason,  B. 
1901,  34.  155.) 

4Mo03,  NH3-f6H20.  Very  si.  sol  in  cold, 
very  easily  sol.  m  hot  H20.  An  insol.  modi- 
fication with  less  H20  gradually  cryst  out. 
(Mylius,  B.  1903,  36.  639.) 

4Mo03,  2NH3+3H20.  (Klason,  B.  1901, 
34.  156.) 

6Mo03,  3NH3+5H2O.  Very  si.  sol.  in 
cold,  more  easily  sol.  in  hot  H20,  with  partial 
decomp.  (Klason,  B  1901,  34. 156.) 

12Mo03,  3NH3+12H20.  (Klason,  B. 
1901,  34.  158.) 

12Mo03,  3NH3,  12H20+3Mo08,  8H20. 
Moderately  sol.  in  boiling  H20.  (Klason.) 

15Mo03,  3NH3+6H2O.  Insol.  in  H20. 
(Klason.) 

4Mo03,  Mo02,  2NH8+7H2O.    Slowly  sol. 

H20;  fairly  stable,  gradually  decomp.  by 
dil.  acids.  (Hofmann,  Z.  anorg.  1896,  12. 
280.) 

Molybdenum  dioxide  ammonia  hydrogen 
peroxide,  18Mo05,  14NH3,  3H2Oa+ 
18H2O. 

SoL  in  H20.  Sp.  gr.  of  sat.  solution  =* 
1.486  at  17.4°.  (Baerwald,  B.  1884, 17. 1206.) 

Molybdenum  oxybromide. 
See  Molybdenyl  bromide. 

Molybdenum  oxychloride. 
See  Molybdenyl  chloride. 


Molybdenum  oxyfluoride. 
See  Molybdenyl  fluoride. 

Molybdenum  oxyfhioride  with  MF. 

See  Huoxymolybdate,  M,  and  Muoxyhypo- 
molybdate,  M. 

Molybdenum  phosphide,  Mo2F2. 

Gradually  sol.  in  hot  HN03+Aq.    (Wshler 
and  Rautenberg,  A.  109.  374.) 
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Molybdenum  selenide,  MoSe3. 

Not  obtained  pure.  (Uelsmann,  A.  116, 
125.) 

Molybdenum  silicide. 

Sol.  in  HF;  only  very  si  sol  in  other  acids. 
(Warren,  C.  N.  1898,  78.  319.) 

MoSi2.  Insol.  in  all  min  acids;  sol.  in  a 
warm  mixture  of  HF+HN03.  (Defacqz, 
C.  R.  1907,  144.  1425  ) 

Insol.  in  mm.  acids;  sol.  in  HF+HNO3. 
Unattacked  by  10-20%  KOH+Aq.  De- 
comp.  by  fused  NaOH.  (Honigschmid,  M. 
1907,  28.  1020.) 

Not  attacked  by  boiling  HNO3,  aqua  regia 
or  HF.  (Watts,  Trans.  Am.  Electrochem. 
Soc.  1906,  9.  106  ) 

Mo2Si8.    (Vigouroux,  C.  R.  129.  1238.) 

Molybdenum  e&sulphide,  MoS2. 

Insol.  in  H20.  Easily  sol.  in  agua  regjia. 
Easily  oxidised  by  HN03.  Sol.  in  boiling 
H2SO4.  SI.  attacked  by  KOH+Aq.  (Ber- 
zelius.) 

^in.  Molybdenite.  Sol.  in  HN03+Aq, 
with  separation  of  Mo03;  sol.  in  aqua  regia; 
very  si.  sol.  in  H2S04. 

Molybdenum  tfn'sulphide,  MoS3. 

Somewhat  sol.  in  H20,  especially  if  hot,  but 
pptd.  by  an  acid.  Difficultly  sol.  except  when 
boiled  with  KOH+Aq.  SI.  sol.  in  solutions 
of  alkali  sulphides  unless  heated.  (Berzelius.) 

Easily  sol.  in  alkali  sulphides +Aq;  slowly 
sol,  in  alkalies  or  alkali  hydrosulphid.es  -j-Aq. 
(Atterberg,  J.  B.  1873.  258.) 

Molybdenum  tefrasulphide,  MoS4. 

Not  dec9mp.  by  hot  H20  or  acids. 

SL  sol.  in  cold  alkali  sulphides  -f  Aq,  but 
easily  by  boiling.  (Berzelius.) 

Insol  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Molybdenum  sesqui&tiLphide,  Mo2S3. 

Insol  in  HC1  and  H2S04;  sol.  in  hot  cone. 
HNO3  and  aqua  regia.  (Guichard,  C.  R. 
1900,  130.  1380 

Molybdenum  sulphide  with  MS. 
See  Sulphomolybdate,  M. 


Molybenum  sulphochloride, 

Insol.  in  H20  and  alkalies.  Slowly  sol  in 
cone.  HNOS.  (Smith  and  Oberholtzer,  Z. 
ajaorg.  1894,  5.  67.) 

Molybdenyl  w0?iamide,  NH4Mo04  or 
Mft0  /OH   , -n-  n 

1V10U2C  JTTO-  -|-JaL2U. 

(Rosenheim,  Z.  anorg.  1905,  46.  318.) 


Molybdenyl  bromide,  MoOaBr... 

Deliquescent,  and  sol.  in  H2O  with  slight 
evolution  of  heat. 

Mo203Br4.  Unstable  in  air.  (Smith  and 
Oberholtzer,  Z.  anorg.  4.  236.) 

Molybdenyl   potassium  bromide,    MoOBr3, 

2KBr. 

rWeinland,  Z.  anorg.  1905,  44.  109.) 
MoOBr3,    JKBr+2H20.      (Weinland,    Z. 

anorg.  1905,  44,  110.) 

Molybdenyl    rubidium    bromide,    MoOBr3, 

2RbBr. 
(Weinland,  Z.  anorg.  1905,  44.  108.) 

Molydenyl  chloride,  Mo02Cl2. 

Sol.  in  H20  and  alcohol. 

Abundantly  sol.  in  abs.  alcohol.  Not  very 
sol.  in  abs.  ether.  (Hampe,  Ch.  Z.  1888,  12. 
23.) 

+H20.  Composition  settled  by  mol.  wt. 
determinations.  Dissociates  in  alcohol  and 
in  H20.  (Taudenberghe,  Z.  anorg.  1895,  10. 
52.) 

Very  hygroscopic.  Sol.  in  acetone,  ether 
and  alcohol.  ("Vaudenberghe,  L  c ) 

MoOCl4.  Deliquescent.  Sol.  in  little  H20 
with  violent  action.  More  H2O  decomposes. 
(Puttbach,  A.  201. 123.) 

Formula  is  MogOsCljo,  according  to  Blom- 
strand  (J.  pr.  71,  460). 

Mo2O3Cl4.    (Puttbach,  L  c.) 

Mo203Cl6.  Deliquescent.  Sol.  in  H20  with 
very  slight  evolution  of  heat  and  subsequent 
formation  of  precipitate.  (Blomstrand.) 

Sol.  in  acids     (Puttbach,  A.  201.  129.) 

Mo2O3Cl6.  Deliquescent,  and  sol.  in  H2O. 
(Blomstrand.) 

Mo3O5Cl8.  Insol.  in  HC1  and  cold  H2S04. 
Sol.  in  hot  H2S04  and  HN03.  (Puttbach,  A. 
201.  123.) 

Mo3O3Cl7.  Difficultly  sol.  in  HC1.  Easily 
sol.  in  HNO3,  and  alkalies+Aq.  (Puttbach.) 

Molybdenyl  potassium  chloride,  MoO2Cl2, 
KC1+H20. 

(Weinland,  Z.  anorg.  1905,  44.  97.) 

-1-2H2O.  (Weinland,  Z.  anorg.  1905,  44. 
96.) 

6MoO2Cl2,  2KC1+6H20.  (Weinland,  Z. 
anorg.  1905,  44.  97.) 

Mo0013,2KCl+2H20.  Sol.inH2O.  (Nor- 
denskjSld,  B.  1901,  34.  1573.) 

Ppt.  (Henderson,  Proc.  Chem.  Soc.  1903, 
19.  245.) 

Molybdenyl  rubidium  chloride,  MoO2Cl2, 
RbCH-H20. 

Mo02Cl2,  2RbCl.  (Weinland,  Z.  anorg. 
1905,  44.  95.) 

MoOCls,  2RbCL  SLsoLinHjO.  Less  sol. 
than  K  salt.  (NordenskjSld,  B.  1901,  34. 
1573) 
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Molybdenyl  fluoride,  Mo<  ^Fa 

Dfeoinp.  rapidly  in  moist  air.  'Schulze,  J. 
pr.  2;  21.  442  ,< 

\Vry  hygroscopic.  Sol  in  a  little  IIjO  giv- 
ing a*  hlui*  solution,  in  more  HjjO  giving  a 
colorless  H'jlutr  >n 

Sol.  in  AsCle,  SiCh,  S02C1S  and  PCij.  On 
warming  these  solutions,  mis  is  evolved. 

Insol  in  toluene*  Nearly  m.sol.  in  other, 
CHClj,  CGI*,  and  CS».  Sol.'m  warm  pyridine 
and  in  ethyl  and  mctlnl  alcohol.  (Ruff,  B. 
1907,  40.  2934.; 

MoOF4.  Very  hydroscopic.  Dccomp.  by 
HaO  and  cone.  HaSCh.  Decomp.  by  alcohol. 
Sol  in  other  and  CHClj  with  evolution  of  gas 
Insol.  in  toluene.  Vcrv  si  sol.  in  benzene 
and  CS2.  i  Ruff,  B.  1907,  40.  2932.) 

MoaO-iFj.  Deliquescent.  Easily  sol.  in  HF 
+Aq,  not  in  H20.  (Smith  and  Oberholtzer.) 

Molybdenyl  fluoride  with  MF. 

Sec  Fluoxymolybdate,  M,  and  Fluoxyhypo- 
molybdate,  M. 

Molybdenyl  hydroxide,  MoO(OH)3. 

2  g.  are  sol  in  1000  cc.  H20;  insol.  in  H20  + 
NH4C1;  only  si.  sol.  in  NH«OH  and  alkali 
carbonates+Aq.  (Klason,  B.  1901,  34. 151.) 

Molybdic  acid,  H2MoO4. 

(Ullik,  A.  144.  217.) 

Nearly  insol.  in  H20.  fVivier,  C.  R.  106. 
601.) 

Very  sparingly  sol.  in  cold  H20,  more  sol 
in  hot  HaO.  (Rosenheim  and  Bertheim,  Z. 
anorg.  1903,  34.  435.) 

a-modification. 

Solubility  of  MoO3,  H2O  Ca-modification)  in 

H2O  at  t°. 
1000  g,  H20  dissolve  g.  Mo03. 


t° 

G  Mo03 

t° 

G.  MoO* 

14  8 
15,2 
24.6 
25.6 
30  3 
36  0 
36  8 

2  117 
2  131 
2  619 
2  689 
2  973 
3.085 
3  295 

42.0 
45  0 
52.0 
60  0 
70  0 
80  0 

3.446 
3.661  • 
4.184 
4.685 
4.231 
5  212 

(Rosenheim  and  Davidsohn,  Z.  anorg.  1903. 
37.  318.) 

(|3    modification),    MoO«,    H20.      From 
MoO»,  2H20  at  60°-70°.     (Rosenheim  and 

TV,...:,T  i.     \ 

Davidaohn.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20,  828.) 

Easily  sol.  in  H2S04.  (Ruegenberg  and 
Stnith,  J.  Am,  Chem.  Soc.  1900,  22.  772.) 

H4MoOfi.  Sol.  in  H20  and  acids.  (Mil- 
Hngk.) 


Ten-  sol.  m  H2O     fMylms,  B    1903,  36, 
633.)  " 

Solubility  of  Mo03,  2H20  in  H20. 
1000  g  H20  dissolve  g.  MoOs  at  t°. 


t° 

G  MoO3 

t° 

G  MoCX, 

IS 
23 
30 
40 
48 
50  2 
54 

1  066 
1  856 
2  638 
4  761 
6.360 
6  873 
7.S55 

59 
60 
66 
70 
74  4 
75 
79 

11  258 
12  057 
17  274 
20  550 
20.904 
20  920 
21.064 

(Rosenheim  and  Bertheim,  2.  anorg.  1903,  34. 
430.) 

Solubility  of  MoOs,  2H2O  in  ammonium  salts 

-f-Aq  at  t°. 
1000  g.  of  the  solvent  dissolve  g.  Mo08. 


Solvent 

t° 

G  MoOs 

10%  (NH4)2S04 
10%  NH4HS04 

29  6 
31.5 

19  27 
27  53 

C( 

41  8 

34.36 

tt 

49.7 

37  69 

(Rosenheim  aJid  Davidsohn.  Z.  anorg.  1903, 
37.  315.) 

H6MoO<j  (?).   Known  only  in  solution. 
H2Mo207.    Easily  sol.  in  H20.    (Ullik.) 
H2Mo4OiS.     Easily  sol.   in   H20.      (U.) 
H2Mo8q25.    EasUy  sol.  in  H20.    (U.) 
Molybdic  acid  also  exists  in  a  colloidal 

modification,  sol.  in  H2O.    (Graham,  C.  R. 

59.  174.) 

Molybdates. 

The  normal  molybdates  of  the  alkali  metals 
are  easily  sol.  in  H2O,  while  the  others  are 
si.  sol.  or  insol.  therein. 

The  tfnmolybdates  are  si.  sol.  in  cold,  but 
very  easily  sol.  in  hot  BWX 

The  tett  amolybdates  are  easily  sol.  in  H20. 

Aluminum  molybdate,  Ali0Mo202i. 
Precipitate.    (Gentele,  J.  pr.  81.  414.) 
Contains  aluminum  hydroxide  and  sul- 
phate.   (Starve,  J.  pr.  61.  441.) 

Aluminum  anflmftnfrpTi  molybcUtte. 
See  Aluminicomolybdate,  ammonium. 

Aluminum  barium  molybdate. 
Sep.  Aluminicomolybdate,  barium. 

Ammonium  molybdate,   (NH4)2MoO4. 

Efflorescent  through  loss  of  NHs;  decomp. 
by  H20  into  acid  salt  (Sva-nberg  and  Struve.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 
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(NH4)2Mo207.    Sol.  in  H20. 

+H20  =  NH4HMo04.  Sol.  in  H20.  Sol 
in  2-3  pts.  H20.  (Brandes;  Mauro,  Gazz. 
ch.  it.  18.  120.) 

(NH4)6Mo7024-f4H20.  (Commercial  am- 
monium molybdate.) 

Not  efflorescent.  Sol.  in  H20.  (Delafon- 
tame,  N.  Arch.  Sc.  ph.  nat.  23.  17.) 

According    to    Struve    and    Berlin  = 


According  to  Marignac  and  Delffs  = 
(NH4)HMo04.     The   true    composition    of 
commercial   ammonium   molybdate   is 
(NH4)loMoi2041.     (Junius,  Z.  anorg.   1905, 
46.428.) 

-f!2H20.  More  sol  than  the  above. 
(Rammelsberg,  Fogg.  127.  298.) 

Insol.  in  acetone.  (Krug  and  M'Elroy.  J. 
Anal.  Appl.  Ch,  6.  184.) 

(NH4)ioMoi204i.  True  formula  for  com- 
mercial ammonium  molybdate  (Sand  and 
Eisenlohr,  Z.  anorg.  1907,  52.  68.) 

+7H20.    (Junius,  Z  anorg.  1905,  46.  428.) 

(NH^^OfiOn-j-HsjO.  (Jean,  C.  E.  78. 
436.) 

(NH4)2Mo2Oi9+H2O.  Very  difficultly  sol. 
in  cold,  easily  sol.  in  hot  H20.  (Berlin.  J.  pr. 
49.  445.) 

Easily  sol.,  in  NH4OH-fAq.  (Kammerer, 
J.  pr.  (2)  6.  358  ) 

(NH4)20,  4MoO3.  Practically  insol.  in 
cold,  si.  sol.  in  hot  H20.  (Westphal,  Dissert. 
1995.) 

-J-2H20.  Verjr  difficultly  sol.  in  cold, 
rather  easily  sol.  in  hot  H2O.  (Berlin.) 

100  cc.  H20  dissolve  3.5200  g.  at  15°;  sp. 
gr.  =  1.03;  3.6711  g.  at  18°;  sp.  gr.  =  1.04; 
4.5961  g.  at  32°;  sp.  gr.  =  1.05.  (Wempe,  Z. 
anorg.  1912,  78.  258.) 

-j-2J^H2O.  (Junius,  Z.  anorg.  1905,  46. 
440.) 

(NH4)20,  8Mo03+13H20.  (Rosenheim, 
Z.  anorg.  1897,  16.  188.) 

(NH4)20,  9Mo03+17H2O.  (Westphal, 
Dissert.  1895.) 

See  also  Molybdenum  fnoxide  ammonia. 

Ammonium  barium  molybdate, 

3(NH4)20,    3BaO,    14Mo08-fl2H2O. 
(Westphal,  Dissert.  1895.) 

Ammonium  bismuth  molybdate, 

NH4Bi(Mo04)2. 

(Riederer,  J.  Am.  Chem.  Soc.  1903,  25. 
914) 

Ammonium  cadmium  molybdate  ammonia) 
(NH4)2Cd(Mo04)2,  2NH3. 

Decomp.  by  H2O. 

Sol.  in  dil.  NH4OH+Aq.  (Briggs,  Chem. 
Soc.  1904,  86.  674.) 


cerium  molybdate, 
(NH4)6CeMo14048+24H20. 
SoL  in  HA    (Barbieri,  C.  A.  1909.  293.) 


Ammonium  chromic  molybdate. 
See  Chromicomolybdate,  ammonium. 

Ammonium  cobaltous  molybdate, 

7Mo03>  3CoO,  7MoO»  -f  .rH20. 

20,   TAIoOc],  7[3CoO,   7MoOJ  + 
j^o. 
2[3(XH4)20,     TMoOJ,    3[3CoO,     7Mo03] 

3[3(VH4)20,     7Mo03],   5[3CoO,     7Mo03] 
j:H0. 

,    7Mo03,    5[3CoO,    73VIoO8]-f 

0,    5MoO3],  5[2CoO,  5MoO3]+ 
118  H2O. 

4(NH4)2O,  2CoO,  15Mo03-f-20H2O. 
(Marckwald,  Dissert.  1895.) 

Ammonium  cobaltous  molybdate  ammonia, 
(XH4)2Co(Mo04)2,  2XH3, 

Decomp.  bv  H20. 

Sol,  in  dil.  NH4OH-f  Aq.  (Briggs,  Chem. 
Soc.  1904,  85.  674.) 

Ammonium  cobaltic  molybdate. 
See  Cobaltimolybdate,  ammonium. 

Ammonium  cupric  molybdate,  f  NH4)2O,  CuO, 

5Mo03+9H2O. 

SI.  sol.  in  cold,  sol.  in  boiling  H20  without 
decomp.  fStruve.) 

Ammonium  cupric  molybdate  ammonia. 
fNH4)2Cu(MoO4)2,  2NH3. 

Sol.  in  dil.  NH4OE-f-Aq. 

Decomp.  by  H20.  (Briggs,  Chem.  Soc. 
1904,  85.  673.) 

Ammonium  ferric  molybdate,  3(NH4)2Mo2Or. 

Fe2(MoO4)6+20H20. 
Sol.  in  H20.  (Struve.) 
See  also  Ferricomolybdate,  ammonium. 


Ammonium  Tamtfauittm  molybdate, 

rNH4)6La2Mo14048+24H20. 
Sol.  in  H20.    (Barbieri,  C,  A.  1909.  293.) 

Ammonium  lithium  molybdate,  NH4LaMo04 

+HA 
(Traube,  N.  Jahrb.  Miner.  1894,  1.  194.) 

Ammonium  magnesium  molybdate,  (NH4)20, 
MgO,  2MoO5-h2H2O  =  (Np4)2Mo04> 
MgMoO4-|-2H20. 
Easily  sol.  in  HS0.    (UQlik,  A.  144.  344.) 

Ammonium  manganous  molybdate, 
2(NH4)20,  MnO,  3MoO»+5HsO. 

Decomp.  by  boiling  HjO.     (MarckwaJd, 
Dissert.  1895.; 

(NH4)20,   2MnO,   6MoO«+16H20.     De« 
comp.  by  boiling  H2O.    (Mardcwald,  Dissert* 
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iNH4)20,  3MnO,  GMoO.+ltiHaO.  De- 
comp. by  boiling  H«0.  (Marckwald,  Dissert, 
1895.) 

3'XJIAO,   2MnO,    12MoO5+22HaO. 
f  Marckwald,  Dissert.  1895.) 

Armnonium  manganic  molybdate. 
Sec  Pennanganomolybdate  ammonium. 

Ammonium  mercuric  molybdate. 

Sol.  in  HCl+Aq.    Sol.  in  boiling  NH4Cl-f- 
Aq.  separating  out  on  cooling.    Sol.  in  hot 
(Hirael.) 


Ammonium  molybdenum  molybdate, 
(KH«jgO,  2Mo02,  4MoO3+9H2O. 
Easily  sol.  in  H20,  but  the  solution  soon 
becomes  cloudy.    (Rammelsberg,  Pogg.  127. 
291.) 

Ammonium  neodymium  molybdate, 


Ppt.    (Barbieri,  C.  C.  1911,  I.  1043.) 

Ammonium  nickel  molybdate, 

(XH4),0,  3NiO,  9MoO»+25HaO. 

Very  si.  sol.  in  cold,  sol.  in  hot  H20  with- 
out decomp.  (Marckwald,  Dissert.  1895.) 

3(NH4)20,  2NiO,  10Mo03-f-14H20.  Very 
si.  sol.  in  cold,  sol.  in  hot  H20  without  de- 
comp. <MarcKwald,  Dissert.  1895.) 

5(NH4;20,  3NxO,  16Mo03+16H20.  (Hall, 
J.  Am.  Chem.  Soc.  1907,  29,  702.) 

6(NH4)20,  3NiO,  16MoOs-f  29E20.  Very 
si.  sol.  in  cold,  sol.  in  hot  H20  without  de- 
comp. (Marckwald,  Dissert.  1895.) 

8<NHO*0,  6NiO,  31MoOs+63H2O.  Very 
si.  sol.  in  cold,  sol.  in  hot  H2O  without  de- 
comp. (Marckwald,  Dissert.  1895.) 

3(NE4)20,  9NiO,  34Mop,+120HsO.  Very 
si.  sol.  in  cold,  easily  sol.  in  hot  H20  without 
decomp.  (Marckwald,  Dissert.  1895.) 

Ammonium  nickelic  molybdate. 
See  Nickelimolybdate,  ammonium. 

Ammonium  nickel  hydrogen  molybdate, 

(NHOACNirMoOOJ  -f  5H20. 

See  Nickelomolybdate,  ammonium  hydro- 
gen. 

Ammonium  praseodymium  molybdate, 

(NH4)8PrMo024-H2H20. 
P£t.    (Barbieri,  C.  A.  1911.  1884) 

Ammonium  samarium  molybdate, 


Ppt,    (Barbieri,  C.  A.  1911.  1884.) 

Ammonium  sodium  molybdate*  7(NH4)2O, 
2Na*0,  21Mo08+15H80  (?). 

Easily  sol.  in  H20.  (Delafontaine,  J.  pr. 
95,  136.) 

7(NH4)20,  3NasO,  25MoO»-f30H2O  (?). 
(Delafontaine.) 


(NTHi,  Na)>O,  SMoOs-J-HjO.    Sol.  in  H20. 
(Mauro,  Gazz.  ch.  it  11.  214.) 

Ammonium  thorium  molybdate. 
See  Thoromolybdate,  ammonium. 

Ammonium  titanium  molybdate. 
See  Titanomolybdate,  ammonium. 

Ammonium  vanadium  molybdate. 
See  Vanadiomolybdate,  ammonium. 

Ammonium  zinc  molybdate. 
Sol.  in  H20.    (Berzelius.) 

Ammonium  zirconium  molybdate. 

See  Zirconomolybdate,  ammonium. 

* 
Ammonium    molybdate    hydrogen    r/? oxide," 

18Mo03,   7(NH4)20,   3H202+11H20. 
Sol.  in  H20.    (Barwald,  B.  17.  1206.) 

Barium  molybdate,   basic,   2BaO,   Mo08-f- 

H20  (?). 

Insol.  in  H20.  Sol.  in  dil.  HCl+Aq  or 
HN03+Aq.  (Heine,  J.  pr.  9.  204.) 

Barium  molybdate,  BaMo04. 

Difficultly  sol.  in  H20;  sol.  in  dil.  HC1,  and 
HNOa+Aq.  (Svanberg  and  Struve.) 

Sol.  in  17,200  pts  H20  at  23°.  More  sol.  in 
NH4N03+Aq  than  in  H20.  (Smith  and 
Bradbury,  B.  24.  2930.) 

-f3H20.    (Westphal.  Dissert.  1895.) 

BaMo8O19+3H20.   SI.  sol.  in  H20. 

Ba8Mo024+9H20.  Appreciably  sol.  in 
H20.  (Jorgensen.) 

According    to    Svanberg    and    Struve* 

ajjMOfiOi  +6H20. 

+12H20  or  5BaO,  12Mo03+20H20. 
(Junius,  Z.  anorg.  1905,  46.  433.) 

+22H20.     Ppt.      (Westphal,    Dissert. 
1895.) 

BaO,  4Mo08+3JiH20.  Ppt.  (Wempe,  Z. 
anorg.  1912,  78.  320.) 

+12H2O.  Ppt.  (Rosenheim,  Z.  anorg. 
1913,  79.  299.) 

BaMo9O28-f  4H20.  Insol.  in  cold  or  hot 
H20  or  HN08+Aq.  Extremely  slightly  de- 
comp. by  H2SO4,  or  H2S04+HN08,  or  HC1+ 
Aq.  (Svanberg  and  Struve.) 

Barium   paromolybdate,    SBaO,    12MoO8+ 
10H20. 

Ppt.  Sol.  in  excess  of  BaCl2+Aq.  (Junius, 
Z.  anorg.  1905,  46.  433.) 

Barium    taramolybdate,     BaH2(Mo4Oi8)2+ 
17H2O. 

Insol.  in  cold,  apparently  decomp.  by  hot 
EM),  a  small  part  dissolving,  and  the  rest 
•orrning  an  insol.  residue.  (UTlik,  A.  144. 
336.) 
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-f  14H20.  Insol.  in  cold  and  hot  H2O. 
(Wempe,  Z.  anorg.  1912,  78.  320.) 

BaO,  8Mo034-17H20.  (Felix,  Dissert 
1912.) 

Barium  chromic  molybdate. 
See  Chromicomolybdate,  barium. 

Barium  cobaltic  molybdate. 
See  Cobaltimolybdate,  barium. 

Barium  manganic  molybdate. 
See  Permanganomolybdate,  barium. 

Barium  nickelic  molybdate. 
See  Nickelimolybdate,  barium. 

Barium  nickel  hydrogen  molybdate. 

Ba2H6[Ni(Mo04)6] + 10H20. 
See  Nickelomolybdate,  barium  hydrogen. 

Barium  vanadium  molybdate. 
See  Vanadiomolybdate,  barium. 

Barium  molybdate  hydrogen  cfooxide,  8BaO, 

19Mo03,  2H2O2-hl3H20. 
Precipitate.    (Barwald.) 

Bismuth  molybdate,  Bi203,  SMoOs. 

Somewhat  sol.  in  H2O.  Sol.  in  500  pts. 
H20  and  in  the  stronger  acids.  (Richter.) 

Bromomolybdenum  molybdate. 
See  under  Bromomolybdenum  comps. 

Cadmium  molybdate,  CdMo04. 

Insol.  in  H20;  sol.  in  NH4OH-fAq,  KCN+ 
Aq,  or  acids.  (Smith  and  Bradbury.  B.  24. 
2390.) 

CdO,  H20,  8Mo08+6H2O.  Decomp.  by 
boiling  with  620.  (Wempe,  Z.  anorg.  1912. 
78.  323.) 

Caesium  molybdate,  Cs20,  3Mo03+H2O. 

(Ephraim  and  Herschfinkel,  Z.  anorg. 
1909,  64.  270.) 

Cs20,  5Mo08+3H20.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909,  64. 2700 

+3  JiH20.  Very  si.  sol.  in  cold,  easily  sol. 
in  hot  H20.  (Wempa,  Dissert,  1911.) 

2Cs20,  5MoOa+5H2O.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909,  64.  271.) 

3Cs20.  10Mo084-3H«0.  (Ephraim  and 
Herschfinkel.  Z.  anorg.  1909,  64.  271.) 

Cs20,  16Mo08-f8H2O.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909,  64.  271.) 

3Cs20,  10MoOs+3H20.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909,  64.  271.) 

Caesium  teframolybdate,  Cs20,  4Mo08. 

Only  si.  sol.  in  H20.  (Muthmann,  B. 
1898,  31.  1841.) 

•f  2H20.  SI.  sol.  in  H2O.  (Muthmann, 
B.  1898,  31. 1841.) 


+3H20.  Easily  sol.  in  cold  or  hot  F20. 
(Wempe.  Z.  anorg.  1912,  78.  317.) 

+5H20.  Very  sol.  in  cold  and  hot  H20. 
(Wempe,  Dissert.  1911.) 

C§2O,  Mo03,  Cs20,  3Mo03+4.5H20.  Sol. 
in  H2O.  (Wempe,  Z,  anorg.  1912,  78.  317.) 

Caesium  paramolybdate,  5Cs2O,   12MoOs+ 

11H20. 

Efflorescent.  Easily  sol.  in  H20.  (Wempe, 
Z.  anorg.  1912,  78.  317.) 

Calcium  molybdate,  CaMoO*. 

Insol.  precipitate.    (Ullik.) 

SI.  sol.  in  H-zO;  insol.  in  alcohol.  (Smith 
and  Bradbury,  B.  24.  2930.) 

+H20.    (Westphal,  Dissert.  1895.) 

+2H20.     (Westphal,  Dissert.  1895.) 

+6H20.  Difficultly  sol.  m  cold,  easily  in 
hot  H2O.  (Ullik,  A.  144.  231.) 

CaMo4Oi3 +9H20.   Easily  sol.  in  cold  H2O. 

CaO,  2H20,  12Mo03-[-2lH2O.  Efflores- 
cent. SI.  sol.  in  cold,  easily  sol.  in  hofc  H2O. 
(Wempe ) 

Calcium  hydrogen  feframolybdate, 
CaH2(Mo4Oi3)2+17H20. 

SI.  sol.  in  cold,  easily  sol.  in  hot  H20  with 
decomp.  (Ullik.) 

4-16H2O.  Insol.  in  cold,  difficultly  sol.  in 
hot  H2O.  (Wempe,  Z.  anorg.  1912,  78.  318.) 

Cerium  molybdate,  Ce2(Mo04)s. 

Precipitate,  Insol.  in  HaO;  sol.  in  acids. 
(Cossa,  B.  19.  536  E.) 

Chromic  molybdate. 

Insol.  in  H2O,  but  sol.  in^acids  Sol.  in  NH4 
molybdate  -J-Aq.  (Berzelius.) 

See  also  Chromicomolybdic  acid. 

Chromic  molybdate,  with  M.  molybdate. 
See  Chromicomolybdate.    M. 

Cobaltous  molybdate,  CoMo04. 

Decomp.  by  alkalies  and  strong  acids. 
(Berzelius.) 

4-H20,  SI.  sol.  in  pure,  easily  sol.  in  acidi- 
fied H2O.  (Coloriano,  Bull  Soc.  (2)  60. 
451.) 

CoO,  2Mo08+2H20.  (Marckwald,  Dis- 
sert. 1895.) 

6J£B2O.    SI.  sol.  in  H20.    (Marckwald,) 

CoMo3010+10HaO.  Very  si.  sol.  in  cold, 
but  very  easily  sol.  in  hot  H20.  (IHlik,  W. 
A.  B.  65,  2.  767.) 

Cobaltic  potassium  molybdate. 
See  Cobaltimolybdate,  potassium. 

Cobaltous  sodium  molybdate, 

Na*0,  2CoO,  6Mo08-K8H2O. 
.(Marckwald,  Dissert.  1896.) 
2Na2O.    CoO,   7MoO,4-20H,0.     Sol.   in 
cold  626  without  decomp.     Decomp.   on 
heating.    (Marckwald.) 
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JlXajsO,  2CoO,  ]£MoOi-r27HsO.    fMarek 

*3XaaO,  tfCoO,  14MoO3+50H20.  Sol  in 
much  cold  II2O.  Marckwald  j 

4XaaO,  t>CoO,  2,">Mo03-r68H20.  (Marck 
wald.; 

Cobaltous   molybdate    ammonia,    CoMoO4 


Sol.  in  H2O.  ( Sonnenschein,  J.  pr.  53 
340.; 

Cupric  molybdate,   basic,  4CuO,   3Mo03+ 

5IIA 
InHoi.  in  11,0.    (Struve,  J  B.  1854.  350.) 

Cupric  molybdate,  CuMoO4. 

SI  sol.  in  H20;  decomp.  by  acids  and 
alkaline  solutions. 

CuMo5019-f6HH20.  Easily  sol.  in  cold 
H20.  <Ullik,A.  144.  233.) 

-f-9H2O.  \'ery  si.  sol.  in  cold,  and  ex- 
traordinarily easily  sol  in  hot  H2O.  (Ullik.) 

Cupric  molybdate  ammonia, 
CuMoO4,  2NII3+ H20. 

Gives  off  KH3  at  ord.  temp.  Decomp. 
by  H«0. 

Sol.  in  dil.  NH4OH-f  Aq  from  which  it  can 
be  cryst.  (Briggs,  Chem.  Soc.  1904,  85.  674.) 

CuMo04,  4XH».  Decomp.  by  H2O.  Sol. 
in  dil.  NH4OH+Aq.  (Jdrgensen,  Ch.  Z. 
Repert.  1S96,  20.  225.) 

Didymium  molybdate,  Di2(Mo04)s, 
Ppt.   Insol.  in  H20.    (Cossa,  B.  19.  536R.) 
Di20»,    6Mo03  +  3H20  (?).      Precipitate. 

(Smith.) 

Glucinum  molybdate,  basic,  2G1O,  MoO8+ 

3H20. 

Nearlv  insol.  in  H20.  (Atterberg,  J.  B. 
1873.  25S.) 

Glucmum  molybdate,  GIG,  Mo03+2H20. 

Sol.  in  H2O  with  decomp.  (Rosenheim. 
Z.  anorg.  1897,  15.  307.) 

GlMo04,  Mo08+jH20.  Easily  sol.  in 
H20.  (Atterberg.) 

Gold  (auric)  molybdate  (?). 

SI.  sol.  in  H2O.  Sol.  in  HOI,  and  HN03-I- 
Aq.  (Richter.) 

Hyd>oxyjamuie_^otessium  molybdate. 


Easily  sol.  in  H20 :  pptd.  by  alcohol.    (Hof- 
mann,  A.  1899,  309.  324.) 

Indium  molybdate,  En2(MoO4)8-f2H20. 

Ppt.   Insol.  in  HsO. 

Easily  sol.  in  HC1.    (Renz,  B.  1901,  34. 
2765.) 


Iron  (ferrous)  molybdate,  FeMo04. 
Insol.  in  H20     (Schultze,  A.  126.  55.) 

Iron    fferric)    molybdate,    Fe203;    4MoO3+ 
7H20. 

Nearly  insol  in  H20.    Slowly  sol.  in  cold, 
easily  in  hot  HC1,  or  HN03+Aq    Dil.  acids 
scradually  dissolve  out   Fe203  ui  the  cold. 
When  ignited,  difficultly  sol  in  all  solvents. 
(Steinacker.) 

'  Fe20c,  5MoOi+16E8O.     Very  si.  sol.  in 
H20     (Struve,  J  B.  1854.  346.) 

2Fe203,  7Mo03+34H20.    Ppt.     (Hall,  J. 
Am.  Chem.  Soc.  1907,  29.  704  ) 

Ferric  potassium  molybdate,  Fe2O3,  3K2O, 
12MoO3+20H20  =3K2Mo207, 
Fc2(Mo207)3+20H2O. 
Sol  inH20.    (Struve.) 


Lanthanum   molybdate,    LaH8(MoO4)3  = 

La203,  MoOa+3HaO.  (?) 
Precipitate.    (Smith.) 

Lead  molybdate,  PbMo04. 

Insol.  in  H20.  Sol.  in  warm  HN03+Aq; 
decomp.  by  H2S04;  sol.  in  cone  HCl+Aq.  or 
KOH-{-Aq. 

IVIin.  Wulfenite.    As  above. 

Lithium  molybdate,  Li2Mo04. 

Moderately  sol.  in  cold,  and  only  si.  more 
sol.  in  hot  H2O.  (Ephraim.  Z.  anorg.  1909, 
64.  259  ) 

+VHA   Easily  sol.  in  H20. 

5Li20,  5MoO3-|-2H20.  46.13  g.  are  present 
in  100  com.  of  the  aqueous  solution  at  20°, 
and  sp.  gr.  of  the  solution  =1,44.  (Wempe, 
Z.  anorg.  1912,  78.  309.) 

Li20,  2MoO3+5H20.  Sol.  in  cold,  easily 
sol.  in  hot  H20.  (Ephraim,  Z.  anorg.  1909, 
64.258.) 

Li20,  3MoOs-hH20.  Easily  sol.  ict  warm 
H20.  (Wempe,  Dissert.  1911.) 

+4H20.    (Wempe.) 

+4J4H20.     (Wempe  ) 

+7H2(X  Nearly  insol.  in  cold,  sol.  in 
tot  H20.  •  (Ephraim,  Z.  anorg.  1909,  64. 

2Li20,  3MoO3,  SI.  sol.  in  H20.  (Ephraim, 
!.  anorg.  1909,  64.  258.) 

Lithium   paramolybdate,    3Ii2O,    7Mo03+ 
12H20. 

Sol.  in  H20.  (Rosenheim,  Z.  anorg.  1897, 
15.  181.) 

+28H20.  Easily  sol.  in  cold  and  hot  H2O. 
Ephraim,  Z.  anorg.  1909,  64.  258.) 

Lithium  tefromolybdate,  LiaO,  4MoOa+7H2O. 

Sol.  in  cold  H20.  (Ephraim.  Z.  anorg. 
1909,  64.  258.) 

Li20,  H2O,  8MoO«+10H30.    Easily  sol 
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in  hot  H20.     (Wempe,  Z.  anorg.  1912,  78. 

Li20,  3H20,  16Mo08-f6KH20.  Easily 
sol.  in  warm  H20.  (Wempe,  Z.  anorg.  1912, 
78.  308.) 

Lithium  potassium  molybdate,  KLiMoO4-j- 
H20. 

(Traube,  N  Jahrb.  Miner,  1894,  1.  194.) 

Magnesium  molybdate,  MgMo04. 

Min.    Belone&ia. 

Insol.  in  HCl-f  Aq.  (Scacchi,  Zeit.  Kryst. 
1888,  14.  523.) 

+5H20.  Easily  sol.  in  cold,  but  still  more 
sol.  in  hot  H20.  (Delafontaine.) 

Sol:  in  12-15  pts.  cold  H2O.    (Brandes.) 

-j-7H20.  Easily  sol.  in  hot  or  cold  H20. 
(Ullik.) 

MgMosOu+lOHaO.  Difficultly  sol.  in 
cold,  very  easily  in  hot  H20.  (Ullik.) 

Magnesium    paromolybdate,    Mg3Mo7024+ 
20H20. 

Quite  sol.  in  cold,  more  easily  in  hot  H20. 
(Ullik.) 

Magnesium  teZroinolybdate, 

MgO,  H20,  8Mo08+19H20. 


Magnesium   hydrogen 

MgH2(Mo4013)2+19H20. 

Easily  sol.  in  cold  H20.  (Ullik,  A.  144. 
335.) 

SI.  sol.  in  cold,  easily  sol.  in  hot  H2O. 
(Wempe.  Dissert.  1911.) 

+20H20.  Ppt.  (Wempe,  Z.  anorg.  1912, 
78.  323.) 

Magnesium  hydrogen  ocfomolybdate, 

MgH2(Mos025)2+29H20. 
Very  difficultly  sol.  in  cold,  very  easily  sol. 
in  hot  H20.    (IHlik,  W.  A.  B.  60,  2.  314.) 

Magnesium  potassium  molybdate,  MgMoO4, 

K2MoO4+2H20. 

Slowly  sol.  in  cold,  easily  in  hot  H2O. 
(Ullik,  A.  144.  343.) 

Mangaaous  molybdate,  MnMo04+H20. 

Insol,  in  H20.  SI.  sol.  in  pure,  easily  sol. 
in  acidified  H2O.  Decomp.  by  alkalies  or 
alkali  carbonates  +Aq.  (Coloriano,  Bull.  Soc. 
(2)  50.  451.) 

+6/sH20.    (Marckwald,  Dissert.  1895.) 

+10H2O.    (Marckwald.) 

Manganic  potassium  molybdate. 
See  Pennanganoxnolybdate,  potassium. 

Manganic  silver  molybdate. 
See  Permanganomolybdate,  silver. 

Mercurous  molybdate,  Hg2Mo207. 

Decomp.  by  H20.  (Struve,  J.  B.  1754. 
350,) 


Sol.  in  500-600  pts  H2O;  decomp.  by 
HNOs+Aq.  (Hatchett.) 

Molybdenum  molybdate. 

See  Molybdenum  oxides,  MosO?,  Mo4Oo, 
etc. 

Neodymium  molybdate,  Nd2(MoO4)s. 
Very  si  sol  in  H20. 

1  pt  is  sol.  in  53790  pts  H20  at  28°. 

1    "  "   "    "  32466    "    H20    "75°. 
(Hitchcock,  J.  Am.  Chem.  Soc.  1895, 17.  532.) 

Nickel  molybdate,  NiMo04-f  2/3H2O,  +3  AH2O 
and  -f  5H20. 

(Marckwald,  Dissert.  1895.) 

NiO,3MoO3+18H20.  SI.  sol.  in  cold;  easily 
sol.  in  hot  H2O.  (Marckwald.) 

5MO,  14MoO?+57H20.  and  +70H2O. 
SI.  sol.  in  cold:  easily  sol.  in  hot  H2O.  (Marck- 
wald.) 

Nickel  potassium  molybdate,  3MO,   5K2O 

16Mo03-j-21H20. 

Can  be  cryst.  from  H2O.  (Hall,  J.  Am. 
Chem.  Soc.  1907,  29.  701.) 

Nickelic  potassium  molybdate. 
See  Nickelimolybdate,  potassium. 

Nickel  potassium  hydrogen  molybdate, 

K4H6[Ni(Mo04)6]  +5H20. 
See  Nickelomolybdate,  potassium  hydro- 
gen. 

Nickel    sodium    molybdate,    2NiO,    Na2O, 

6MoO3+17H2O. 

Sol.  in  cold  H20  without  decomp.  but  de- 
comp. on  warming.  (Marckwald,  Dissert. 

Nickel  molybdate  ammonia,  NiMo04,  2NH3 

+H20. 

Decomp.  by  H20.  CSonnenschein,  J.  pr. 
53. 341.) 

Potassium  molybdate,  K2Mo04. 

Deliquescent  in  moist  air.  Very  sol.  in 
H20,  Insol.  in  alcohol.  (Svanberg  and 
Struve,  J.  pr.  44.  265.) 

184.6  grains  are  sol.  in  100  grams  H20  at 
25°.  (Amadori,  C.  A.  1912.  2878.) 

Solubility  of  K2Mo04+E:2S04  at  25°. 


G.  per  100  g.  H20 

G  per  100  g.  HaO 

KaSO-t 

KaMoO* 

KsSO* 

K2MoO< 

0 
0  46 
0.72 
0.98 
1.27 

184.6 
180.7 
177. 
127.2 
107.5 

1.50 
2.13 
3.95 
8.55 
12.10 

99.49 
45.89 
17.48 
4.73 
0 

(Amadori,  Att.  ace.  Line.  1912,  21,  I.  467, 
667.) 
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Knsily  .sol.  in  II20.  {Wempe, 
DisMTt.  1911.) 

KLO,  XMoOa-f-l&HaO  Easily  sol.  in 
warm  H2(  >.  i  Wempe,  Dissert  1911.) 

K«0,  10MoOn-f-9HaO.  Xcarly  insol  in 
hot  and  cold  HaO.  100  g.  HaO  dissolve 
0.6S2  a  at  100°.  (  Felix,  Dissert.  1912.) 

-HGHaO     HolmHjO.    (Felix) 

5K^O,  ISMoOj-f-SHsO.  SI  sol  in  cold 
H*0.  (  Junius,  Z.  anorg.  1905,  46.  439  ) 

Potassium  /nmolybdate,  K23Mo3Oio. 

Difficultly  sol.  in  cold,  but  much  more  easily 
in  hot  H20.  When  ignited  is  absolutely  insol 
in  HjO  (  Svanberg  and  Struve  ) 

•f2H20.    (Junius,  Z.  anoig.  1905,  46.  439.) 

SI.  sol.  in  cold,  easily  sol,  in  hot  H2O. 
CWempe,  Dissert.  1911.) 

4-2^'HoO.  Easily  sol.  in  H20  (Wempe, 
Dissert.  1911.) 

-f3H2O.  Very  si.  sol.  in  cold,  more  easily 
sol.  in  hot  H20.  (Wempe,  Dissert.  1911.) 

-fllHoO.  Practically  insol  in  H20 
(Westphal,  Dissert.  1895.) 

Potassium  hydrogen  fefromolybdate, 


SI.  sol.  in  cold  H20.  Decomp.  by  boiling 
H20.  (Rosenheim,  Z.  anorg.  1913,  79.  298.) 

JKHMo4Oi3-f-6H20.  Decomp.  by  H2O 
(Ullik.) 


Potassium  paramolybdate, 
4H20. 

Decomp.  even  by  cold  H20.  (Delafon- 
taine.) 

Formula  is  KsMogOsi  +6H2O,  according  to 
Svanberg  and  Struve  (?). 

Potassium  selenium  molybdate. 
See  Selenomolybdate,  potassium. 

Potassium    sodium    molybdate,     K2MoO4, 

2Na2Mo04-i-14H2O. 

Very  easily  sol,  in  cold,  still  more  easily  in 
hot  HaO.  (Delafontaine.) 

Potassium  vanadium  molybdate. 
See  Vanadiomolybdate,  potassium. 

Potassium  zinc  molybdate. 
Sol,  inHaO.    (Berzelius.) 

Potassium    molybdate    hydrogen    tfioxide, 

6K»0,  16MoO»,  4H202-f  13H20. 
Sol.  in  HjO.    (Barwald,  C.  C.  1885.  424.) 

Potassium  molybdate  sulphocyanide,  KSCN, 

' 


Decomp.  by  H20.    Sol.  in  dil.  HCl+Aa. 
(Pechard,  C.  R.  1894,  118.  806.) 


Praseodymium  molybdate,  Pr2(M  064)3 

Very  si  sol  in  H2O 

1  pt.  is  sol.  in  65820  pts.  H2O  at  23°. 

1  "    "   "    "  69800    "      u      "  75°. 

(Hitchcock,  J.  Am  Chem.  Soc.  1895,  17. 
530.) 

Rubidium  molybdate,  Rb2O,  Mo03. 

Hygroscopic  (Ephraim,  Z.  anorg  1909, 
64.  263.) 

Rb20,  2MoO3H-2H2O.  Easily  sol  in  H2O. 
(Ephraim,  Z.  anorg.  1909,  64.  263.) 

RbsMo7O24+4H2O  Very  si.  sol.  in  cold, 
much  more  easily  sol.  in  hot  H2O.  (Dela- 
fontaine, N.  Arch  Sc.  phys.  nat.  30.  233  ) 

(Ephraim,  Z   anorg.  1909,  64.  263.) 

+42/3H2O.    (Wempe,  Dissert.  1911.) 

2Rb20,  7MoOs-l-5H20.  Very  si.  sol.  in 
cold,  very  easily  sol.  in  hot  H20.  (Wempe.) 

5Rb2O,  7MoO3-K4H2O.  (Ephraim  and 
Herschfinkel,  Z  anorg.  1909,  64.  268.) 

3Rb2O,  8MoO3-f6H2O.  (Ephraim  and 
Herschfinkel,  Z.  anorg  1909,  64.  269.) 

5Rb20,  12Mo03-hH20.  100  cc.  H20  dis- 
solve 1.941  g.  at  24°.  (Wempe,  Z.  anorg. 
1912,  78.  258  ) 

Rb20,  3Mo03.  Insol.  in  H20.  (Muth- 
mann,  B.  1898,  31.  1839.) 

-j-H20.    (Muthmann,  B.  1898,  31.  1839.) 

-j-3H20.  SI  sol  in  cold,  easily  sol.  in  hot 
H20.  (Wempe,  Dissert.  1911.) 

6J^H2O.  (Ephraim  and  Herschfinkel,  Z. 
anorg.  1909,  64.  269.) 

2Rb20,  3Mo03+4H2O.  SI.  sol.  in  cold, 
easily  in  hot  H20.  (Wempe,  Dissert.  1911.) 

Rb2O,  4Mo03.  Difficultly  sol.  in  cold, 
easily  in  hot  H2O.  (Wempe,  Z.  anorg.  1912, 
78.  312.) 

+J^H2O.  Practically  insol  inH20.  Very- 
sol.  by  addition  of  NH3.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909.  64.  266.) 

+2.5H2O.  Insol.  in  H20.  (Ephraim,  Z. 
anorg.  1909,  64.  263.) 

+4H20.  Sol.  in  cold,  more  easily  sol,  in 
hot  H20.  (Wempe,  Z.  anorg.  1912,  78.  312.) 

Rb20,  MoO3,  Rb20,  3Mo03+5H2O  Sol. 
in  cold  or  hot  H2O.  (Wempe,  Z.  anorg.  1912, 
78.  312.) 

Rb20,  H2O,  8MoOa+3H20.  Difficultly 
sol  in  cold,  easily  in  hot  H20.  (Wempe,  Z. 
anorg.  1912,  78.  312.) 

Rb2O,  HMoOs-f  5.5H20.  Ppt.  (Ephraim, 
Z.  anorg.  1909,  64.  263  ) 

Rb2O,  13MoOs+4H2O.    Ppt.    (Ephraim.) 

Rb2O,  ISMoOs.   Ppt.    (Ephraim.) 

Samarium  molybdate,  Sm2(Mo04)3. 
Insol.  in  H2O.    (Cleve.) 

Samarium  sodium  molybdate, 


Insol.  in  H20.    Easily  sol.  in  warm  dil. 
HNOa+Aq.    (Cleve.) 
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Silver  (argentous)  molybdate,  Ag4O,  2Mo03. 

Sol.  in  HNOs+Aq.  KOH-fAq  dissolves 
MoO8  and  Ag4O  separates  out.  Not  decomp 
by  dil.  NH4OH+Aq.  (Wohler  and  Rauten- 
berg,  A.  114.  119  ) 

Does  not  exist.    (Miithmann,  B.  20.  983  ) 

Silver  (argentic)  molybdate,  Ag2Mo04. 
,  Somewhat  sol.  in  H20;  less  when  HN03  is 
present.    (Richter.) 

Very  si.  sol.  in  pure  H2O;  easily  sol.  in 
H2O  acidulated  with  HNO3.  (Struve  and 
Svanberg.) 

Sol.  in  KCN  or  NaOH-f  Aq.  (Smith  and 
Bradbury.) 

Ag20,  2MoO3.  SI.  sol.  in  H20.  Sol.  in 
KCN+Aq.  (Junius,  Dissert  1905.) 

2Ag2O,  5MoO3.  Somewhat  sol  in  H20. 
(Svanberg  and  Struve,  J.  B.  1847-48.  412.) 

Ag20,  4Mo03+6H2O.  SI.  sol  in  H20  with 
decomp.  (Wempe,  Z.  anorg.  1912,  78.  322.) 

Silver  thorium  molybdate. 
See  Thoromolybdate,  silver. 

Silver  molybdate  ammonia,  Ag2Mo04,  4NH3. 
Sol.  in  H2O  with  rapid   decomposition. 
(Widmann,  BuU.  Soc.  (2)  20.  64 ) 

Silver  molybdate  hydrogen  dioxide,  13Ag2O, 

2H202;  32Mo03. 
Ppt.    (Barwald,  B.  17.  1206.) 

Sodium  molybdate,  Na2Mo04. 

Anhydrous.  Easily  and  completely  sol.  in 
H20. 

.  -|-2H20.    Sol.  in  H20. 
-f-10H20.    Efflorescent 

Solubility  in  H2O  at  t°. 


,* 

-1 

0,3 

^g 

-S^d 

•3  9 

Solid  phase 

t° 

-p  2 

wff 

|§g 

*1 

O_  ; 

|1 

Na2Mo04,f102HO 

0 

4 

30  63 
33  83 

25  92 
22  38 

3  86 

4  47 

" 

6 

35  58 

20  72 

4.83 

" 

90 

38.16 

18  54 

5  39 

3STa2Mo04,  2H20 

10 

39  28 

17.70 

5  65 

ti 

15.5 

39.27 

17  70 

5  65 

" 

32. 

39.82 

17  30 

5  78 

" 

51.5 

41.27 

16  28 

6.14 

(t 

100 

45.57 

13  67 

7  32 

(Funk,  B.  1900,  33.  3699.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1009,  42.  3790.) 

Na2Mo207.  After  ignition,  very  difficultly 
sol.  in  cold,  and  very  slowly  sol.  in  hot.HjO. 
(Svanberg  and  Struve.) 

Easily  sol.  in  H20. 


Easily  sol.  in  cold  or  hot  H20 
(Wempe,  Dissert.  1911.) 

H-4H2O.  Easily  and  completely  sol.  in 
coldH20.  (Ullik.) 

-f  6^H2O  SI.  sol.  in  cold,  very  easily  sol. 
in  hot  H2O.  (Wempe,  Dissert.  1911.) 

+7H2O.  Difficultly  sol  in  cold  H30,  but 
more  easily  than  the  corresponding  K  salt. 
100  pts.  H20  dissolve  3.878  pts.  at  20°  and 
13.7  pts.  at  100°.  (Ulhk,  A.  144.  244.) 

+9H2O.  Easily  sol.  in  cold,  very  easily 
sol.  in  hot  H2O.  (Wempe.) 

-hllH20.  (Jumus,  Z.  anorg.  1905,  46. 
437.) 

SNajO,  7MoO3.  Easilv  sol  in  cold,  very 
easily  sol.  in  hot  H20.  fOtt,  Dissert.  1911.) 

+20H20.    (Westphal,  Dissert  1895.) 

+22H20.  Efflorescent.  Easily  sol.  in 
H2O  (Ullik,  A.  144.  219.) 

Na20,  8Mo03+J^H2O.  Very  sol.  in  cold 
or  hot  H20.  (Wempe,  Dissert.  1911.) 

+4H2O.  Insol.  in  H20.  (Ullik,  W.  A.  B. 
60,  2.  312  ) 

-floH2O.  (Rosenheim,  Z.  anorg.  1897,  16. 
188.) 

Na20,  10MoO8+6H20.  Very  si.  sol.  in 
H20.  100  g.  H20  dissolve  0.842  g.  at  100°. 
(FeHx,  Dissert.  1912.) 

+7H2O.  (Felix.)  Nearly  insol.  in  hot  and 
cold  H20.  (Rosenheim,  Z.  anorg.  1903,  37. 
323.) 

+12H2O.    Difficultly  sol.  in  H2O. 

+21H2O.  Abundantly  but  slowly  sol.  in 
coldH20.  =NaHNa5Oi6-hlOH20.  (Ullik.) 

5Na20,  12Mo03+8H20.  SI.  sol.  in  cold, 
easily  sol.  in  hot  H2O.  (Wempe,  Dissert. 
1911.) 

+20H2O.  SI.  sol.  in  cold,  easily  sol.  in 
hotH20.  (Wempe,  Dissert.  1911.)  . 

+36H2O.    (Junius,  Z.  anorg.  1905,  46.  436.) 

-j-44H2O.  SI.  sol.  in  cold,  easily  sol.  in  hot 
H2O.  (Wempe,  Dissert.  1911.) 


Sodium  tefromolybdate, 

Difficultly  sol.  in  cold,  easily  in  hot  H20. 
(Ullik.) 

100  cc.  H20  dissolve  at  21°,  2839  g. 
of  the  salt.  Sp.  gr.  of  the  solution  —  1.47. 
(Wempe,  Z.  anorg.  1912,  78.  306.) 

4-17H2O.    (FeBx,  Dissert.  1912.) 

Na*H4[H2(Mo207>]+21H20.  Slowly  sol. 
in  cold,  easily  sol.  in  hot  H2O.  (Rosenheim, 
Z.  anorg.  1913,  79.  298.) 

NaJaMo4Oi3+8H20.  Very  sol.  in  hot  or 
coldH20.  (Ullik,  A.  144.  333.) 

NaHMo8025  +  4H30.  Insol.  in  H2O. 
(Ullik.) 

Sodium  manganous  molybdate,  2Na2O,  MnO, 

6Mo034-19H20. 
(Marckwald,  Dissert.  1895.) 

Sodium  molybdate  molybdenum  oxide, 


InsoL  in  H20.    Sol.  in  HNO«  and  aqua 
regia.    Insol.  in  HC1  and  in  HaSO*.    Sol.  in 


MOLYBDATE,  STRONTIUM  ' 


alkalis.    'Stavenhagen  and  Engels,  B.  1895, 
28.  22SO.) 

Strontium  molybdate,  »SrMo04. 

81.  sol.  in  H2O.    (Schultze  ) 

Sol  in  9600  pts  H2O  at  17°.  (Smith  and 
Bradbury,  B.  24.  2930.) 

SrO,  3MoO3  -f  J^HaO.  Scarcely  sol.  in  cold, 
easily  in  hot  H2O  CWompe,  Dissert.  1911.) 

SrO,  H20,  SMoO3-}-6H2O.  Scarcely  sol 
in  cold,  easily  in  hot  H2O  (Wempe,  Dissert 
1911.) 

2SrO,  3HA  20MoO3+21H20.     Ppt. 
(Wempe,  Z.  anorg.  1912,  78.  321 ) 

Thallous  molybdate,  Tl2MoO4 

Insol.  in  H20.  Sol  in  alkalies.  Insol.  in 
alcohol.  (Oettmger,  J.  B.  1864,  254.) 

SI.  sol.  in  hot  or  cold  H2O.  (Ulkk,  J.  B 
1867,  234 ) 

ST120,  llMoOs.  Sol.  in  hot  H20.  (Flem- 
ing, J.  B.  1868,  250.) 

3T120,  SMoO3.    (Fleming) 

Thallous  fdramolybdate,  T120,  4MoO3+H20. 
SI.  sol.  in  H2O  with  decomp.     (Wempe, 
2.  anorg.  1912,  78.  322.) 

Thallous  paramolybdate,  5T12O,  12Mo03. 

Insol.  in  H20.  Easily  sol.  in  mineral  acids 
and  in  alkali  hydroxides  and  carbonates. 
(Jurnus,  Z.  anorg.  1905,  46.  432.) 

Tin  (stannic)  molybdate. 

Insol.  in  H2O.  Sol.  in  dil.  or  cone.  HCl-j- 
Aq,  orinKOH+Aq.  Not  decomp.  by  EGSTOs 
:hAq.  (Berzehus.) 

Uranous  molybdate. 

Precipitate.  Sol.  in  HCl+Aq.  Decomp. 
by  KOH+Aq. 

U(Mo04)2.    (Lancien,  C.  C.  1908, 1.  1763.) 

Uranyl  molybdate,  (UOs)Mo04. 

Insol.  in  H2<D;  methyl  and  ethyl  alcohol, 
ether,  acetic  acid?  CHC1»,  CeHe  and  C?H8. 
Sol.  in  mineral  acids.  (Lancien,  C.  C.  1907, 
1.784.) 

2UO«,  3Mo08  (?).  Insol.  in  H2O.  Sol.  in 
strong  acids  and  (NH^COs-f  Aq.  (Ber- 
zelius.) 

3UO8,  7MoO8,  Insol.  in  hot  and  cold  H20. 
Insol.  in  NaOH,  KOH,  and  NH4OH+Aq. 
Sol.  in  all  min.  acids  and  decomp.  by  an  ex- 
cess of  HtO.  Insol.  in  acetic  acid.  (Lancien, 
C,  C.  1908, 1.  1763.)  . 

UOS,  8Mo08.    (Lancien.) 

-M3H»0.    Insol.  in  HNO*.    (Lancien.) 

Ytterbium  molybdate,  Yb2O8,  7Mo08-f  6H20. 
Insol.  in  hot  H2O.    (Cleve,  Z.  anorg.  1902, 
32. 152.) 

5,  MoO8.    Ppt.    (Cleve.) 


Yttrium  molybdate. 

Insol.  in  H20.  Sol  in  HNO3+Aq.  (Ber- 
lin ) 

Zinc  molybdate,  ZnMoO4. 

Difficultly  sol.  m  H20;  easily  in  acids. 
(Schultze,  A.  126.  49.) 

-f-H20.  SI.  sol.  in  H2O  Easily  sol.  in 
dil.  acids.  (Colonano,  Bull  Soc.  (2)  50.  451.) 

ZnMo3Oj9+10H2O.  Very  difficultly  sol. 
in  cold,  but  extraordinarily  easily  sol.  in  hot 
H2O.  (UUik,  W.  A.  B.  65,  2.  767.) 

Zinc  teZromolybdate,  ZnMo4Oi3+8H20. 
Easily  sol.  in  cold  H2O.    (Ullik.) 
ZnO,  H20, 8Mo03 + 14H2O.    Ppt.,  (Wempe, 

Z.  anorg.  1912,  78.  324.) 

Zinc  molybdate  ammonia,  ZnMo04,  2NH3  + 

H20. 
(Sonnenschem,  J.  pr.  53.  339.) 

P^nnolybdic  acid. 
See  Permolybdic  acid. 

Molybdic  sulphuric  acid,  MoO3,  SO3. 
Deliquescent.    (Schultz-SeUack,  B,  4.  14.) 
Very    deliquescent.      Very    sol.    in    HaO. 

(Muthmann,  A.  1886.  238.  126.) 
MoO3,  3SO3+2H20  (?). 

Molybdocyanhydric  acid,  H4Mo(CN)8-{- 

6H20. 

Easily  sol.  in  H20  and  abs  alcohol.  Solu- 
tions are  stable  at  ord.  temp.  (Rosenheim 
and  Garfunkel,  Z.  anorg.  1910,  65.  168.) 

Cadmium   molybdocyanide,   Cd2Mo(CN)8+ 

$H20. 
Insol.  in  H20.    (Rosenheim.) 

Cadmium  molybdocyanide  ammonia, 

Cd2Mo(CN)8,  4NH3-f2H2O. 
(Rosenheim.) 

Cupric  molybdocyanide  ammonia. 
Cu2Mo(CN)8,  4NH3+7H20. 
(Rosenheim.) 

Potassium  molybdocyanide,    K4Mo(CN)s+ 

2H20. 
Very  sol.  in  F20.    (Rosenheim.) 

ThaJlous  molybdocyanide,  Tl4Mo(CN)8. 
Very  si.  sol.  in  H20.    (Jtosenheim.) 

Molybdoiodic  acid,  HI08,  H3Mo04+H2O. 

Easily  sol.  in  H20.  (Blomstrand,  J.  pr.  (2) 
40.  320.) 

I2<\  2MoO3+2H2O.  Very  sol.  in  H2O. 
Insol.  m  cold,  sol.  in  hot  HNO3.  Sol.  in  al- 
cohol. (Chretien,  A.  ch.  1898,  (7)  16.  402.) 
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Ammonium  molybdoiodate,  NH4I03, 
H2MoO4 

Somewhat  more  sol.  than  K  salt.  (Blom- 
strand.) 

(NH4)20,  I206,  2Mo08.  Very  si,  sol.  in 
cold  H20  More  sol.  in  hot  H20.  (Rosen- 
heim  and  Liebknechfc,  A.  1899,  308.  50.) 

4-H20.  1  1.  H2O  dissolves  5.39  g,  salt  at 
15°;  30.94  g.  at  100°.  More  sol.  in  diL  HN03 
+Aq.  (Chretien,  A.  ch.  1898,  (7)  15.  409.) 

3(NH4)20,  (I80a,  2Mo03)4+6H2O.  (Chr<§- 
tien.) 

Barium  molybdoiodate,  BaO,  I205,  2Mo03~f- 
2H20. 

4.23  g.  are  sol.  in  1  L  H20  at  ord.  temp. 
(Chretien.) 

Cadmium  molybdoiodate,  acid,  3CdO,  (I206, 
2Mo03)5+16H20.  ' 

SI.  sol.  in  H20.    (Chretien.) 

Calcium  molybdoiodate,  CaO,  I2Ofi;  2MoO3-f 
6H20. 

1  1.  H20  dissolves  7.8  g.  of  the  salt  at 
15°;  20.89  g.  at  90°.  (Chretien.) 

» 

Cobaltous  molybdoiodate,  CoO,  I20fi,  2Mo03 

+6H20. 

5.11  g.  are  sol.  in  1  1.  H20  at  15°;  22.27  g. 
at  100°.  (Chretien.) 

Cobaltous  molybdoiodate  acid,  CoO,  (I206, 

2Mo03)6+18H20. 
Very  sol.  in  H20.    (Chretien.) 


Cupric  molybdoiodate,  CuO,  I2O$,  2MoO3-f- 
3H20. 

1  L  H20  dissolves  10.63  g.  of  the  salt  at 
15°;  25.55  g.  at  100°.    (Chretien.) 

Lithium  molybdoiodate,  Li20,  I20fi,  2Mo03-j- 


197.83  g.  are  sol.  in  1  1.  H2O  at  15°.  Sol.  in 
diL  ENOs+Ag.  (Chretien.) 

Magnesium  molybdoiodate,  MgO.  I2O5, 

2Mo08+6H20. 

1  1.  H20  dissolves  3.85  g.  of  the  salt  at 
15°;  18.2  g.  at  100°.  (Chretien.) 

Manganous  molybdoiodate,    3MnO,    (I20g, 

2Mo08)4H-9H20. 

1  1.  H20  dissolves  17.05  g.  of  the  salt  at 
15°;  55.05  g.  at  100°.  (Chretien.) 

Nickel  molybdoiodate,  NiO,  I2O6,  2Mo08+ 
6H20. 

5.43  g.  are  sol.  in  1  1.  H20  at  15°;  21,8  g.  at 
100°.  (Chretien.) 

2NiO,  2I20S,  3Mo08+23H20.  Easily  sol. 
in  H20.  Not  decomp.  by  acids.  (Maass, 
Dissert.  1901.) 


Nickel   molybdoiodate,   acid,   2NiO,    (I2O6, 

2MoO3)5-hl5H2O. 
Very  sol.  m  H20.    (Chretien.) 

Potassium  molybdoiodate, 

KH02I02MoO3OH,   or  KIO3,    Mo03-f- 
2H20. 

Ppt.  SI.  sol.  in  H20.  (Blomstrand,  J.  pr. 
(2)  40.  320  ) 

K20,  I2O5,  2Mo03.  Only  si.  sol  in  cold 
H2O;  sol  on  long  boiling.  4.48  grs.  are  sol. 
in  1  1  H2O  at  12°.  (Compare  Blomstrand: 
not  identical.)  (Rosenheim,  A.  1899,  308. 
50.) 

-f  H2O.  SI.  sol.  in  H2O.  3  45  g.  are  sol. 
in  1  1.  H2O  at  15°;  28.38  g.  at  100°.  More 
sol.  in  dil.  HN03+Aq.  (Chretien,  A.  ch. 
1898,  (7)  15.  404.) 

Potassium  molybdoiodate,  acid. 
(I20S,  2Mo03)fi,  4K20+7H20. 
(I20fi,  2Mo08)3,  2K20+13H20. 
(loOs,  2Mo03)2,  K20-i-4H20. 
(I205,  2Mo03)3,  K20+7H2O. 
(I20s,  2Mo03)4,  K20+5H2O. 
(Chretien.) 

Silver  molybdoiodate,  Ag20,  I205,  2MoOs-h 


Insol.  in  H20. 

4Ag20,  4I206,  3Mo03.  Sol.  in  H20  con- 
taining HN03.  (Chretien.) 

Sodium  molybdoiodate,  Na20,  120fi,  2MoO3+ 
H20. 

SI.  sol.  in  H2O.  Sol.  in  HN08  with  decomp. 
(Chretien.  C.  R.  1896,  123.  178.) 

1  1.  H20  dissolves  6.97  g.  of  the  salt  at  15°; 
22  75  g.  at  90°. 

1  1.  HNO3+Aq  (1  :  10)  dissolves  23.78  g. 
of  the  salt  at  ord.  temp.  (Chretien.  A.  eh. 
1898,  (7)  15.  410.) 

+2H20.  Only  si.  sol.  in  cold  H2O;  sol.  on 
long  boiling.  3.35  grams  are  sol.  in  1  1,  H20 
at  12°.  (Rosenheim,  A.  1899,  308.  50.)  * 

Strontium  molybdoiodate,  SrO,  I20B,  2MoO  + 

3H20. 

Very  sol.  in  H20.  (Chretien,  A.  ch.  1898, 
(7)  15.  415.) 

Strontium  molybdoiodate,  acid,  3SrO,  (I205, 
2Mo03)4+15H2O. 

1  L  H20  dissolves  2.94  g.  of  the  salt  at 
15°;  13.64  g,  at  100°.  (Chretien.) 

Uranyl  molybdoiodate,  2U08,  4I206,  3Mo08-{- 
3H2O.  (Chr6tien.) 

2inc  molybdoiodate,  ZnO,   I20«,   2MoO«-f 

5H2O. 

1  1.  H20  dissolves  4.08  g.  of  the  salt  at 
15°;  16,26  g.  at  100°.  (Chretien.) 
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Zinc molybdoiodate  acid, ZnO,  (hO5)  2Mo03)3 
H-lOHaO. 

Very  sol  in  H2O     (Chretien.) 

Molybdoperiodic  acid. 

Ammonium  molybdoperiodate,  5(XH4)aO, 
ISO7,  12MoC)j+12HaO 

Sol.  in  K,O  <  Blomstrand,  Sv.  V.  A.  H. 
Bih  1892.  No.  0) 

4(NHi)aO,  I»O7,  SMo(X+7H2O  Very  si. 
sol.  in  cold  H2O.  ( Blomstrand  ) 

Ammonium  sodium ,  2(NH4)2O,  Na20, 

L>07,  2Mo03+10HaO. 
Very  si.  sol  in  HaO.    (B.) 

Barium  sodium  ,  9BaO,  Na2O,  2I20?, 

24MoOa+28H30. 
Very  si.  sol.  m  II2O.    (B.) 

Calcium ,  5CaO,  I207,  12Mo03+26H20. 

Extremely  sol.  m  H2O.    ^Blomstrand.) 
4CaO,  I,07,  12Mo03H-21H20.    Less  sol.  in 

H2O  than  above  salt. 

Lithium ,  5Li2O,  I207,  12Mo03+30H20. 

Not  so  efflorescent  as  Na  salt.  Sol  in  H20. 
(B.) 

+1SH30.)    (B) 

Manganous   sodium  ,    2JVInO,    3Na20, 

I207,  12Mo03-f  32H20. 
Sol.  inHoO.    (B.) 

Potassium    ,    5K2O.    I207)    12Mo03+ 

12H20. 
Not  efflorescent.    (Blomstrand.) 

Sodium ,  5Na20, 12O7,  12Mo03+34H20. 

Efflorescent.  Very  sol  in  H2O.  (Blom- 
Strand,  Sv  V.  A.  H,  Bih  1892.  No.  6.  24.) 

•f  20H2O.  Not  efflorescent.  Very  sol  in 
H20.  (Blomstrand) 

Sodium  strontium  ,  Na20",  4SrO,  I207, 

12MoOs-f20H20. 
Sol.inH20.    (B.) 

Molybdophosphoric  acid. 
See  Phosphomolybdic  acid. 

Molybdos^phosplioric  acid. 

Sodium  molybdosw&phosphate. 

Na2[P(Mo207)3frSH2O. 
Ppt.    (Rosenheim,  Z.  anorg.  1913,  84. 222.) 

Molybdophosphorous  acid.  ' 

Potassium  molybdophosphite, 
K2[HP(Mo207)8]+llH20. 
Difficultly  sol.  in  cold  H20.    (Rosenheim,, 
Z.  anorg,  1913,  84. 219.}  •       , 


Sodium  molybdophosphite, 

Nas[HP(Mo2O7)jjH-llHjO. 
SI.  sol    in  HoO.     (Rosenheim,   Z    anorg. 
1913,  84.  218.) 

Molybdophosphovanadic  acid. 
See  Phosphovanadiomolybdic  acid. 

Molybdoselenious  acid. 

Ammonium    molybdoselenite,    4(NH4)2O, 

3SeO2,  10MoO8+4EaO 
]\Iore  sol.  ui  hot  than  cold  H20;  insol.  in 
alcohol.    (P<§chard,  A.  ch.  (6)  30.  403.) 

Ammonium  potassium  molybdoselenite, 

2(NH4)20,    2K20,     3Se02,     10Mo03+ 
5H20. 
Very  sol.  in  H2O;  insol.  in  alcohol.    (P£ch- 

ard.) 

Barium  molybdoselenite,   4BaO,    3SeO2, 

10MoO3+3H,0. 

SI.    sol    in    cold,    easily   in   warm    H2O. 
(Pochard.) 

Potassium  molybdoselenite,'  4K20,    3Se02, 

10MoO3+5H20 

Ver>T  sol.  in  H2O;  insol.  in  alcohol.    (P6ch- 
ard.) 

Sodium    molybdoselenite,    4Na2O,     3Se02, 

10Mo03+15H20. 

Ver>r  efflorescent,  and  sol.  in  H2O;  insol.  in 
alcohol.    (Pechard.) 

Molybdosilicic  acid. 
See  Silicomolybdic  acid. 

Molybdosilicovanadic  acid. 
See  Silicovanadiomolybdic  acid. 

Molybdosulphuric  acid. 

Appreciably    sol     in    H20       (HofTmann, 
Dissert.  1903.) 

Ammonium  molybdosulphate,   (NH4)2O, 
2MoO8,  S03+4H20,  and  -f  9H2O. 

Decomp.  by  H20.     (Weinland.  Z,  anorg. 
1907,  54.  261.) 

(NH4)20,  2Mo03,  3SO8+10H20.     (Wein- 
land.) 

Ammonium    molybdenyl    molybdosulphate, 

(NHOaO,  Mo02,  7Mo03,  S03+a:H20. 
1J^(K"H4)2O,  Mo02,  7Mo03,  S08+5H2O.' 
2(NH4)20,   Mo02,   7Mo03,   SOS+14H2O. 

(Hoffmann,  Dissert.  1903.) 
3NH3,  Mo02.  7MoO3,  SOa+10H2O.    Very 

sol  in  H2O.    Very  d.  sol.  in  JQ"H4  salts+Aq. 

Very  stable  toward  ^  alkali +Aq.     (P^chara, 

C.  R.  1893,  116.  1441.)  ,»-,    '  , 
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5NH3,  MoOs,  7Mo08,  S03+8H20.  (Pe- 
chard,  C.  R  1893,  116.  1441  ) 

Potassium  molybdosulphate,  K2O,  2MoO3, 
SOs-f-2H20. 

K20,  2Mo03,  80,4-  6H2O. 

K2O,  2MoO3,  3SO,+6HaO.  (Wemland,  Z. 
anorg.  1907,  54.  260.) 

Potassium   molybdenyl   molybdosulphate, 

K20,  MoO,,  7MoO»,  S03+8H20. 
(Hoffmann,  Dissert.  1903.) 

Molybdosulphurous  acid. 

Ammonium    molybdosulphite,    4(NH4)aO, 

3S02,  10Mo03+6H20. 
SI.  sol.  in  cold,  more  easily  in  hot  H2O. 
Insol   in  alcohol.     (Pochard,  'A.  ch.  (6)  30. 
396) 


3(NHO«0,  8Mo03,  2S02+5H2O.  81.  sol. 
in  cold,  easily  sol  in  warm  H20.  Easily  de- 
comp.  by  H20,  and  can  be  recryst.  only  in 
presence  of  an  excess  of  sulphurous  acid. 
(Rosenheim,  Z.  anorg.  1894,  7.  177.) 

Ammonium  potassium  molybdosulphite, 

2(NH4)  A  2K20,  3S02,  10Mo03H-9E2O 
SI  sol  in  cold  H20.   Decomp  on  warming. 
(Pechard.) 

Barium    molybdosulphite,    2BaO,     5Mo03, 

2S02+10H20. 
(Rosenheim,  Z   anorg.  1897,  15.  185.) 

Caesium  molybdosulphite,  2Cs?0,  5Mo03, 
2S02+6H20, 

Unstable.    As  K  salt.    (Rosenheim.) 

Potassium  molybdosulphite,  4K20,  3S02, 
10Mo03+10H20. 

Very  si.  sol.  in  H20,  but  decomp.  on  warm- 
ing. (Pechard.) 

2K2O,  5Mo03,  2S02+H20.    (Rosenheim  ) 

Rubidium  molybdosulphite,  2Rb20,  5MoO3, 

2S02+J$S20. 
As  K  salt.    (Rosenheim.) 

Sodium  molybdosulphite,  4Na20,   3S02, 

10Mo08-H2H20. 
Very  sol.  in  cold  H2O;  insol.  in  alcohol. 

(P<§chaj-d.) 

+16H20.   Very  efflorescent.    (Pochard.) 
2Na20,  5Mo03,  2S02+  8H2O.   In  dry  state 

it  gradually  gives  off  SO2  and  soon  effloresces. 

(Rosenheim.) 

Strontium  molybdosulphite,  2SrO,  5MoO3, 
2S02Hrl2H20. 

(Rosenheim.)  ', 

Molybdotitanic  acid. 
See  Titanomolybdic  acid.  , 


Molybdous  acid. 

Magnesium   molybdite,  Mg2Mo3Os  -2MgO, 
3MoO2. 

Not   attacked  by   KOH,   and   HCl-fAq. 
(Muthmann,  A.  238.  108  ) 

Zinc  molybdite,  Zn2Mo3Os=2ZnO,  3Mo02. 

Easily  sol.  in  aqua  regia.    (Muthmann,  A. 
238.  108.) 

Molybdovanadates. 
See  Vanadiomolybdates. 

Neodymicotungstic  acid. 

Ammonium  neodymicotungstate,  3(NH4)20, 

Nd203,  16WO,+20H«0. 
Difficultly  sol.  in  H20.    (E.  F.  Smith,  J. 
Am.  Chem  Soc  1904,  26.  1480.) 


Barium  neodymicotungstate,  6BaO, 

16WO,+17HaO. 
Insol  in  H2O.    (E.  F.  Smith.) 

Neodymium. 

See  also  under  Didymium. 

Neodymium  bromide,  NdBr3. 

(Matignon,  C.  R.  1905,  140.  1638.) 


Neodymium  carbide,  NdC2. 

Decomp.  by  H20;  insol.  in  cone.  HN03; 
decomp.  by  dil.  HN03.  (Moissan,  C.  R. 
1900,  131.  597.) 

Neodymium  chloride,  NdCl3 

100  g.  H20  dissolve  98.68  g.  NdCls  at  13°; 
140  4  g.  at  100°. 

Sp.  gr.  at  15°/4°  of  the  solution  sat.  at  13°  = 
1.74  (Matignon,  A.  ch.  1906,  (8)  8.  249.) 

44.5  g.  are  sol.  in  100  g.  abs.  alcohol  at  20°. 
1.8  g.  ft  "  "  "  "  pyridine  at  15°.  - 

Insol.  in  ether,  CHC13,  quinoline,  toluidine, 
etc.  SI.  sol.  m  anil  me  "and  in  phenylhydra- 
zine.  (Matignon,  A.  ch.  1906,  (8)  8.  266.) 

+6H2O.    Deliquescent. 

At  13°,  100  pts.  H20  dissolve  246.2  pts.  of 
the  hydrated  salt.  * 

At  100°,  100  pts.  H20  dissolve  511  pts.  of 
hydrated  salt. 

Sat.  solution  at  13°  has  a  sp.  gr.  15°/4°  = 
1.741.  (Matignon,  C.  R.  1901,  133.  289.) 

Neodymium     chloride     ammonia,     NdCls, 

12NE*. 

Decomposes  on  heating  into  NdCl3+NHs: 
+2NH3;  +4NH8;  +5NH3;  +8NH3;  and 
+11NH..  (Matignon,  C,  R.  1906,  142.  1043.) 

Neodymium  hydroxide. 

Sol.  in.  citric  acid.  (Baskerville,  J.  Am. 
Chem.  Soc.  1904,  26.  49.) 


XEODYMU'M  HYDRIDE 


Solubility  in  glycerine-}- A  q  containing 
about  GOTr  by  vol.*  of  glycerine.  100  com. 
of  the  solution  contiun  4..)  g.  neodymium 
oxide.  (Muller,  Z.  anorg  1903,  43.  322.) 

Neodymium  hydride,  XdII2  i*). 

Slowly  attacked  by  boilmg  H20.  Sol.  in 
acids  with  violent  evolution  of  H2.  (Muth- 
mann,  A.  1904,  331.  58  ) 

Neodymium  iodide,  NdI3 

(Matignon,  C.  R.  1905,  140. 1G3S.) 

Neodymium  nitride,  NdX. 

Decomp.  in  moist  air  with  evolution  of 
NH3.  (Muthraann,  A  1904,331.59.) 

Neodymium  oxide,  Nd2O3. 

Easily  sol.  in  acids,  (v.  Welsbach,  M.  6. 
477.) 

Neodymium  oxychloride,  NdOCl. 
(Matignon,  C.  R.  1905,  140.  1038.) 

Neon,  Ne. 

Less  sol.  than  argon  in  H20;  sol.  in  liquid 
oxygen.  (Ramsay,  B.  1898,  31.  3118.) 

Absorption  by  K20  at  t°. 


t° 

Coefficient  of  absorption 

0 
10 
20 
30 
40 
50 

0.0114 
0.0118 
0  0147 
0  0158 
0  0203 
0  0317 

(Antropoff,  Roy.  Soc.  Proc.  1910,  83.  A,  480.) 

Nickel,  Ni. 

Not  attacked  by  H20.  Very  slowly  sol.  in 
dilute  H»P04,  H2S04,  or  HCl+Aq.  (Tup- 
puti,  A.  ch.  78.  133.) 

Very  easily  attacked  by  HN08-hAg,  and 
difficultly  by  hot  H2S04.  When  pure,  is  con- 
verted into  passive  condition  by  cone.  HNO8. 
(Nickles,  C.  R.  38.  2840 

Very  si.  attacked  by  cold  acids,  except 
HNOs+Aq.  (Tissier,  C,  R.  50.  106.) 

Not  attacked  by  NaOH+Aq.  (Venator, 
Dingl.  2dl.  133.) 

Insol.  in  liquid  NH».  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Nickel  amide,  Ni(NH2)2. 

Decomp.  by  HjO;  slowly  sol.  in  min.  acids. 
InsolinhquidNHj.  (Bohart,  J.  phys.  Chem. 
1915, 19.  560.) 

Nickel  antimonide,  NiSb. 

Insol.  in  HCl+Aq;  easily  sol  in  HNO»+ 
Aq.  (Christofle,  1863.) 


Mm.  Kreithauptite.     Insol  m  acids;  easily 
sol  in  aqua  regia 
NigSba.    (Christofle.) 

Nickel  antimonide  sulpliide,  NiSb2,  NiS2  = 

Min.  Nickel  glance,  Ullmannite. 
Decomp.  by  HN034-Aci;  completely  sol. 
in  aqua  regia  with  separation  of  S. 

Nickel  arsenide,  NiAs. 

Min.  Niccolite.  Sol.  in  cone.  HNOs+Aq 
with  separation  of  As203;  more  easily  sol.  m 
aqua  regia. 

NiAs2.  Min.  Chloanthite,  Rammelsbergite. 
Sol.inHNO«+Aq. 

Ni3Ass.  Sol.  in  HNO3  and  in  aqua  regia 
Readily  attacked  by  fused  alkali.  (Granger, 
C.  R.  1900,  130.  915.) 

Nickel  arsenide  sulpliide,  NiAs2,  NiS2. 

Min.  Gersdorffite.  Partly  sol.  in  HNO8+ 
Aq  with  separation  of  S  and  As203;  not  at- 
tacked by  KOH+Aq. 

Nickel  azoimide,  basic,  Ni(OH)N* 

Insol.  in  H20.  (Curtius,  J  pr.  1898,  (2) 
58.  300.) 

Nickel  azoimide,  NiN6+H20. 

Sol.  in  H2O;  insol.  in  alcohol  and  ether. 
(Curtius,  J.  pr.  1900,  (2)  61.  418.) 

Nickel  potassium  azoimide,  Ni(N3)2,  KN3  (?). 
Sol.  in  H2O.    (Curtius,  J.  pr  1898,  (2)  58. 
302.) 

Nickel  boride,  Ni2B. 

Attacked  by  HN03.  Slowly  sol.  in  hot 
HC1.  (Jassoneix,  C.  R.  1907,  146.  240.) 

^  NiB.  Decomp.  by  moist  air  and  by  alkali 
nitrates,  chlorates,  hydroxides  and  carbon- 
ates; decomp.  by  steam  at  red  heat.  Not 
attacked  by  HC1.  Easily  attacked  by  HNOa 
and  aqua  regia;  by  EaSC^  only  on  heating. 
(Moissan,  C.  R.  1896, 122.  425.) 

NiB2.    (Jassoneix,  C.  R.  1907, 145.  241.) 

Nickel  bromide,  NiBr2. 

Deliquescent.    Slowly  sol.  in  H2O. 

Sat.  NiBr2+Aq  contains  at: 
—21°      —6°      -f-19°       38° 
47.1       51.7       56.6       58.9%  NiBr2, 

58°        77°        98°       100°       140° 
60.5      60.3      61.0      61.0       60.7%  NiBra. 
(fitard,  A.  ch.  1894,  (7)  2.  542.) 

Somewhat  hygroscopic.  Nearly  insol.  in 
cold  H20  but  begins  to  dissolve  .appreciably 
at  50°,  and  somewhat  more  rapidly  at  90  , 
but  even  at  that  temp.  1  g.  requires  1-2  Hours 
for  solution.  HNO*  does  not  appreciably 
hasten  solution.  (Richards  and  Cushman, 
Z.  anorg.  1898, 16. 169.) 
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SI.  sol.  in  benzonitnle.  (Naumann,  B. 
1914,  47.  1369 ) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg  1906,  51.  236.) 

+3H2O.  Deliquescent.  Very  sol.  in  H20, 
HCl+Aq,  NH4OH+Aq,  alcohol,  and  ether 
(Berthemot,  A.  ch.  44.  389.) 

+6H20.  (Bolschakoff,  C.  C.  1897,  II. 
331  and  726.) 

+9H20.  (Bolschakofif,  C.  C.  1897,  II. 
726  and  331.) 

Nickel  stannic  bromide. 
See  Bromostannate,  nickel. 

Nickel  bromide  ammonia,  NiBr2,  6NHs. 

Sol.  m  little  H20,  but  decomp.  by  more. 
(Rammelsberg,  Pogg.  56.  243.) 

Sol.  m  warm  cone  NH4OH+Aq;  insol.  in 
cold.  (Richards  and  Cushmann,  Z.  anorg. 
1898,  16.  175.) 

Nickel  bromide  cupric  oxide,  NiBr2,  3CuO+ 

4H20. 

Not  decomp.  by  H20.  (Mailhe,  A.  ch. 
1902,  (7)  27.  377.) 

Nickel  bromide  hydrazine,  NiBr2,  2N2H4. 

Easily  sol.  in  dil.  acids  and  NH4OH+Aa. 

NiBr2,3N2H4.  Sol.  in  dil.  acids.  (Franzen, 
Z.  anorg.  1908,  60.  263-4  ) 

Nickel  carbonyl,  Ni(CO)4. 

Insol.  in  H2O;  not  attacked  by  dil.  acids  or 
alkalies  or  cone.  HCl+Aq.  Easily  sol.  in 
cone.  HNOs+Aq  and  in  aqua  regia.  Sol.  in 
alcohol,  benzene,  and  chloroform.  (Mond, 
Langerj  and  Quincke,  Chem.  Soc.  57.  749.) 

Sol.  in  hydrocarbons,  especially  oil  of  tur- 
pentine. (Berthelot,  C.  R.  1891,  112.  1346.) 

Sol.  in  acetone,  toluene,  methyl  and  ethyl 
alcohol,  etc.  (Lenher  and  Loos,  J.  Am.  Chem. 
Soc.  1900,  22.  114.) 

Nickel  chloride,  NiCl2. 

Anhydrous.  Not  immediately  sol.  in  B^ 
but  gradually  dissolves  on  boiling  or  by  addi- 
tion of  HCl+Aq.  Deliquesces  on  air,  and  is 
then  easily  sol.  in  H20.  Sol.  in  NH4OH+Aq. 
Sol.  in  alcohol.  Sol.  in  hot  HCl+Aq  only 
slowly. 

Sp.  gr.  of  NiCla+Aq  containing: 

5         10         15         20         25%NiCl2. 
1.0493   1.0995  1.1578  1.2245   1.3000 
(B.  Franz,  J.  pr.  (2)  5.  285.) 

Sp.  gr.  of  NiCU+Aq  containing,  in  1000 
gnns,  H20,  g.  NiCl2+7H2O  at  23.1°: 
128  g.  (~Mmol.)    256       384      512 
1.057  1.107    1.149    1.187 

640       768       896      1024 
1.220    1.249    1.276    1.301 


Containing  g.  NiCl2  (anhydrous): 
05  g.  ( =  }/2  mol )  130   195    260    325    390 
1  061  1.119  1.176  1.230  1.284  1.335 

(Gerlach,  Z.  anal.  28.  468.) 

Sp   gr.  of  NiCl2+Aq  at  room  temp,  con- 
taining 

11.449       22.69       3040%NiCl2. 
1.1093      1 2264      1.3371 
(Wagner,  W.  Ann.  1883,  18.  269.) 

Sp.  gr.  of  NiCl2+Aq  at  25°. 


Concentration  of  NiCU-f  Aq 


1-normal 
l/r-      " 
V4-      " 


Sp  gr 


1.0591 
1  0308 
1.0144 
1.0067 


(Wagner,  Z.  phys.  Ch.  1890,  5.  39.) 

Insol.  in  liquid  NHS.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

100  pts.  absolute  alcohol  dissolve  at  room 
temperature  10.05  pts.  NiCl2.  (Bodtker.  Z. 
phys.  Ch.  1897,  22.  511.) 

Sol  in  ctuinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Solubility  in  glycol  =  16.1-16.3%.  (de 
Coninck,  C.  C.  1905,  II.  1234.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Anhydrous  NiCl2  is  insol.  in  acetone. 
(Krug  and  M'Elroy,  J.  Anal  Ch.  6.  184.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

+H20.    (Baubigny.) 

1 1  sat.  HC1+ Aa  at  12°  contains  40  g.  NiCl2 
dissolved  from  NiCl2,  H20.  (Ditte.) 

+2H2O.    (Sabatier,  Bull.  Soc.  (3)  1.  88.) 

+6H2O.  Deliquescent  in 'moist,  efflores- 
cent hi  dry  air;  sol.  in  H20  with  evolution  of 
heat.  Sol.  in  1.5  to  2  pts.  H2O.  Easily  sol 
in  alcohol.  (Tupputi.) 

1  1.  H20  dissolves  600  g.  NiCl2+6H20. 
(Ditte,  A.  ch.  1879,  (5)  22.  551.) 

Sat.  aq.  solution  contains  at: 
—17°  —16°  +10°  18° 
29.7  31.0  37.3  38.5%  NiCl2, 

38°        59°       78°       96° 
41.9      45.0      46.6     46.7%  NiCl2. 
(fitard,  A.  ch.  1894,  (7)  2.  539.) 

Solubility  of  NiCl2+6H20= 37.53%  NiCl2 
at  25°.  (Foote,  J.  Am.  Chem.  Soc.  1912,  34. 
882.) 

100  pts.  absolute  alcohol  dissolve  at  room 
temperature  53.71  pts.  NiCl2+6H20.  (Bt5dt- 
ker,  Z.  phys.  Ch.  1897,  22.  511.) 
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~7tl  -(  >  KM)  u  aWiiutc*  alcohol  dissolve  *  NiF8,  3K  F  SI  sol.  in  H2O  Scarcely  sol. 
2  H»  tx  NiOh-fTH'Ojit  17s  and  I  JR  at  3°,  |  m  mothyl  or  ethyl  alcohol  or  benzene. 
i  do  liiuym  ii  t.  c.  1W2,  11.  l.jtf.,»  I  (Poulcnt*,  C.  R.  114.  747  ) 

Nickel  hydrogen  chloride,  3XiCl..,  2HC1+  i  Nickel  potassium  zirconium  fluoride, 
1  1  ~>}  l~'(  >•  !     Sec  Fluozirconate,  nickel  potassium. 

,  Z  aiiorg.  LS9S,  18.  270) 

!  Nickel  manganic  fluoride. 

maaimffuurte,  nickel. 


w.  i    i     t-.j-        1.1    -J     N-  rM    o 
Nickel  rub^um  chlonde  MCL  2 

v  sol  in  HjjO  and  HCl-rAri     I  Godot-  j 


froy,  B.  8.  \\ 

Nickel  thallic  chloride,  NiCls.  2TlCl,,-f  SII,O. 
DdiquoRi'ont.     Can  be  cryst    from  H20, 


fc,  A.  1009,  366.  221  J 
Nickel  tin  ( stannous;  chloride,  XiClj,  SnC]2-f- 
Sol .  in  If-/ )     ( Jorgenson ,) 

Nickel  tin  f  stannic  j  chloride. 
>S'c<?  ChlorostaBnate,  nickel. 

Nickel  chloride  ammonia,  XiCl2,  2XH3 

Hoi.  in  H20,  Uecomp.  on  boiling,  insol  in 
alcohol 

XiCk  SXHs-t-ailaO  ( Andre,  C.  ft.  1SSS, 
106.  93T.) 

XiCl2,  OXHa  Sol  in  cold  H2O  without 
dccomp.  Ins^l  in  alcohol.  Very  si.  sol.  m 
cone.  XH4OH+Aq. 

Nearly  insol.  in  a  sat  solution  of  XH4C1 
in  NH4OH4-Aq  (Sorcnsen,  Z.  anorg.  1894, 
5.  3*33.) 

Nickel  chloride  cupric  oxide,  NiCla,  3Cu04- 

Xot  d&comp.  by  H^O.  (^lailhe,  A.  ch 
1902,  1 7)  27.  377.) 

Nickel  chloride  hydrazine,  XiCls,  2N2H4. 

Sol.  in  diL  acids  and  NHa-f  Aq.  (Franzen, 
Z.  anorg  190S,  60.  202.) 

KiCl2,  3^H4.    Sol  in  dil  acids.    (F.) 

Nickel  fluoride,  MF?. 

Sol,  in  about  5000  pts,  H20;  insol.  in  alcohol 
and  ether.  Not  attacked  by  HCI,  HN03,  or 
HjSO*  even  when  hot.  (Poulenc,  C.  R.  114. 
1426.) 

Insol.  in  liquid  NH$,     (Gore,  Am.  Ch.  J. 

"",20.828.) 


,      .       , 

-h2H20.    Dccomp.  by  pure  H20.    Sol.  in 
H20  acidulated  with  HF.    (Beraelius.) 
+ 3H20.    (Clarke,  Sill.  Am.  J.  (3)  13.  291.) 

Nickel  hydrogen  fluoride,  MF2,  5HF+6H20. 
Easily  sol  in  H20  and  dil.  acids.    Sol.  in 
NHiOH-hAq    with    decomp.      (Bohm,    Z. 
anorg.  1905,  43.  330.). 

JSTicfcel  potassium  fluoride,  NiF2,  KF. 

+H2O.     Sol.  in  H30.     (Wanner,  B.  19.-" 
S96.)  '          ,j 


Nickel  sodium  fluoride,  NiF2}  ISTaF-f  H20. 
Sol.  in  H20.    (Wagner,  B.  19.  896.) 

Nickel  stannic  fluoride. 
See  Fluostannate,  nickel. 

Nickel  titanium  fluoride. 
See  Fiuotitanate,  nickel. 

Nickel  tungstyl  fluoride. 
See  Fluoxytungstete,  nickel. 

Nickel  vanadium  fluoride. 
See  Fluovanadate,  nickel. 

Nickel  zirconium  fluoride. 
See  Fluozirconate,  nickel. 

Nickel   fluoride   ammonia,   5NiF2,    6NHs-f- 

SHaO. 

Insol.  in  cold  H2O.  Deoomp.  by  hot  H20. 
Easily  sol.  in  dil.  acids.  (Bohm,  Z.  anorg. 
1905,  43.  334  ) 

Nickelotis  hydroxide,  4MO2H2j  H2O. 

Very  si.  sol.  in  H2O.  Sol  in  acids.  Insol. 
in  KOH  or  NaOH+Aq.  Somewhat  diffi- 
cultly sol.  in  (NEJaCOs  or  NH4OH+Aq,  but 
easily  sol.  in  presence  of  NH4  salts.  Sol.  in 
NH4  saltB-fAq.  Sol,  in  KCN+Aq.  (Rod- 
gcrs,  1834.) 

Sol.  in " 


Solubility  in  NH4OH-fAa  at  25°. 


NHa  norm 


1 

2 
3 
4 


4  911 
3  900 
2.101 
0.602 


G  Ni  per  1 


0  084 
0  170 
0  257 
0  360 


2  580 
1.780 
0  835 
0.15S 


G   NiOaHs  per  1. 


0.00287 
0  00579 
0  00875 
OD1227 


0  0879 
0  0607 
0  0284 
0,0054 


The  n'on-agreerjaeut  of  the  results  is  due  to 
the  formation  of  different  modifications  of 
Ni02H2. 

(Bonsdorff,  Z,.anorg,  1904,  41, 185.) 
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Solubility  in  NH4OH+Aq 

Cone,  of  Ni=0014N  in  IN  NH4OH+Aq. 
"     "  "  =0036N  "2NNH4OH+Aq 

rStarck,  B.  1903,  36.  3840  ) 

Sol  in  hot  NH4F-j-Aq  (von  Helmolt,  Z. 
anorg.  1893,  3.  133.) 

Insol.  in  methyl  or  amyl  amine.    (Wurtz  ) 

Not  pptd.  in  presence  of  Na  citrate 
(Spiller ) 

Not  pptd.  in  presence  of  a  large  number  of 
non-volatile  organic  substances,  particularly 
H2C4H406.  (Rose.) 

Nickelonickelic  hydroxide,  Ni304,  2H20. 

Sol.  in  acids;  insol.  in  H20  and  alkalies. 
(Dudley,  J.  Am.  Chem.  Soc  1S96,  18.  901.) 

Nickelic  hydroxide,  Ni203,  2H20  (?). 

(Wermcke,  Pogg.  141.  122 ) 

Ni2O3,  3H20  (?).  Sol.  in  acids  as  nickelous 
salts.  Not  attacked  by  boiling  KOH  or 
NaOH+Aq.  Slowly  sol.  in  HC2H302+Aq. 
Sol.  in  NH4OH,  and  NH4  salts+Aq  (Od- 
Hng.) 

Nickel  iodide,  NiI2. 

Dehquescent  and  sol.  in  H2O.  (Erdmann, 
J.  pr.  7.  254  ) 

Sat.  NiI2-f  Aq  contains  at* 
—23°      —6°      +11°       16° 
51.8       54.3        57.8       59.0%  NiI2, 

43°          80°        85°         90° 
64.1       65  0       65.2       65.7%  Nil* 
(fitard,  A.  oh.  1894,  (7)  2.  546.) 


+6H20.      Deliquescent. 
H20.    (Erdmann.) 


Easily    sol.    in 


Nickel  iodide  ammonia,  NiI2,  4NH3. 

(Rammelsberg,  Pogg.  48.  119.) 

NiI2,  6NH3.  Decomp.  by  H20.  Sol.  in 
warm  dil.  NH4OH+Aq.  Very  si.  sol.  in  cone. 
NH4OH+Aq.  (Erdmann ) 

Nickel  iodide  hydrazine,  NiI2(N2H4)2. 

Insol.  in  H20.  Sol.  in  acids.  (Franzen, 
Z.  anorg.  1911,  70.  150.) 

Nickel  swfcoxide,  NisOs+H20. 

Insol.  hi  H20;  sol.  in  HC1  and  H2SO4  and 
EN03;  also  in  KCN+Aq.  (Moore,  C.  N. 
1895,  71.  81.) 

Nickelous  oxide,  NiO. 

InsoL  in  H20.  Sol.  in  cone,  acids,  except 
when  crystalline,  when  it  is  scarcely  attacked 
by  acids.  (Ebelmen,  C.  R.  33. 256.)  '- 

Very  si.  sol.  in  boiling  NH4Cl+Aq.  •  (De- 
margay.) 

Very  slowly  sol.  in  NH4OH+Aq.   InsoL  in 
KOH,  and  NaOH+Aq.. 
,,-Sol.  in  minr  acids,   especially  HCl+Aq, 
'when  warmed';  insol.  'in  HC2H302,  NH4C1,; 


and  NHjSCN+Aq.  Insol.  in  cone  NaOH+ 
Aq  (Zimmerman,  A.  232.  324  ) 

1  1.  solution  containing  418  6  g.  sugar  and 
343  g.  CaO  dissolves  0.29  g.  NiO.  (Boden- 
bencler,  J.  B  1865.  000.) 

Min.  Bunsemte. 

Nickelonickelic  oxide,  Ni304. 
Sol  in  acids.    (Baubigny,  C.  R.  87.  1082.) 
+2H2O.    Insol.  in  H20,  and  in  alkalies+ 

Aq.    Sol.  in  acids.    (Dudley,  J.  Am.  Chem 

Soc.  1896,  18.  901.) 
6NiO,  Ni2O3+H20.    (Schonbein,  J.  pr.  93. 

35.) 

Nickelic  oxide,  Ni203. 

Sol.  in  HN03,  H2S04,  or  HCl+Aq  with 
decomp.,  also  in  NH4OH  and  (NH4)oC03+ 
Aq.  (Wmkelblech,  A.  13.  259  ) 

Nickel  peroxide,  Ni305  (?). 

(Bayley,  C.  N.  39.  81.) 

Correct  composition  is  NioO3.  (Carnot, 
C.  R.  108.  610 ) 

Ni407  (?).    CWicke,  Zeit.  Ch.  1865.  303.) 

NiO4     (Hollard,  C.  R.  1903,  136.  230.) 

Nickel  oxychloride. 
SI  sol  inHoO.    (Berzelius.) 
NiCl2j  8NiO+13HaO.    (Raoult,  C.  R.  69. 

826.) 

Nickel  oxyiodide,  Nil.,  9NiO+15H20. 

Insol.  in  H20.  Sol.  in  HN03+Aq  or  acetic 
acid.  Insol.  in  NH4OH+Aq.  Alcohol  dis- 
solves out  Nil2.  (Erdmann.) 

Nickel  oxyselenide. 

Almost  insol.  in  boiling  HC1;  decomp.  by 
HN03.  (Fonzes-Diacon,  C.  R.  1900,  131. 

557.) 

Nickel  phosphide,  Ni2P. 

Sol.  in  HNOs-f-Aq  and  aqua  regia:  insol.  in 
HCl+Aq.  fStruvej  J.  pr.  79.  321.) 

Sol.  in  aqua  regia  and  in  HN03;  sol.  in 
fused  alkali.  (Granger,  Bull.  Soc.  1896,  (3) 
15.  1089.) 

Easily  sol.  in  HN08.  (Granger,  C.  N.  1898, 
77.  229.) 

When  prepared  by  heating  phosphorus, 
copper  and  nickel  in  electric  furnace,  is  insol. 
in  all  acids  except  a  mixture  of  HNO3  and 
HF.  (Maronneau,  C.  R.  1900,  130.  657.) 

NiP2.  Sol.  in  HNO3;  decomp.  by  fused 
NaOH.  (Jolibois,  C  R  1910,  150. 107.) 

NiP8.  Sol.  in  HNO3:  decomp.  by  fused 
NaOH.  (J.) 

Ni2P3.  Insol.  in  HN03,  HC1  and  aqua 
regia:'  stable  in  the  air  even  when  heated 
(Granger,  Bull.  Soc  1896,  (3)  15.  1086.) 
'  Ni3P2.  Not  attacked  by  HCL  Easily  at- 
tacked by  HN03.  (Rose,  Pogg.  1832,  24. 
•232".)  - 
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NICKEL  PHOSPHOSULPHIDE 


N.P-j.     Sol.  in  HXO.J,  tiquii  regia  and  in  I      Pptd.  m  presence  of  non-volatile  organic 
fusfd  alkali.    (Granger,  C.  R.  1890, 123. 177  )    substances  as  tartanc  acid,  etc     (Rose  ) 

Sol.   "  *  ' 

Nickel  phosphosulphide,  X 

Dccomp    by  hot  HoO  or  by  aqua  regia 


SI.  attacked  'by  HXOj. 
1S99,  (7)17.417.) 


(Ferrand,   A.  ~ch 


Nickel  sewiselenide,  XiaSe. 

Almost  insol.  in  boiling  HC1,  decomp.  ty 
HX03.  (Fonzes-Diacon,  C.  R.  1900,  131 
557.) 

Nickel  selenide,  NiSe 

Insol.  in  H2O,  dil.  or  cone.  HCl+Aq; 
slowly  sol.  in  HNO3+Aq;  easily  in  aqua  regia. 
(Little,  A.  112.  211.) 

Almost  insol.  in  boiling  HC1;  decomp.  b; 
HX03.     (Fonzes-Diacon,  C.  R,  1900,  " 
557.) 

XiSeij.    (Fonzes-Diacon.) 


3.  by 
131. 


HC1; 
decomp.  by  HX03.    (Fonzes-Diacon.) 

Nickel  silicide,  Xi2Si. 

•Sol.  in  HF  and  aqua  regia;  insol.  in  cold 
H2O;  decomp.  by  steam  at  red  heat;  sol.  in 
fused  alkali  carbonates.  (Vigouroux,  C.  R. 
1895,  121.  687.) 


Nickel  semisuLphide, 

Sol.  in  HNOj+Aq,  with  residue  of  S, 
Difficultly  sol  in  cone.  HCl+Aq;  insol.  in 
dil.  HCl+Aq.  (Arfvedson,  Pogg.  1.  65; 
Gautier,  C.  R.  108.  1111.) 


Does  not  exist. 
1686.) 


(Bornemann,  C.  A.  1908. 


Nickel  wonosulphide,  XiS. 

Anhydrous.  Insol.  in  H2O,  HC1,  or  H2S04 
+Aq.  Sol.  in  HXOs+Aq  or  aqua  regia. 

Min.  MtZfcrte. 

+#H20.  Insol.  in  H20,  but  decomp.  by 
HjO  in  contact  with  the  air  (Clermont  and 
Guiot,  C.  R.  84.  714),  or  by  boiling  with  H20. 
(Geitner,  A.  139.  354.) 

When  pptd.  with  (NH4)2S,  is  somewhat  sol. 
in  H2O.  1  L  H20  dissolves  39.87  X 10  •  moles 
NiS  at  18°.  (Weigel,  Z.  phys.  Ch.  1907,  58. 
294.) 

Very  si.  sol.  in  dil.  HCl+Aq,  and  still  less 
in  HCaH,02+Aq.  (Fresenius.) 

More  sol.  in  HNOs+Aq,  and  easily  in  aqua 
regia. 

Somewhat  sol.  in  NH4OH+Aq  or  solutions 
of  alkali  sulphides.  Insol.  in  NH4SH+Aq. 
(Fresenius.) 

Sol.  at  moment  of  formation  in  Na^S  but 
not  in  (NH4)2S+Aq.  (Villiers,  C.  R.  1894, 
119. 1264.) 

Sol.  while  yet  moist  in  H2S08+Aq.  (Ber- 
thier.) 

When  recently  pptd.,  sol.  in  KCN+Aq. 
(Haidlen.) 


in  potassium  thiocarbonate+Aq. 
(Rosenbladt,  Z.  anal  26.  15  ) 

Exists  in  a  colloidal  form  in  a  very  dil. 
solution  (\Vinnsmger,  Bull.  Soc.  (2)  49. 452.) 

a  modification: 

Very  sol.  in  2N-HCl+Aq  sat.  with  H2S. 

£  modification: 

0033  g  is  sol  in  1  L  2N-HCl+Aq  sat. 
with  H2S;  very  sol  in  2N-HCl+Aq 

7  modification: 

Insol.  in  2N-HCl+Aq  sat.  with  H2S. 
0.013  g.  is  sol.  in  2N-HCl+Aq  (Thiel, 
C.  C  1914,  L  19.) 

Nickel  sulphide,  Ni3S2. 

(Bornemann,  C.  A.  1908.  1686.) 

Ni3S4.    (Bornemann.) 

NigSfi.    (Bornemann ) 

Ni4S5  Mm.  Polydymite.  Insol.  in  HC1+ 
Aq.  Sol.  in  HN03+Aq  with  separation  of  S. 
Min.  B&yricMe.  Sol  in  HCl+Aq. 

Nickel  bisulphide,  NiS2, 
(FeUenberg,  Pogg.  50.  75.) 
Does  not  exist.    (BeUucci,  C.  A.  1909.  293.) 

Nickel  potassium  sulphide,  3NiS,  K2S. 

Insol.  in  H20.  (Schneider,  J.  pr.  (2)  9. 
209) 

Not  attacked  by  hot  (NH4)2S; 
slowly  attacked  by  HC1  or  cold  aqua  regia; 
quickly  by  hot  aqua  regia.  HF  and  H2S04 
dissolve  only  on  heating  Insol.  in  organic 
acids,  alkalies  and  12%  HC1,  also  in  KCN, 
AgNOs  or  CuS04+Aq.  (Milbauer,  Z.  anorg. 
1904,  42.  447 ) 

Nickel  telluride,  Ni2Tes. 
Min.  Melomte.    Sol.  in  HN08+Aq. 
NiTe.    (Fabre,  C.  R.  105.  277.)    . 

Nickelicotungstic  acid. 

Ammonium  nickelicotungstate,  2(NH4)20, 
2Ni208,  8W08+14H2O. 

(Rogers  and  Smith,  J.  Am.  Chem.  Soc. 
1904,  26.  1476.) 

3(NH4)20-,  Ni203,  16W08+22H20.  Very 
si.  soL  in  H20.  (Rogers  and  Smith.) 

Barium  nickelicotungstate,   19BaO,    N"i208, 

16W08. 
Ppt.    Very  insol.  in  H20.    (E.  F.  Smith.) 

Nickelimolybdic  acid. 

Barium  nickelimolybdate,   3BaO,   NiO2, 

9Mo08+12H20. 
Ppt.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
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Potassium   mcfcelimolybdate,   3K20,    Ni02, 


Very  insol.  even  in  hot  H2O.    (Hall.) 
Nickelomolybdic  acid. 

Ammonium  hydrogen  nickelomolybdate, 

(NHOiHelNiCMoOM  -h5H20. 
SI.  sol.  in  H20,  easily  in  dil.  acids.    (Bar- 
bieri,  C.  A.  1915.  897.) 

Barium  hydrogen  nickelomolybdate, 
BaJHelNHMoOOel+lOHiO. 

Ppt.    (Barbieri.) 

Potassium  hydrogen  nickelomolybdate. 
JK«a[Ni(MoOOd+5H,0. 
SI.  sol.  m  H20,  easily  in  acids     (Barbieri.) 

Silver  hydrogen  nickelomolybdate, 

Ag4He[Ni(Mo04)6]+3H20. 
Insol.  in  H2O;  sol.  in  NH4OH,  or  HN03-f 
Aq.    (Barbieri.) 

Nickelonickelous  acid. 

Potassium  nickelonickelite,  K2Ni204  or  K20. 

NiO,  Ni02. 

(Hofmann  and  Hiendlmaier,  B.  1906.  39. 
3186.) 

Sodium  nickelonickelite,   NauNiaC^NaA 

MO,  2NiO2. 
(BeUucci  and  Rubegni,  C.  C.  1907,  1.  794.) 

Nickelous  acid. 

Barium  cKnickelite,  BaO,  2Ni02. 

Unstable;  decomp.  by  cold  H20;  slowly 
and  very  rapidly  by  hot  H2O.  (Dufau,  C.  R. 
1896,  123.  496.) 

Niobium,  Nb. 

For  niobium  and  its  compounds,  see  colum- 
bium,  Cb,  and  the  corresponding  compounds 

Nitramide,  NH2N02. 

Decomp.  by  cone.  H2S04.  Easily  sol.  in 
H20,  alcohol,  ether  and  acetone.  Less  sol.  in 
benzol.  Almost  insol.  in  ligroin.  (Thieleand 
Lachman,  A.  1895,  288.  297.) 

Sol.  in  ether,  insol.  in  petroleum  ether. 
Very  unstable;  decomp.  by  not  H20.  (Thiele 
and  Lachman,  B.  1894,  27.  1909.) 

Nitratochloroplatinamine  comps. 
See  Chloronitratoplatinamine  comps. 

Nitratocobalt  octamine  comps* 
See  Nitratooctamine  cobaltic  comps. 


Nitratooctamine  cobaltic  carbonate, 

(NO3)2Co2rNH8)8''C03)2-f-H20. 
Less  sol.  than  other  octamine  carbonates. 
(Vortmann  and  Blasberg,  B.  22.  2650 ) 

chloride,  (NO3)2Co2(NH3)8Cl4+4H2O. 

rVortmann  and  Blasberg,  B.  22.  2652.) 

•  iodide,  (N03)2Co2fNH3)8I4-f  2H20. 


(Vortmann  and  Blasberg.) 


•  nitrate. 


See  Octamine  cobaltic  nitrate. 


—  sulphate,    (N03)2Co2(NH3)8(S04)2-j- 

2H20. 

-J-4EUO.    (Vortmann  and  Blasberg,  B.  22. 
2652.) 

Nitratoplatin  atntne  nitrate, 

(NO3)2Pfc(NH3N03)2. 

SI.  sol.  in  cold,  more  easily  in  hot  H20; 
easily  sol.  in  dil  HNO3-hAq.    (Cleve  ) 

-  nitrite,  (N03)2Pt(NH3NO2)2. 
Easily  sol.  in  H20.    (Cleve.) 

Nitratoplatmcftamine  chloride, 

(N03)2Pt(N2H6Cl)2+H20. 
Moderately  sol.  in  cold,  very  easilv  in  hot 
H20. 


chloroplatinate, 
PtCl4+2H20. 


Ppt. 


•  chromate,  (N08)2Pt(N2H6)2Cr04. 


Nearly  insol  in  HaO.    (Cleve.) 


bichromate, 
SL  sol.  in  H20. 


—  nitrate, 
Sol.  in  H20.    Insol.  in  HN08+Aq. 


-  phosphate,  N08Pt(3Sr2Hfl)2+H2O. 
V  / 
P04 
Very  si.  sol.  in  H20.    (Cleve.) 

Nitrato^platin^amine  nitrate, 


SoL  in  HjO  with  decomp. 
Nitratopurpureocobaltic  bromide, 


Resembles  the  chloride  in  its  properties. 
(Jorgensen,  J.  pr.  (2)  23.  227.) 


NiTIUTOPURPUBEOCOBALTIC  CARBONATE 


Nitrafopurpureocobaltic  carbonate, 
o'X'XH<COHO. 


Uv*  sol.  jn  HaO  than  other  purpureocar- 
bomttcs.  iVortmtmn  and  Blasbenr,  B.  22. 
2WS  / 


-  chloride, 

81  sol  in  cold  H20,  but  more  than  nitrate; 
more  easily  sol.  in  hot  H.jO,  but  is  converted 
into  roseo  salt.  Insol.  in  HCI+Aq  or  alcohol 
fJorgensen,  J.  pr  1  2)  23.  227  ) 


-  mercuric  chloride, 


Cof1X03;«XH8)6Cla,HgCla. 

Not  wholly  insol.  in  H2O.    (Jorgensen.) 

chloroplatinate,   CoiNOs)(NH,)6Cl«, 

PtCl4. 

.    Ppt.    Nearly  insol.  in  cold  H2O.    (Jorgen- 
sen ) 


—  chromate,  Co(NOj)(NH3)5Cr04. 
Nearly  insol.  in  HjO     (Jorgensen.) 


•  cfochromate. 


SI.  sol.  in  HA  but  more  easily  than  the 
neutral  salt  f  Jo'rgensen  ) 

-  dithionate,  Co(NO,XNE,)&O». 

Very  si.  sol.  in  cold,  more  easily  in  hot  H20. 
(Jorgensen.) 

--  nitrate,  Co(N03XNHs)5(N03)2. 

Sol.  in  273  pts.  BT2O  at  16°.  Much  more  sol. 
in  hot  H20  containing  HNOs.  (  Jorgensen,  J. 
pr.  (2)  23.  227  ) 

-  cobaltic  nitrite,  3Co(NO3)(NH3)6, 
2Co(N02)a+2H20. 

Very  si.  sol  in  H2O.  (Jorgensen.  Z.  anorg. 
5.  176.) 

-  diamine  cobaltic  nitrite,  Co(N03)(NH3)6 
(N02)4Co(NH3)2. 

Ppt.    (Jorgensen.) 


oxalate, 
Ppt. 


--  sulphate,  Co(N08)(NH3)6SO4+H20. 

Rather  difficultly  sol.  in  cold  H2O.    (Jor- 
gensen.) 

JTitratoptirpureorhodium  chloride, 

(NO»)Rh(NHa)*Cl2. 

SL  sol.  in  cold  H20,  but  more  easily  than 
the  nitrate.    (  Jdrgensen,  J.  pr.  (2)  34.  394.) 

-  dithionate,  (NO^Rh(NH«)«SA+H,0. 
Nearly  insol.  in  cold  H20.    (Jorgensen.) 


Nitratopurpureorhodium  nitrate, 

(NOa)RhfNH,)6fNOa). 
Very  si.  sol  in  cold  H2O.    Insol.  in  alcohol. 
(Jorgensen.) 

Nitric  acid,  HNO3. 

Miscible  with  H20.  When  HNO3+Aq  is 
distilled  at  760  mm.  pressure,  an  acid  contain- 
ing 68%  HN03  is  formed,  which  boils  at 
120.5°  under  735  mm.  pressure.  By  distilling 
at  150  mm.  pressure  the  acid  contains  67.6% 
HN03:  at  70  mm.  (b.-pt  65-70°)  the  acid 
contains  66.7%  HN03.  The  percentage  of 
HN03  in  the  liquid  obtained  by  passing  dry 
air  into  HN03+Aq  containing  64-68%  HNO3 
varies  with  the  temp.;  the  higher  the  temp, 
the  greater  the  percentage  of  HN03.  (Roscoe, 
Chem.  Soc.  13.  150,) 

HNOa+Aq  of  1  53     <?p  gr  contains  67%  N2O6 
1  42          "  "       54 

1  33          "  "       44  4 

1  315        "  "       3S  6 

(Dalton ) 

HNO3+Aqof  1  52    sp  gr  contains  88  82%  N?05 

I  522        "  "        86  17%      " 

"14  "          "        41 

(Mitsch^rhch  ) 

HNOa  4-Aq  of  1  298  sp.  gr.  contains  30.75%  N2Os 

HXCH  +  Aq  of  1  298  sp  gr  contains  18%     (Davy) 
HNOs  -f-Aq  ot  I  298  ap.  gr.  contains  32-33%.    (Ber- 
thollet ) 

For  Ure's  table  of  sp.  gr.  of  HN03-f  Aq,  see 
Watt's  Diet..  1st  ed. 

Sp.  gr.  of  HNOs+Aq  at  0°  and  15°. 


H^O, 

A 

Sp  gr 
atO° 

Sp  gr. 
at  15° 

100.00 

85  71 

1.559 

1  530 

99.84 

85  57 

1  559 

1  530 

99  72 

85  47 

1  558 

1  530 

99  52 

85.30 

1  557 

1.529 

97  89 

83-90 

1  551 

1.523 

97.00 

83.14 

1.548 

1  520 

96  00 

82  28 

1  544 

1.516 

95.27 

81.66 

1  542 

1.514 

94  00 

80  57 

1  537 

1.509 

93.01 

79  72 

1  533 

1.506 

92  00 

78  85 

1.529 

1.503 

91  00 

78  00 

1  526 

1.499 

90  00 

77.15 

1.522 

1.495 

89.56 

76  77 

1  521 

1.494  - 

88  00 

75  43 

1.514 

1.488 

8745 

74  95 

1.513 

1  486 

86.17 

73.86 

1  507 

1.482 

85  00 

72.86 

1.503 

1.478 

84.00 

72  00 

1.499 

1.474 

83  00 

71  14 

1  495 

1.470 

82  00 

70.28 

1.492 

1,467 

80  96 

69.39 

1  488 

1.463 

80  00 

68  77 

1  484 

1.460  . 

79.00 

67.71 

1  481 

1.456 

77.66 

66  56 

1.476 

1.451 

76.00 

65.14 

1  469 

1  445 

75  00 

64  28 

1.465 

1.442  '" 

74.01 

63.44 

1  462 

1.438 
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Sp.  gr.  of  HN03,  etc.—  Continued. 

Sp.  gr.  of  HNOs+Aq  at  15°.    a  =  %;  b  =sp. 
gr  if  %  is  N205;  c  =  sp.  gr.  if  %  is  HN03. 

% 

07 

Sn    CT 

Sp   gr 

HNO3 

rfb- 

"P    KL 

at  0° 

at  15° 

a 

b 

c 

a 

b 

c 

73  00 

62  57 

1  457 

1  435 

1 

1  007 

1.006 

51 

1.372 

1  -323 

72  39 

62  05 

1  455 

1  432 

2 

1  014 

1  012 

52 

1  378 

1  329 

71  24 

61  06 

1  450 

1  429 

3 

1  021 

1.018 

53 

1  385 

1  335 

69  96 

60  00 

1  444 

1  423 

4 

1  027 

1  024 

54 

1  390 

1.341 

69  20 

59  31 

1  441 

1  419 

5 

1  034 

1  029 

55 

1  396 

1  346 

68  00 

58  29 

1  435 

1  414 

6 

1  040 

1  035 

56 

1.401 

1.356 

67  00 

57  43 

1.430 

1  410 

7 

1.047 

1  040 

57 

1  407 

1.358 

66  00 

56  57 

1  425 

1  405 

8 

1  053 

1  045 

58 

1.413 

1.363 

65  07 

55  77 

1  420 

1  400 

9 

1  061 

1  051 

59 

1  418 

1  369 

64  00 

54  84 

1  415 

1  395 

10 

1  069 

1.057 

60 

1  423 

1.374 

63  59 

54  50 

1  413 

1  393 

11 

1  076 

1  064 

61 

1  427 

1.380 

62  00 

53  14 

1  404 

1.386 

12 

1  083 

1  070 

62 

1  432 

1  386 

61  21 

52  46 

1  400 

1  381 

13 

1  091 

1  077 

63 

1  436 

1  390 

60  00 

51  43 

1  393 

1  374 

14 

1  098 

1  083 

64 

1  440 

1  395 

59  59 

51  08 

1  391 

1  372 

15 

1  104 

1  089 

65 

1  445 

1.400 

58  88 

50.47 

1  387 

1  368 

16 

1  112 

1  095 

66 

1  449 

1  405 

58  00 

49  71 

1  382 

1  363 

17 

1  120 

1  100 

67 

1  452 

1  410 

57  00 

48  86 

1  376 

1.358 

18 

1  126 

1,106 

68 

1  457 

1  414 

56  10 

48.08 

1  371 

1  353 

19 

1.134 

1  112 

69 

1  461 

1  419 

55  00 

47  14 

1  365 

1  346 

20 

1  141 

1.120 

70 

1  466 

1  422 

54  00 

16  29 

1  359 

1  341 

21 

1  149 

1  126 

71 

1  470 

1  427 

53  81 

46  12 

1.358 

1  339 

22 

1  156 

1  132 

72 

1  474 

1  430 

53  00 

45  40 

1  353 

1  335 

23 

1  165 

1  138 

73 

1  478 

1  435 

52.33 

44  85 

1  349 

1  331 

24 

1  172 

1  145 

74 

1.482 

1.439 

50  99 

43.70 

1,341 

1  323 

25 

1  180 

1  151 

75 

1  486 

1  442 

49  97 

42  83 

1  334 

1.317 

26 

1  187 

1.159 

76 

1  490 

1  445 

49  00 

42  00 

1  328 

1.312 

27 

1  195 

1.166 

77 

1  494 

1.449 

48.00 

41  14 

1  321 

1.307 

28 

1  202 

1  172 

78 

1.499 

1  452 

47  18 

40  44 

1.315 

1  398 

29 

1  211 

1.179 

79 

1  503 

1.456 

46  64 

39.97 

1.312 

1  295 

30 

1  218 

1  185 

80 

1  507 

1  460 

45  00 

38,57 

1.300 

1.284 

31 

1  225 

1  192 

81 

1  511 

1  463 

43  53 

37  31 

1  291 

1.274 

32 

1  232 

1.198 

1    82 

1  515 

1  467 

42  00 

36  00 

1  280 

1.264 

33 

1.240 

1.204 

83 

1  519 

1  470 

41  00 

35  14 

1.274 

1.257 

34 

1  248 

1.210 

84 

1  523 

1.474 

40.00 

34  28 

1  267 

1.251 

35 

1  255 

1.218 

85 

1  527 

1  478 

39  00 

33.43 

1  260 

1  244 

36 

1  264 

1  225 

86 

1  530 

1  481 

37  95 

32.53 

1.253 

1.237 

37 

1.271 

1.230 

87 

1.484 

36.00 

30  86 

1  240 

1  225 

38 

1  280 

1  236 

88 

1  488 

35  00 

29.99 

1  234 

1.218 

39 

1.286 

1.244 

89 

1.491 

33  86 

29  02 

1  226 

1  211 

40 

1  295 

1.251 

90 

1.495 

32.00 

27.43 

1.214 

1.198 

41 

1  304 

1  257 

91 

1.499 

31.00 

26.57 

1.207 

1  192 

42 

1  312 

1.264 

92 

1.503 

30.00 

25  71 

1  200 

1.185 

43 

1  318 

1  270 

93 

1  506 

29  00 

24.85 

1.194 

1.179 

44 

1  325 

1  276 

94 

,  .  , 

1  509 

28  00 

24  00 

1  187 

1.172 

45 

1  332 

1  284 

95 

1.512 

27.00 

23.14 

1.180 

1.166 

46 

1  340 

1.290 

96 

1  516 

25.71 

22.04 

1  171 

1.157 

47 

1  346 

1  298 

97 

1.520 

23  00 

19.71 

1  153 

1.138* 

48 

1  352 

1  304 

98 

1  523 

20.00 

17.14 

1  132 

1  120 

49 

1.360 

1.312 

99 

1  526 

17.47 

14.97 

1.115 

1.105 

50 

1  366 

1.316 

100 

1  530 

1  K.    fifi 

1  O    QK 

1AQQ 

1  08Q 

lo.uu 
13  00 

1,6.  oO 

11.14 

,Uo«J 

1.085 

JL  \jo*y 

1.077 

(Kolb,  calculated  by  Gerlach,  Z.  anal.  8,  292. 

11.41 

7  72 

9.77 
6  62 

1.075 
1  050 

1  067 
1.045 

Sp.  gr.  of  HN08+Aq  at  17.5°. 

4  00 

2  oa 

3  42 

1.71 

1.026 
1.013 

1.022 

1.010 
Of\f\/\ 

A 

Sp.gr 

& 

Sp.gr. 

A 

Sp  gr. 

0.00 

0.00 

1.000 

yyy 

5 

1  032 

9 

1  060 

13 

1  089 

(Kolb,  A.  ch.  (4)  10.  140.) 

6 

1.038 

10 

1.068 

14 

1  096 

1     7 

1  045 

11 

1  075 

15 

1  104 

8 

1.053 

12 

1.082 

16 

1.111 

54  i 
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Sp  gr.  of  HXO,;,  etc.  —  Continued. 

Most  accurate  table. 
Sp.  gr.  of  HN03-f  Aq  at  15°;  H2O  at  4°-l. 

<•<  VsOv'  SM   pr 

j'cX/hj    Sp  Kr 

WNV) 

Sp  gr 

17     '  1   118 

i    40    !  1  294 

63 

1  434 

Kg  HNO3 

IS 

1  125 

!    41      1  301 

64 

1.438 

Sp  ffr 

%  NjOfi 

%  HNOs 

in  1  1 

19 

1  132 

!    42 

1  308 

65 

1.442 

20 

1  140 

i    43 

1  315 

66 

1  447 

1  000 

0  08 

0  10 

0  001 

21 

1  147 

44 

1  323 

67 

1  451 

1  005 

0  85 

1  00 

0  010 

22 

1  115 

45 

I  330 

68 

1  456 

1  010 

1  62 

1  90 

0  019 

23 

1  163 

46 

1  338 

69 

1  460 

1  015 

2  39 

2  80 

0  028 

24 

1  170 

47 

1  345 

70 

1  465 

1  020 

3  17 

3  70 

0  038 

25 

1  178 

48 

1  352 

71 

1  469 

1  025 

3  94 

4  60 

0  047 

26 

1  ISO 

49 

1  358 

72 

1  472 

1  030 

4  71 

5  50 

0  057 

27 

1  194 

50 

1  364 

73 

1  476 

1  035 

5  47 

6  38 

0  066 

28 

1  201 

51 

1  371 

74 

1  480 

1  040 

6  2^ 

7  26 

0  075 

29 

1  209 

52 

1  377 

75 

1  484 

1.045 

6  97 

8  13 

0.085 

30 

1  217 

53 

1  383 

76 

1  488 

1  050 

7  71 

8  99 

0  094 

31 

1  221 

54 

1  389 

77 

1.492 

1  055 

8.43 

9.84 

0.104 

32 

1.232 

55 

1  394 

78 

1  496 

1.060 

9.15 

10  68 

0  113 

33 

1  239 

56 

1.400 

79 

1  500 

1  065 

9  87 

11.51 

0.123 

34 

1  247 

57 

1  406 

80 

1  504 

1.070 

10  57 

12  33 

0.132 

35 

1  255 

58 

1.412 

81 

1  508 

1.075 

11  27 

13.15 

0  141 

36 

1  263 

59 

1  416 

82 

1  512 

1  080 

11.96 

13  95 

0  151 

37 

1  271 

60 

1  421 

83 

1.516 

1  085 

12.64 

14.74 

0.160 

38 

1.279 

61 

1  426 

84 

1  519 

1  090 

13  31 

15  53 

0.169 

39 

1  287 

62 

1.430 

85 

1  523 

1  095 

13  99 

16  32 

0  179 

1  100 

14  67 

17  11 

Oiftft 

(Hager,  Comm.  1883.) 

1  105 

15  34 

•L  1  .  JLJL 

17  89 

1.OO 

0  198 

Sp.  gr.  ENO,-f  Aq  at  17.5°. 

1  110 

16  00 

18  67 

0  207 

CT*  \r.n 

_ 

1.115 

16.67 

19  45 

0  217 

/o  iNzUs 

tap  gr 

%  NsO« 

Sp  gr 

%  NaO« 

Sp  gr 

1  120 

17.34 

20  23 

0  227 

10 
15 

20 
30 

1.068 
1  104 
1.140 
1  217 

40 
50 
60 

1.293 
1  361 
1  417 

70 
80 

85 

1  465 
1  500 
1  514 

1  125 
1  130 
1.135 
.   1.140 

18  00 
18  66 
19.32 
19.98 

21  00 
21  77 
22  54 
23  31 

0  236 
0  246 
0.256 
0  266 

1  145 

20.64 

24  08 

0.276 

(Hager,  Adjiunenta  varia,  Leipzig,  1876.) 

1.150 

21.29 

24  84 

0  286 

Sp.  gr.  of  HN03+Aq  at  15°. 

1  555 
i  i  AH 

21.94 

OO    R.(\ 

25  60 

f)O     f)(* 

0  296 

OQ/-V/J 

%  HNO, 

Sp.gr. 

%  HNO, 

Sp  gr 

I    JLuU 

1  165 

.66.  OU 

23  25 

^o.oo 
27  12 

.oUo 
0  316 

1 

1  00581 

26 

1.15869 

1.170 

23  90 

27.88 

0  326 

2 

1  01136 

27 

1.16660 

1  175 

24.54 

28  63 

0.336 

3 

1  01713 

28 

1  17371 

1.180 

25.18 

29  38 

0.347 

4 

1.02286 

29 

1.18073 

1  185 

25.83 

30.13 

0  357 

5 

1.02851 

30 

1  18830 

1  190 

26  47 

30.88 

0.367 

6 

1  03439 

31 

1.19552 

1  195 

27.10 

31.62 

0.378 

7 

I  04019 

32 

1  20276 

1  200 

27  74 

32  36 

0  388 

8 

1  04592 

33 

1.20635 

1  205 

28  56 

33  09 

0.399 

9 

1  05234 

34 

1.21300 

1  210 

28.99 

33.82 

0.409 

10 

1.05746 

35 

1.22013 

1  215 

29  61 

34.55 

0.420 

11 

1  06330 

36 

1  22675 

1.220 

30  24 

35.28 

0.430 

12 

1  06951 

37 

1.23347 

1.225 

30.88 

36.03 

0.441 

13 

1  07581 

38 

1  23980 

1.230 

31  53 

36.78 

0.452 

14 

1.08126 

39 

1  24510 

1.235 

32  17 

37.53 

0.463 

15 

1  08843 

40 

1  25235 

1.240 

32  82 

38  29 

0.475 

16 

1  09500 

41 

1.25850 

1.245 

33  47 

39,05 

0.486 

17 

1.10102 

42 

1.26475 

1  250 

34.13 

39  82 

0  498 

18 

1.10725 

43 

1  27125 

1  255 

34.78 

40.58 

0  509 

19 

1.11321 

44 

1.28895 

1  260 

35  44 

41  34 

0  521 

20 

1.12024 

45 

1.28450 

1  265 

36  09 

42  10 

0  533 

21 

1.12714 

46 

1  29110 

1  270 

36  75 

42.87 

0.544 

22 

1.13349 

47 

1.29780 

1.275 

37.41 

43  64 

0.556 

23 

1  13890 

48 

1.30443 

-1.280 

38.07 

44.41 

0  568 

24 

1.14460 

49 

1  31101 

1.285 

38  73 

45.18 

0.581 

25 

1.15164 

50 

1.31722 

1  290 

39.39 

45  95 

0.593 

(Squires,  Pharm.  Era,  Jan.  1891.) 

1.295 

40.05 

46.72 

0.605 

NITRATES 
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Sp.  gr.  of  HN"O3,  etc.—  Continued. 

Sp.gr. 

of  X-HX03+Aq  at  lS°/4°  =  1.0324. 

f      tr-NT/"\ 

(Loomis, 

W.  Ann.  1S9G,  60.  550.) 

Sp  gr 

%  N205 

%  HN03 

m  1*1 

Qt")      rnt      (ft 

i      j  i 

trn  /nifiTV^    f\f 

3NOa  from 

1  300 

40.71 

47  49 

0.617 

Kjjf)       O^  *     1  •*-  fc«_4l_H-'tU.      U*J    «Jj      V  C4VjU.lJ.JHAy      Vi     J 

78-100  %      concentration 

at      4°/4°, 

1  305 

41  37 

48  26 

0.630 

14  2°/4°  and  24  2°  74°. 

1  310 

42  06 

•   49  07 

0  643 

1  315 

42  76 

49  89 

FC/\    *y| 

0.656 

Sp  gr 

1*325 

44^17 

OU  71 
51  53 

0.683 

4°/4° 

14  2°/4° 

24  2°/4° 

1  330 
1  335 
1  340 

44  89 
45  62 
46  35 

52  37 
53  22 

54  07 

0.697 
0  710 
0.725 

78  22 
79  14 

1  47129 

1  45504 
1  46011 

1  43964 
1  44372 

1.345 
1  350 

48  07 

47  82 

54  93 
55.79 

0.739 
0.753 

79.59 
81  97 

1  47496 
1  48391 

1  46680 

1.45092 

1  355 

48  57 

56.66 

0  768 

84  90 

1  49495 

1  360 
1  365 

49  35 
50.13 

57.57 
58.48 

0  783 
0.798 

85  21 
85  80 

1  49581 

1  47826 

l"  46224 

1  370 

50  91 

59  39 

0  814 

87  55 

1  50211 

1  375 
1  380 
1  385 
1  390 
1  395 
1  400 
1.405 
1  410 
1.415 

51  69 
52  52 
53  35 
54  20 
55  07 
55  97 
56  92 
57  86 
58  83 

60  30 
61  27 
62  24 
63  23 
64  25 
65  30 
66  40 
67.50 
68  63 

0  829 
0.846 
0  862 
0  879 
0  896 
0  914 
0  933 
0  952 
0  971 

87  90 
89  73 
92  34 
94  04 
95  62 
96.64 
97  33 
98  07 
99  97 

i.  50898 
1.51804 
1.51949 
1  52192 
1.52510 

1  53212 
1  54212 

1  48491 
1  49125 
1  49968 
1  50149 
1.50358 
1  50632 
1.50911 
1  51298 
1  52236 

1.  48264 
1.48516 
1.48677 
1.48887 
1.49137 
1.49543 
1,50394 

1.420 
1  425 

59  83 

60  84 

69  80 
70.98 

0  991 
1  Oil 

(Veley  and  Manley,  Chem.  Soc. 

1  A1  G.  \ 

1903,  83. 

1  430 

61  86 

72  17 

1  032 

1016.) 

1  435 
1  440 
1  445 

62  91 
64  01 
65  13 

73  39 
74  68 
75  98 

1  053 
1.075 
1.098 

Sp.  gr.  at  20°  of  HN03-f  Aq  containing  M 
g.  mols.  HXOs  per  liter. 
M          0.025        0.05         0.075        0.10 

1  450 

66  24 

77  28 

1  121 

Sp.  gr.  1. 

000926  1.00179S  1.002653  1.003496 

1  455 

67  38 

78  60 

1.144 

1.460 

68  56 

79.98 

1  168 

M         0.25          0.5 

0.75 

1.0 

1  465 

69  79 

81.42 

1.193 

Sp.  gr.  1.008481  1.01686    1.02503    1.0336 

1  470 

71  06 

82.90 

1  219 

M         2.0 

1  475 

72.39 

84.45 

1.246 

Sp.  gr.  1. 

0670 

1  480 
1.485 

73.76 
75.18 

86  05 
87.70 

1.274 
1.302 

(Jones  and  Pearce,  Am.  Cfr.  J.  1907,  38.  732.) 

1.490 
1  495 

76  80 
78.57 

89.60 
91  60 

1.335 
1.369 

For  sp 
H2SO4. 

.  gr.  of  HN03H-H2S04,  see  under 

1  500 

80.65 

94.09 

1.411 

Partition   coefficient  for  HN08   between 

1  501 

81  09 

94  60 

1.420 

ether  and  E^O  is  increased  by  the  addition 

1  502 
1  503 
1  504 
1  505 
1  506 
1.507 
1.508 

81  50 
81.91 
82  29 
82  63 
82  94 
83  26 
83  58 

95.08 
95  55 
96.00 
96  39 
96  76 
97  13 
97  50 

1  428 
1  436 
1.444 
1  451 
1.457 
1.464 
1.470 

of  nitrates.    (Tanret,  C.  R.  1897,  124.  464.) 
The  hydrates  described  by  Erdmann  do 
not  exist.    There  are  only  two  authentic  hy- 
drates,   the    mono-    and    the    tri-hydrate. 
(Kuster,  Ch.  Z.  1904,  28.  132.) 
The  composition  of  .the  hydrates  formed 
by  HNOs  at  different  dilutions  is  calculated 

1  509 
1.510 
1.511 
1.512 

83.87 
84.09 
84  28 
84  46 

97.84 
98.10 
98  32 
98.53 

1.476 
1.481 
1.486 
1.490 

from  determinations  of  the  lowering  of  the 
fr.-pt.  produced  by  HN08  and  of  the  con- 
ductivity and  sp.  gr.  of  HN08+Aq.    (Jones, 
Am.  Ch.  J.  1905,  34.  328.) 

1.513 

84  63 

98  73 

1.494 

1.514 

84.87 

98.90 

1.497 

jDinitric  acid,  HaN^On^NaOs, 

H2O. 

1.515 
1  516 
1.517 

84.92 
85.04 
85  15 

99.07 
99.21 
99.34 

1.501 
1.504 
1.507 

;  Fumes  on  air.    Miscible  with  H2O,  with 
evolution  of  much  heat.    (Weber,  J.  pr.  (2) 
tt  QAO  ^ 

1.518 

85.26 

99.46 

1,510 

\>.  QrxZi.) 

1  519 

85.35 

99.57 

1.512 

Nitrates. 

1.520 

85.44 

99  67 

1.515 

All  nitrates  are  sol.  in  HaO  except  a  few 

(Lunge  and  Rey,  Z.  f.  angew.  Ch.  1891.  165.) 

basic  compounds.   Most  nitrates  are  insol.  in 
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NITRATE,  ALUMINUM,  BASIC 


cone.  HXOa+Aq;  many  are  sol.  in  alcohol 
some  are  sol.  in  glycerine. 


100  pts.  H2O  dissolve  183  pts.  NH43ST08  at 
19.5°.    (Mulder.) 


Aluminum  nitrate,  basic,  2AI2O3,   3X265  -f- 
3H20. 

Solubility  in  H20  at  t°. 

Sol.  in  HuO.    (Ordway,  Sill.  Am.  J.  (2)  26. 

t° 

Specific  gravity 
of  the  saturated 

Mols  of  NHiNOs 
soluble  in  100 

203.) 

soli 

tion 

mols  of  "water 

Basic  aluminum  nitrates  containing  2  mols. 

or  less  of  A12O$  to  one  of  N205  may  be  ob- 

12 

2 

1  2945 

34.50 

tained  sol.  in  HaO,  but  the  compounds  con- 

20 

2 

1  3116 

43.30 

taining  more  than  2  mols.  Al2Os  are  insol.  in 

23 

0 

1  3159 

46.57 

H2O.    (Ordway,  L  c.) 

25. 

0 

1.3197 

48  19 

2A12O3,  N2O8+10H2O.    (Ditte,  C.  R.  110. 

27 

7 

1  3257 

51,67 

782.) 

28 

0 

1.3260 

51  86 

AW)i4Hio,  HN03,    Sol.  in  H2O.    (Schlum- 

30 

0 

1  3299 

54  40 

berger,  Bull.  Soc.  1895,  (3)  13.  59.) 

30. 

2 

1  3308 

54  61 

Aluminum  nitrate,  Al(N03)3-r"9H20. 

31. 
32 

9 
1 

1  3348 
1  3344 

57  20 
57  60 

Deliquescent.    Very  sol.  in  H2O,  HN03-f 
Aq,  or  alcohol.    (Berzelius.) 
Melts  in  its  crystal  H20  at  72.7°.    (Ordway. 
Sol.  in  1  pt.  strong  alcohol.    (Wenzel.) 
Difficultly  sol.  in  acetone.    (Naumann,  B 

32* 
34. 
35. 
35 
35 

7 
0 
0 
1 
5 

1  3356 
1  3375 
1.3394 
1  3397 
1  3408 

57.90 
58  89 
59  80 
60  00 
60  62 

1904,  37.  4328.) 
Insol.  in  ethyl  acetate.     (Naumann,  B. 

36. 
36 

0 
g 

1  3412 
1  3420 

61.00 

1910,  43.  314.) 

37* 

5 

1  3432 

62  90 

Ammonium  nitrate,  NH4N08. 
Deliquescent. 

Sol.  m  0  502  pt  HsO  at  18°     (Karsten  ) 
Sol.  m  0.54  pt  HaO  at  10°.    (Hams,  C  R.  24  816.) 

38. 
38 
39 
39 

0 
5 
0 
5 

1  3438 
1.3440 
1  3448 
1.3460 

63.60 
64.10 
65  09 
65  88 

Much  more  sol  is  hot  than  cold  HjO.    (Hams  ) 

40. 

0 

1  3464 

66  80 

Sol.  in  2  pts.  HaO  at  15  5°  and  0  5  pt.  boiling  HaO. 

(Fourcroy.) 
Sol  in  1  pt  cold,  and  0  5  pt  boiling  H/>    (Fourcroy.) 
Sol.  m  0  5  pt.  HjO  at  18s     (Berzehus.) 

(Muller  and  Kaufmann,  Z.  phys.  Ch.  1903, 
42.  499.) 

Sol  m  2  pts.  HsjO  at  18°     (Abi  ) 

Decomp.  by  boiling  H2O. 

Solubility  in  H20  at  t°. 

Solubility  in  100  pts.  H20  at  t°. 

G.  NH4NO3 

t° 

Pts 

t° 

Pts 

t° 

Pts 

t° 

per  100  g 

Solid  phase 

NEUNOs 

NH^NOa 

NH4NO8 

solution 

water 

0 
1 
2 

3 
4 
5 
6 

97 
101 

105 

109 
113 
117 
121 

24 
25 
26 
27 
28 
29 
30 

205 
210 
216 
221 
226 
232 
238 

48 
49 
50 
51 
52 
53 
54 

351 
358 
365 
372 
379 
387 
395 

0 
12  2 
20  2 
25.0 
30.0 
32.1 

54  19 
60.53 
65  80 
68.17 
70  73 
71  97 

118  3 
153  4 
192  4 
214  2 
241  8 
256.9 

NEUNOa,  rhomb.  & 
NHUNOs,  rhomb  j8  + 

7 
S 
9 
10 
11 
12 
13 
14 
15 

125 
130 
134 
139 
143 
148 
152 
157 
161 

31 
32 
33 
34 
35 
36 
37 
38 
39 

244 
250 
256 
262 
268 
274 
280 
286 
292 

55 
56 
57 
58 
59 
60 
61 
62 
63 

402 
410 
418 
425 
433 
441 
449 
457 
465 

35 
40 
50 
60 
70 
80 
90 
100 

72.64 
74.82 
77  49 
80.81 
83.32 
85.25 
88.08 
89.71 

265.8 
297.0 
344.0 
421.0 
499  0 
580.0 
740.0 
871.0 

rhomb.  a 
NHiNOs,  rhomb  a 

NHtNOj,  rhomb    (?) 

16 
17 
18 
19 

166 
170 
175 
180 

40 
41 
42 
43 

298 
304 
311 
317 

64 
65 
66 
67 

473 
481 
490 
499 

(SeidelPs  Solubilities  1st  ed.  28.    Gale,  from 
Muller  &  Kauffmann,  see  above,  and 
Schwarz,  Ostwald's  Lehrb.,  p.  425.) 

20 
21 
22 
23 

185 
190 
195 
200 

44 
45 

46 
47 

324 
331 
337 
344 

68 
69 
70 

508 
517 
526 

100  g.  NEUNOa-HAq  contain; 
54.19  g.  NH4NOS  at   0°. 
70.10  g.        "         "  30°. 
84.03  g.       "         "  70°. 

(Mulder,  Scheik.  VerhandeL  1864.  95.) 

(de  Waal,  Dissert 

.  Leiden,  1910.) 
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70.19  g  NH4N03  are  contained  in  100  g 

Sp.  gr.  of  NH4XO34-Aq. 

NH4NO3-f-Aq  sat.  at  30°.     (Schreinemakers 
and  de  Baat,  Arch.  neer.  Sc.  1911,  (2)  15. 

%  NHiNCV 

Sp  gr   1G°/16° 

415.) 
60  pts.  NH4NOS  mixed  with  100  pts.  H20 
lower  the  temperature  from  13.6°  to  —  13.6°, 
that  is  27.2°,  but  if  the  initial  temperature  is 
0°  it  will  fall  only  to  —16.7°,  the  freezing- 
point  of  the  mixture.    (Rudorff,  B.  2.  68.) 

0 
0  6419 
1  4101 
2  7501 
5  4890 
11  7981 

1  000000 
1  000271 
1  000593 
1  001153 
1  002300 
1.004916 

Sp.  gr.  of  NH4NO3-j-Aq  at  18°. 

23  4480 
4.7  Q*;nn 

1  009758 
i  moo^9 

Pts  NH4NO3             Pts  HaO                   Sp  gr 

rt*     «7t/UU 

JL     Ult7t7Oj& 

(Dijken.  Z.  phys  Ch.  1897,  24.  107.) 

80                    1800                1  0180 

80                     900                1  0331 

Sp.  gr.  20°/4°  of  a  normal  solution  of  NH4NO3 

80                     360                1  0743 

=  1  .030435  ;  of  a  0.5-nonnal  solution  1  =  .014505. 

(Haigh,  J.  Am.  Chem.  Soc.  1912,  34.  1151.) 

B.-pt.    of    NH4NOs+Aq    containing    pts. 
NH4N03  to  100  pts.  H20.   G  -  according 
to  Gerlach  (Z.  anal.  26.  445);  L=  accord- 

(Thomsen and  Gerlach,  Z.  anal.  28.  520.) 
Sp.  gr.  of  NH4N03+Aq  at  15°. 

%  NH4N03 

Sp  gr 

%  NHtNOs 

Sp   gr 

ing  to  Legrand  (A.  ch.  (2)  69.  426.) 

'5 

1  0201 

30 

1  1304 

•s 

•s 

10 

1  0419 

40 

1  1780 

f 

G 

L 

p 

G 

L 

20 

1  0860 

50 

1  2279 

PS 

« 

(Kohlrauseh,  W.  Ann.  1879.  1.) 

101° 

10 

10 

140° 

682 

770.5 

102 

20 

20  5 

141 

719 

* 

Sp.  gr.  of  NH4N03+Aq  at  17.5°. 

103 

IfLd. 

30 
41 

31.3 

42  4 

142 

14.3 

737 
765 

840.6 

%  NH4N03 

Sp  gr 

%  NJBUNOa 

Sp  gr 

lUtfc 

105 

52 

£»O 

TCV&     ^C 

53  8 

/»  r     A 

JLrrO 

144 

i  \j*j 
793 

QOQ 

9i5*5 

1 

1.0042 

33 

1  1454 

106 
107 

DO 

74 

DO    4: 

77.3 

145 
146 

&50 

853 

995!  5 

2 

1  0085 

34 

1.1502 

108 

85 

89.4 

147 

883 

3 

1.0127 

35 

1.1550 

109 

96 

101.9 

148 

914 

iosi  5 

4 

1  0170 

36 

1.1598 

110 

108 

114  9 

149 

945 

5 

1.0212 

37 

1  1646 

111 

120 

128.4 

150 

977 

1173  5 

6 

1  0255 

38 

1.1694 

112 

132 

142.4 

551 

1009 

7 

1  0297 

39 

1  1742 

113 

145 

156  9 

152 

1043 

1273 

8 

1  0340 

40 

1.1790 

114 

158 

172 

153 

1079 

9 

1  0382 

41 

1.1841 

115 

172 

188 

154 

1116 

1383 

10 

1  0425 

42 

1,1892 

116 

187 

204.4 

155 

1155 

11 

1  0468 

43 

1.1942 

117 

202 

221.4 

156 

1196 

1504  ' 

12 

1.0512 

44 

1  1994   - 

118 

217 

238.4 

157 

1238 

13 

1.0555 

45 

1  2045 

119 

232 

256.8 

158 

1281 

1637* 

14 

1.0599 

46 

1  2096 

120 

248 

275.3 

159 

1325 

15 

1.0642 

47 

1.2147 

121 

265 

160 

1370 

1775 

16 

1.0686 

48 

1.2198 

122 

283 

314 

161 

1417 

17 

1.0729 

49 

1.2249 

123 

301 

162 

1464 

1923* 

18 

1.0773 

50 

1  2300 

124 

319 

354 

163 

1511 

19 

1.0816 

51 

1  2353 

125 

337 

164 

1558 

2084* 

20 

1.0860 

52 

1  2407 

126 

356 

396 

165 

1606 

21 

1.0905 

53 

1.2460 

127 

376 

166 

1653 

22 

1.0950 

54 

1  2514 

128 

396 

440  2 

167 

1700 

23 

1  0995 

55 

1.2567 

129 

417 

168 

1748 

24 

1.1040 

56 

1.2621 

130 

439 

4874 

169 

1796 

25 

1.1085 

57 

1.2674 

131 

461 

170 

1844 

f 

26 

1  1130 

58 

1.2728 

132 

484 

537  3 

180 

2400 

CO 

27 

1  1175 

59 

1.2781 

133 

507 

190 

3112 

28 

1.1220 

60 

1.2835 

134 

530 

590 

200 

4099 

29 

1.1265 

61 

1.2888 

135 

554 

210 

5618 

30 

1.1310 

62 

1.2942 

136 

578 

645 

220 

8547 

t 

31 

1.1358 

63 

1.3005 

137 

603 

230 

16950 

32 

1.1406 

64 

1.3059 

138 

i  on 

629 

/>erc 

705.5 

240 

00 

(Gerlach,  Z.  anal.  27.  310.) 

Io9 

boo 

•  •  * 

•  •    • 
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XITRATE,  AMMONIUM 


\Vr\    HI!    in  IIXO  -f  Aq.      fSchuIz,  Zeit 
Ch   1869.  5:M. i 

Solubility  of  XH4XOW  in  HNOj. 


23  0 
2K  5 
20  5* 
27  3 
27  0 
23  5 
23  0 
17  5 

10  5 
4  0 

9  5 

11  0 

11  5 

12  0 
12  0 
11.5 
11  5 
14  5 
17,0 
20. 0 
27  0 
33  o 
49.0 
79.0    I 


21  1 

2S  7 

34  5 

35  8 

44  0 

45  S 
40  4 
50  0 
54  0 
54  3 
45  8 

49  4 


XHjXO,,,  2HX03  (solu- 
tion in  HXOc) 


(solution  in  XHiXO,j) 


NHjNO-j,  HNO3  labile 
(solution  in  HNO3) 


04  6      j 


52. 
54  3 

54.7 
57  G 
54.0 

54  3 
54.7 

55  9 
50  2 
57  ,  5 
60  4 
OS  1 


(solution  in  NH4NOc) 
NH4N03  (labile) 

stable 


*  Mpt.  of  XBUNOi,  2HN08. 

fGroschuff.  Z.  anorg.  1904,  40.  6.) 

Solubility  of  NE^O.  in  NH4OE-fAq. 


Grams  of 
XHiNOi 


0  7578 
0  6439 
4  2615 
0  7746 
0  9358 
0  7600 
0  9675 
0.8308 

0  9526 

1  3918 
0 


Grams  of 
NH3 


0.0588 
0  0665 
0  7747 
0  1857 
0  2352 
0  2607 
0.3515 
0  3700 
1.2457 
44327 
100 


Molecules 
ofNH4N03 

mlOO 
molecules 
NH4XO3  + 
XH3 


100 
74.2 
67  3 
53.8 
47  0 
45.9 
38  3 
36.9 
32  3 
13  9 

6.25 

0 


Temperature  at 
which  the  solu- 
tions are  in 
equilibrium  "with 
the  solid  phase 


about  168° 

109.8 

94  0 

68  8 

35.9 

33.3 

0 

-10.5 
-30  0 
-44  5 
-60 
about— 80 


(Kuriloff,  Z.  phys.  Ch.  1898,  25.  109.) 


100  pts.  H20  dissolve  29.1  pts.  NBUCl  and 
173.8  pts.  NH4N08.  (Rudorff,  B.  6.  484.) 

Sol.  in  sat,  NH4Cl+Aq  with  pptn.  of 
NH4C1  until  a  state  of  equilibrium  is  reached. 
(Karsten.) 


Addition  of  KC103  to  NH4Cl+Aq  prevents 
pptn  of  NHiCl,  and  dissolves  any  NH4C1 
that  may  have  been  pptd.  (Marguentte,  C. 
R.  38.  306 ) 

See  also  under  Ammonium  chloride, 

NE,N08+KN08 

100  pts  H2O  dissolve- 


KNOa  . 
NH4N03 


At  9° 


(2) 


20  2 


40  6 

88  8 


At  11° 
(3)       (4) 


143 


26  0 


At  15° 
(5)        (6) 


46  2 
130  4 


161 


2,  Sat.  at  11°  with  IsrH4N03  and  then  at  9° 
with  KN03;  5,  sat.  at  11°  with  NH4N08  and 
then  at  15°  with  KN03-  (Mulder.) 

Sol.  in  sat  HNO3-J-Aq  without  causing  ppt. 
(Karsten) ;  with  separation  of  KN03  (Rudorff). 

Composition  of  solution  is  dependent  on  the 
relative  excess  of  the  salts  present.  (Rudorff .) 

100  pts.  H2O  dissolve  77.1  pts.  NaNO3  and 
162.9  pts.  KH4N03  at  16°.  (Rudorff,  B.  6. 
484.) 

If  a  sat  solution  of  NH4N"034-Aq  at  11°  is 
sat.  with  Ba(NO3)2  at  9°,  100  pts.  H20 
dissolve: 


NH4N03.... 
Ba(N03)2. 


At  11° 


143 


101  3 
6  2 


At  9° 


6.8 


(Mulder ) 
Solubility  of  NH4N03+AgN03  in  H2O  at  t°. 


t° 


-  7  3° 
-10  7 
-14  9 

-14  8 
-18.7 

—17.4 


18 

30 

55 

109  6 


18 
30 
40 

55 
101.5 


Jo, 


47  1 
44  52 
42  0 

39  51 
15  99 


50  36 

55  36 

58  89 
63  32 

67.9 


22.13 

27.07 
29.76 
32.68 

36.60 
47  5 


03 


0 

8  43 
16  80 

18  79 
37,30 

41  2 


19  59 

22  06 
23.42 
26  12 
32.1 


44  87 

49  22 
52.50 
52  22 

52  38 
52  5 


Solid  phase 


Ice-f  AgNOs,  rhomb 

Ice+AgNOs,  NEUNOs 

+AgNOs  rb. 
Ice+AgNOs,  NKUNOs 
Ice+AgNOs,  NBUNOs 

+NEUNO»  £  rb 


AgNOa,  NHiNOs 
AgNOs,  rb 


AgNOs,  NH4N03 
NKUN03j8  rb. 


AgNOa, 

NHiNOs  a  rb. 
«< 

AgNO*  NH4N08 
,  rbd 


aat,  Axch.  ne'er. 
1911  (2)  15.  414.) 
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Solubility  in  NH4N03  and  AgN03  in  H20 
at  30°. 

Solubility  of  NH4N03+(NH4)2S04  in  H20 
at  30°. 

Composition  of  the 
solution 

Solid  phase 

NH&Oc 

(NHOsSo 

i                    Solid  phase 

NH4&03 

AgNOa 

70  1 
67  63 
66.93 

63.84 
58.06 

52.75 
49.80 

37.20 
19  91 
12.05 
0 

0 
2.38 

3.46 

496 
8  22 

11.42 
13.27 

19.48 
28  83 
34.7 
44.1 

NH4N03 

C( 

NE4N03-HNH4)2S04, 
3NH4N03 
(NH4)2S04,  3NH4N03 
(NH4)2S04,  3NH4N03-h 
(NH4)2SO,  2NH4NO3 
(NH4)2S04,  2NH4N03 
(NH4)2S04,  2NH4N08+ 
(NH4)2S04 

(NH4)2S04 
a 

ce 
tt 

0 

6  59 
15  62 
23  40 
23  45 
24  33 
26  22 
28  86 
34  47 
39  60 
45  44 
52  49 
52  11 
52  89 
54.12 
58  64 
63  59 
70  10 

73  0 
69  08 
63  27 
58  84 
58  93 
57  93 
55  32 
52  45 
45  85 
41  09 
35  62 
29  77 
29  86 
29  66 
27  75 
21  31 
12  51 
0 

AgN03 
tf 
AgN03+AgN03,  NH4NO3 

AgN03,NH4N03 

(C 
(( 
(( 
(( 

NH4N03+AgN03,  NH4N03 

a 
tt 

NH4N03 

a 
tc 
tt 

(Schreinemakers  and  Haenen,  Chem.  WeekbL 
1909,  6.  51.) 

Solubility  of  NBUNOs-f  (NH^SO*  in  H2O. 

Temp.  =0° 

(Schreinemakers  and  de  Baat,  Z.  phys.  Ch. 
1909,  65.  572.) 

Solubility  of  NH4N03+NaN03  in  H20  at  t°. 

Hi 

4 

I 

Solid  phase 

t° 

g  per  100  g  HzO 

Sp  gr 

0 
5  61 
29  58 
29  81 
31  04 
30.87 

31.61 
45  99 
49  12 
54.19 

41  4 
37  89 
41.64 
21  33 
20  40 
20.43 

19  50 
9  53 
6  00 
0 

(NH4>2S04 

(NH4)2S04+(NH4)2S04,  2NH*NO, 
(NHOaSCh,  2NH4NO* 

(NH4)8S04,  2NH4NOs+(NH4)2S04, 
3NH4N03 
(NH4)2S04,  3NH4N05 
(NH4)2S04t  3NH4N03+NH4NO? 
NH4N03 

NH4NO« 

NaNOs 

0 

0 
105.5 
118.4 

73  33 

66 
0 

1.354 
1.407 
1.264 

15 

•      0 
24  03 
42.81 
64.6 
110  9 
152. 
155  3 
156.1 
159 
160 
162.3 
167.4 

83.9 
81.21 
79.34 
78.06 
75.81 
75.35 
75.38 
60.76 
36.50 
27.79 
17.63 
0 

1.375 
1.386 
1  392 
1.401 
1  417 
1.428 
1.429 
1.405 
1.364 
1.350 
1.330 
1.298 

Temp  =70° 

6 

-1 

JZ5 

i 

*5 

* 

Solid  phase 

30 

0 
220.8 
232.6 

96  12 
88.31 
0 

1.401 
1.450 
1.329 

0 
11.10 
70.15 
71.58 
73.48 

76.01 
80.25 
81  01 
81.38 
84  03 

47.81 
40.81 
6  71 
5  82 
5.14 

3.96 
2.68 
2.45 
2.41 
0 

(NH4)2S04 

(NH4)  «S04  +(NH4)  sS04,  2NH4NO, 
(NH4)aS04f  2NH4NO* 
(NH4)  sS04,  2NH4NOs  +(NH4)  sSO*. 
3NH4NO* 
(NH4)2S04,  3NH4NO* 

(NH4)2S04,  3NHiNO«+NH4NOa 
NH4N03 

(Fedotieff  and  Koltunoff,  Z.  anorg.  1914,  85. 
251.) 

(de  Waal.  Dissert.  Leiden.  1910.) 

NITRATE,  AMMONIUM  HYDROGEN 


Verv  easily  sol.  in  liquid  NH3.  (Franklin, 
Am.  Oh  J  fX9S  20.  826.) 

1  pt  XH«N"O,dis-*ol\e-.m  2,29  pts  alcohol  of  GO  8% 
tn  2,-J6  fPi.hl,  \V  \  B  t)  590  ) 

I  pt  XIIiN'Os  dissolves  in  11  pt.  boiling  alcohol 
(We'irr-l  ) 

100  pts.  absolute  methyl  alcohol  dissolve 
17.1  pts.  at  20.5°.  (de  Bruyn,  Z.  phys.  Ch. 
10.  783 ) 

100  g.  absolute  methyl  alcohol  dissolve 
14.6  g.  NH4X08  at  14°  and  16.3  g.  at  18.5°. 
(Schiff  and  Monsacchi,  Z.  phys.  Ch.  1896,  21. 
277.) 

100  pts.  absolute  ethyl  alcohol  dissolve  3.8 
pts.  at  20.5°.  (de  Bruyn,  Z.  phys.  Ch.  10. 
783.) 

100  g.  absolute  ethyl  alcohol  dissolve  4.6  g. 
at  14°.  (Schiff  and  Monsacchi,  Z.  phys.  Ch. 
1896,  21.  277 ) 

Solubility  of  NBUNOs  in  H20  is  decreased 
by  presence  of  ethyl  alcohol  but  increased  by 
presence  of  methyl  alcohol.  NEUNOs  is  only 
very  si.  sol.  in  abs.  ethyl  alcohol  and  the  sol- 
ubility increases  slowly  with  rise  in  temp.;  it  is 
more  sol.  in  abs.  methyl  alcohol  and  the 
solubility  increases  rapidly  with  rise  in  temp. 
CFleckenstem,  Phys.  Zeit.  1905,  6.  419.) 


Solubility  in  methyl  alcohol  -fAq.  at  30°. 


%  by  wt  HsO 


29  9 
21  6 
20  6 
16  5 
11  5 
0 


%  by  wt 
alcohol 


0 

24  5 
31.3 
46.0 
59  4 
83  3 


by  wt 


70.1 
53  9 
48  1 
37.5 
29.1 
16  7 


(Schreinemakers,   Z.   phys.   Ch.    1909,   65. 

556.) 


Solubility  of  ISTH^Oj  in  ethyl  alcohol+Aq. 
at  30°.    Composition  of  sat.  solution. 


%  by  wt.  HsO 

%  by  wt.  alcohol 

%  by  wt.  NH4NOs 

29.9 
26.9 
23.2 

18.3 
11.6 
5.8 
0 

0 
18.6 
39  3 
58,5 
76.5 
86  2 
96  4 

70.1 
54.5 
37.5 
23.2      . 
11.9 
8.0 
3.6 

(Schreinemakers,    Z.    phys.    Ch.    1909.    65. 
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% 


54  19 
42  69 

1  96 
70  10 
59  83 

8  06 

3  60 
84  03 
72  37 
61  11 
41  25 
24  71 

7  51 


%  Alcohol 


0 

12.70 
97  93 

0 

10  60 
85  30 
96  51 

0 

11  12 
22  87 
44  64 
67  23 
92  49 


45.81 
44.61 

0.11 
29  90 
39.57 

6.64 

0 

15  97 

16  51 
16  02 
14  11 

8  06 
0 


(de  Waal.  Dissert.  Leiden,  1910.) 

So.   gr.   of  alcoholic  solution   of  NH4NO3 
at  15°. 


Pts. 


0 
2 
4 
6 


Pts. 
alcohol 


100 
98 
96 
94 


Sp  gr. 


0  83904 
0  84746 
0  85604 
0.86524 


(Gerlach,  Z.  anal.  28.  521.) 

Insol.  in  benzonitrile.    (Naumann,  B.  1914, 
47. 1370.) 

Insol.  in  methyl  acetate.    (Naumann,  B. 
1909,42.3790.)  " 

Very  si.  sol.  in  acetone.    (Krug  and  M'El- 
J.  Anal.  Ch.  6. 184.) 

in  acetone.     (Eidmann,  C.  C.  1899, 
II.  1014.) 


roy,  J. 
Sol. 


Ammonium  hydrogen  nitrate, ' 

Sol.  in  H2O.    (Ditte,  C.  R.  89.  576,  641.) 
Decomp.  by  H2O.    (Groschuff,  B.  1904,  37. 

1487.) 

Ammonium  ^"hydrogen  nitrate, 


Sol.  inH20.    (Ditte.) 


Solubility  in  H2O. 


Solution 
temp. 

%  by  wt 
NH4NO» 

%  by  wt 
HNOa 

—8.0 
—2.5 
+3.0 
3.5 
19.5 
25.0 
29  5  mpt. 

34.2 
34  8 
35  4 
36  0 
37  4 
38  1 
38.8 

53.9 
54  8 
55.8 
56  8 
58  9 
60  0 
61  2 

(Groschuff,  Z.  anorg.  1904,  40.  7.) 
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Ammonium  cerous  nitrate, 
2Ce(N03)3+12H20. 

Very  deliquescent  Very  sol.  in  H20  and 
alcohol.  (Holzmann,  J.  pr.  84.  78.) 

4-10H2O.  Hygroscopic.  Sol.  in  H20. 
(Drossbach,  B.  1900,  33.  3507 ) 

2NH4N03,  Ce(NO,)a+4H,0.  As  above. 
(Marignac,  A.  ch.  (4)  30.  64.) 

Solubility  in  H20. 
100  g.  H20  dissolve  at: 
8.75°      25°  45° 

235.5  296.8        410.2  g.  arihydrous  salt, 

60°  65.06° 

681.2       817.4  g.  anhydrous  salt. 

(Wolff,  Z.  anorg.  1905,  45.  98  ) 

Ammonium  eerie  nitrate,  2NH4N03, 
Ce(N03)4. 

Very  sol.  in  H2O  without  decomp.  Sol.  in 
HN08.  (Meyer,  B.  1900,  33.  2137.) 

SoL  in  alcohol.  (Meyer,  Z.  anorg.  1901, 
27.  369.) 

Solubility  in  H20. 
100  g.  H20  dissolve  at  t°: 
25°  35.2°        45.3° 

140.9        161.7        174.9  g.  anhydrous  salt, 

64.5°        85.60°      122° 

201.6  226.8        735.4  g.  anhydrous  salt. 
(Wolff,  Z.  anorg.  1905,  45.  94.) 

+1J^H20.  Very  deliquescent.  (Holz- 
mann, J.  pr.  84.  78.) 

Ammonium  cobalt  nitrate. 
Permanent.    Sol.  in  H20.    (Thenard.) 

Ammonium  copper  nitrate,  2NH4NO8, 

Cu(NO?)2. 
Very  sol.  in  H2O. 

Ammonium   didymium   nitrate,    2NH4NO8, 

Somewhat  deliquescent. 

Ammonium  gadolinium  nitrate,  2NH4NO8, 

Gd(N08)8. 

Deliquesces  in  the  air.  (Benedicks,  Z. 
anorg.  1900,  22.  407.) 

Ammonium  gold  (auric)  nitrate  (Ammonium 
auronitrate),  NH4Au(N08)4. 

Extremely  deliquescent. 

H(NH4)2Au(NO8)6.  (Schottlander,  A.  217. 
312.) 

Ammonium  lanthanum  '  nitrate,   2NH4NO8, 

La(N08)8+4H20. 

Not  deliquescent.  Sol.  in  H20.  (Marig- 
nac.) 


Ammonium  magnesium  nitrate,  2NH4N08, 

Mg(N03)2. 

Slowly  deliquescent.    Sol.  in  10  pts.  H20  at 
12.5°,  and  much  less  hot  H20.    (Fourcroy.) 

Ammonium  mercurous   nitrate,   4NH4N03, 


Sol.  in  H2O.  (Pagenstecher,  Reperfc.  14. 
188.) 

Ammonium  nickel  nitrate. 

Sol.  in  3  pts.  cold  H20.  (ThSnard,  Scher. 
J.  10.  428.) 

Ammonium  praseodymium  nitrate,  2NH4N08. 

Pr(N03)3+4H20. 

Sol.  in  H2O.  (von  Scheele,  Z.  anorg.  1898, 
18.  356.) 

Ammonium  silver  nitrate,  NH4NO3,  AgNOs. 

Very  sol.  in  H20.  (Russell  and  Maskelyne, 
Roy.  890.  Proc.  26.  357.) 

Sol.  in  H2O  without  decomp.  (Schreine- 
makers  and  de  Baat,  Chem.  Weekbl.  1910, 
7,  6.) 

See  also  solubility  of  NH4NO3+AgN08 
under  NH4N03. 


Ammonium  thorium  nitrate,  a s 

Sol.  in  strong  HN03.     (Meyer,  Z.  anorg. 

1901,  27.  383.) 
NH4Th(NO3)5-J-5E20.    Sol.  in  HN08  of 

sp.  gr.  1.25.    (Meyer,  Z.  anorg.  1901,  27.  382.) 

Ammonium  uranyl  nitrate,  NE^NOs, 

U02(N03)2. 

Decomp.  by  H20.    Sol.  in  cone.  HN08. 
(Meyer,  B.  1903,  36.  4057.) 

Solubility  in  H20  at  t°. 


t° 

In  100  pts.  by  -wt. 
of  the  solution 

Solid  phase 

£O 

-Op 

S 
P^ 

1L 

JB 

^ 

|! 

&** 

0  5 
13  5 
24  9  a 
b 
35  0 
59  0 
80.7  a 
b 

29  71 
32  35 
36  40 
36  53 
42  07 
44  37 
44  90 
45  01 

2.92 
3  42 
3  54 
3  54 
3  44 
2.90 
2  98 
2  98 

68  72 
68  97 

78  76 
78  79 

Double  salH-TJ02(NO*)± 
Double  salt 

Ammonium  uranyl  nitrate  is  decomp.  by 
H2O  at  temp,  below  60°:  above  60°  it  is  sol. 
in  H20  without  decomp.  (Rimbach,  B.  1904, 
37.  475.) 


Ammonium    nitrate    ammonia, 
3NH8 

Known   only   as   a  solution   of  NH8  in 
NH4N08+Aq.    (Troost,  C.  R.  94.  789.) 

NHJSTOs,  3NH8.    As  above. 
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Ammonium  nitrate  mercuric  chloride, 

Solubility  in  100  pts.  H20  at  t°. 

XH4X03|  2HgCI2 

Pt!> 

Pts 

Insol.  in  HA   Ether  dissolves  out  HgCl2 

t° 

Ba(NOs)s 

t° 

(Kosmann,  A.  fh,  ($)  27.  240  ) 

2XHiX03,  HgCla.     Rol.  m  H20.     (Hof- 

0 

5.0 

52 

17  7 

mann  and  Marburg  A.  1S99,  305.  199.) 

1 
2 

5.1 
5  3 

53 

54 

18  1 
18.4 

3 

5  5 

55 

18  7 

Ammonium    nitrate    sulphate,    2(XHt)A 

4 

5  7 

56 

19.0 

XA,  2S03,  HoO. 

5 

6.0 

57 

19.3 

Very  hydroscopic  and  sol.  in  H20.    (Fried- 
heim/Z.  anorg.  1894,  6.  297.) 

6 

7 

6  2 

6  4 

58 
59 

19  6 
20.0 

2XH4X03,  (XH4)2S04.    <de  Waal,  Dissert. 

8 

6.6 

60 

20  3 

1910.) 

9 

6  8 

i       61 

20.6 

3XH4X03,  (NH4)2S04.    fde  Waal.) 
See  also  solubility  of  XH1X03+^NH4)5S04 

10 
11 

7  0 
73 

62 
63 

20.9 
21.0 

under  XH4X03. 

12 

7  5 

64 

21.6 

13 

77 

65 

21  0 

14 

7  9 

66 

22  3 

Ammonium  nitrate  we/atungstate,  NEUXOj, 

15 

8.1 

67 

22.6 

2(NH4)2W4Oi3+4H20. 

16 

83 

68 

22  9 

Decomposes  by  recrystallising  out  of  H20. 

17 

85 

69 

23.3 

(Marignac,  A.  ch.  f3)  69.  61.) 

18 

8  8 

70 

23.6 

19 

9.0 

71 

23  9 

20 

9  2 

72 

24.3 

Antimony  nitrate,  Sb406,  N20$. 

21 

9  5 

73 

24  9 

Decomp.  by  cold  H20    (Bucholz  ) 

22 

9.7 

74 

25  0 

Aqueous  solution  sat.  at  10°  contains  30*4% 

23 

99 

75 

25.4 

salt,   (filler.) 

24 

10.1 

76 

25  7 

Sol.  in  strong,  less  sol.  in  dil.  HN03+Aq. 

25 

10.4 

77 

26  0 

(Peligot,  A.  ch.  (3)20.288.) 

26 

10.6 

78 

26.4 

Insol.  in  acetone.   (Naumann,  B,  1904,  37. 

27 

108 

79 

26.7 

4329.) 

28 

11  1 

80 

27.0 

29 

11  3 

81 

27.4 

30 

11  6 

82 

27  7 

Barium  nitrate,  Ba(N03)2. 

31 

11  8 

83 

28  1 

Sol.  in  H20  with  absorption,  of  heat. 

32 

12  1 

84 

28  4 

100  pts.  H20  at  0°  dissolve  5.0  parts 

33 

123 

85 

28  8 

Ba(N08)2.    (Gay-Lussac,  A.  ch.  11.  313.) 

34 

126 

86 

29.1 

100  pts.  H20  at  0°  dissolve  5,2  parts 

35 

128 

87 

29  5 

Ba(NO*)2.   (Mulder.) 

36 

13  1 

88 

29.8 

Ba(N03)2+Aq  sat.  at  20°  contains  8.57  pts. 
Ba(N08)2  to  100  pts.  H20,  and  has  1.0679  sp. 

37 

38 

13.4 
13.7 

89 
90 

30.2 
30,6 

gr.  (Karsten);  sat.  at  20°  has  1.064  sp.  gr., 

39 

140 

91 

30.9 

and  contains  7.94  pts.  Ba(N03)2  to  100  pts. 

40 

14.2 

92 

31  3 

E20.   (Michel  and  Krafft.) 

41 

145 

93 

31.7 

42 

14.8 

94 

320 

• 

4.0 

IK    1 

QK 

QO  4 

100  pts.  H20  dissolve  pts.  Ba(N05)2  at  t°. 

Ttt> 

44 

JLtl    J. 

15.4 

J/tl 

96 

\j£l  ,  Tt 

32.7 

to                       PtS.                         +o                       PtS 

45 

15.6 

97 

33  1 

1             Ba(NOs)2                           Ba(N03)2 

46 

15  9 

98 

33.5 

47 

Ifi  9 

QQ 

qq  Q 

0              5.00          52.11        1797 

rti 
48 

10.  £ 

16.5 

yy 
100 

oo.o 
34.2 

14  95         8.18          73.75        25.01 

49 

16.8 

101 

34.5 

17.62         8.54          86.21        29.57 

50 

17.1 

101.9 

34.8 

37.87        13.67         101.65        35.18 

51 

17.4 

49  22         17  07 

*-i\f  \  f*ft                      JkfiVf                                          «>                                   ... 

nVTnld  r    pfllonlflf  P^  f  nm  V                  d     fhpr 

(Gay-Lussac,  A.  ch.  (2)  11.  313.) 

experiments,  Scheik.  Verhandel.  1864.  50.) 
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Sat    Ba(NO3)2+Aq  contains 
att°. 


Ba(NO3)2 


t° 

Ba(§b3)2 

t° 

% 
Ba(.\O3>2 

0  4 

4  3 

60.0 

16  1 

2.1 

4.9 

73  0 

19  4 

6.0 

5  6 

92  0 

23  4 

6.5 

5.6 

110  0 

27  4 

11  0 

6  4 

132  0 

31  8 

15.3 

7  1 

134  0 

32  5 

18  0 

7  7 

150  0 

34  9 

28  5 

9.7 

152  0 

35.4 

45,5 

12  8 

171  0 

38  3 

52.0 

14  9 

215  0 

45.8 

(ffitard,  A.  oh.  1894,  (7)  2.  528.) 

100  %  H20  dissolve  8.54  g.  BafN03)2  at 
17°.  (Gmelin-Kraut,  Handbuch  der  anorg. 
Chemie.) 

100  g.  H20  dissolve  7  87  g.  Ba(N03)2  at 
15°,  8.32  g  at  17°.  (Euler,  Z.  phys  Ch.  1904, 
49.  315.) 

1000  g.  H2O  dissolve  0.72  gram-equivalents 
Ba(NO3)2  at  21.5°  (Euler,  Z.  phys  Ch. 
1904,  49.  312.) 

10.30  g  anhydrous  Ba(N03)2  are  sol.  in 
100  g.  H20  at  25°.  (Parsons  and  Colson,  J. 
Am.  Chem.  Soc.  1910,  32.  1385.) 

4.74  g.  Ba(N03)2  are  contained  in  100  g. 
Ba(NOs)a  sat.  at  0°.  (Coppadoro.  Gazz.  ch. 
it.  1911,  42, 1.  233.) 

Solubility  of  Ba(N03)2  in  H20= 0.427  mol 
1.  at  30°.  (Masson,  Chem.  Soc.  1911,  99. 
1136.) 

Solubility  of  Ba(N03)2  in  H2O  at  30°  = 
10.33%.  (Coppadoro,  Gazz.  ch.  it.  1913,  43. 
I.  240.) 

Solubility  in  H20. 

100  g.  of  the  sat.  solution  contain  at* 

9.1°        21.1°         35° 

6.25        8.46         11.39  g.  Ba(NO8)2. 

(Findlay,  Chem.  Soc.  1914,  105.  780.) 

Sp.  gr.  of  Ba(N08)2+Aq  at  19.5°. 


Ba(rf03)2 

Sp  gr 

Ba(NO3)2 

Sp.  gr. 

1 
2 
3 
4 
5 

1  009 
1  017 
1-025 
1  034 
1.042 

6 
7 
8 
9 
10 

1.050 
1  060 
1.069 
1.078 
1.087 

(Calculated  by  Gerlach,  Z.  anal.  8.  286,  from 
Kremers,  Pogg.  95.  110.) 

Sp.  gr.  of  Ba(N03)2+Aq  at  18°. 


%  Ba(NO«)s 

Sp.  gr. 

4.2 

8.4 

1.0340 
1  0712 

(Kohlrausch,  W.  Ann.  1879. 1.) 


Sp.  gr.  of  BafXO-Oo+Aq  at  17.5°. 


Ba(NOih 

Sp  gr 

BafNOaJa 

HP  «r 

1 

2 
3 
4 
5 

i  ooss 

1  0170 
1  0255 
1  0340 
1  0425 

6 

7 
8 
Sat.  sol. 

1  0510 
1  0600 
1  0690 
1  0690 

(Gerlach,  Z.  anal.  27.  2S3.J 
Sp.  gr.  of  Ba(N03)2-f-Aq  at  room  temp. 


% 


5.25 

2.98 


Sp   gr 


1  0507 
1  0274 


(Wagner,  W.  Ann  1883,  18.  264.) 
Sp.  gr.  of  Ba(NO3)2+Aq  at  25°. 


Concentration  of 
Ba(NOa)a+Aq 

Sp  gr 

*/2  normal 
i  /         « 

Vs4        " 

1.0518 
1  0259 
1  0130 

(Wagner,  Z.  phys.  Ch.  1890,  5.  35.) 

Ba(N03)2+Aq  containing  6.08%  Ba(NO3)2 
has  sp.  gr.  20°/20°  =  1.0517. 

Ba(N03)2-|-Aq  containing  6.97%  Ba(NO3)2 
has  sp.  gr.  20°/20°  =  1.0597. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  279.) 

Sp.  gr.  of  Ba(NOs)2-f  Aq  at  20°  containing 
M  g.  mols.  salt  per  liter. 


M 
Sp.gr. 


0.01 
1.002031 


0.025 
1.005224 


0.05 
1.010591 


M  0,075  0.10  0.15 

Sp.gr.       1.015671        1,1021143        1.031770 
(Jones  and  Pearce,  Am.  Ch.  J,  1907,  38.  708.) 

Sp.  gr.  of  sat.  Ba(N03)2+Aq  at  t°. 


t° 

g  Ba(NO8)2soi 
m  100  g.  HsO 

Sp.  gr. 

0 
10 
20 
30 
40 
50 
60 
70 

5  2 
7.0 
9.2 
11.6 
14.2 
17.1 
20.3 
23  6 

1.043 
1.056 
1.073 
1  087 
1.104 
1.121 
1.137 
1.146 

(Tschernaj,  J.  Russ.  Phys.  Chem.  Soc.  1912, 
44.  1565.) 

Saturated  BaN03-j-Aq  contains: — 
36.18  pts.  Ba(N08)2  to  100  pts.  H*0,  and 
boils  at  101.1°.    (Griffiths.) 
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35.2  pts  Ba(NO3)2  to  100  pts.  H20,  and 
boils  at  101.65°.  (Gay-Lussac.) 

34.8  pts.  Ba'XOs^'to  100  pts.  HA  and 
boils  at  101.0°.  (Mulder.) 

34.8  pts.  Ba(NO3)2  to  100  pts.  H20,  and 
boils  at  102.5°.  <  Krcmers ) 

Sat,  Ba(NO3)24-Aq  forms  a  crust  at  101.1°; 
highest  temp,  observed  was  101.5°.  (Gerlach, 
Z.  anal.  26.  427.) 

B.   pt.    of    Ba(NO8)2-KAq    containing   pts 
Ba(N03)2  to  100  pts.  H20. 


B.-pt 

Pts  Ba(NO3)2 

100  5° 
101  0 
101  1 

12  5 
26  0 
27  5 

(Gerlach,  Z.  anal.  26.  440.) 

Insol.  in  cone.  HN03+Aq,  and  much  less 
sol.  m  dil.  HNO3-f  Aq  or  HCl+Aq  than  in 
H20. 


13.67  pts.  NH4Cl+Aq  (1  pt.  NH4C1+10 
pts.  H20)  at  ord.  temp.,  and  467  pts.  at 
100° 

24.00  pts.  NH4N03+Aq  (1  pt.  NH4NOS+ 
10  pts.  H2O)  at  ord  temp. 

17.33  pts.  NH4C2H302+Aq  (dil.  NH4OH 
neutralised  by  dil.  HC2H302)  at  ord.  temp., 
and  4.33  pts.  at  100°. 

14.67  pts  NaC2H302+Aq  (dil.  HC2H3O* 
neutralised  by  Na2CO3  and  dil.  with  4  vols. 
H20)  at  ord.  temp.,  and  5  33  pts.  at  100°. 

17.33  pts.  Cu(C2H302)2+Aq  (see  Stolba,  Z. 
anal.  2.  390)  at  ord.  temp.,  and  6.00  pts.  at 
100°. 

18.67  pts.  grape  sugar  (1  pt.  grape  sugar 
+10  pts.  H20)  at  ord.  temp.  (Pearson,  Zeit 
Ch.  1869.  662.) 

Sol.  in  sat.  NH4Cl+Aq  without  pptn.  at 
first,  but  finally  NH4C1  is  pptd.  until  a  cer- 
tain state  of  equilibrium  is  reached.  (Kar- 
sten.) 

Solubility  in  Ba02H2,  8H2O+Aq  at  25°. 


Solubility  of  BafNO3)2  in  HIST03+Aq  at  30°. 

Sp  gr.  25°/25° 

G  BaO  as 
Ba(OH)2  in 
100  g  H2O 

G   Ba(N08)2 
in  100  g  H2O. 

Solid  phase  Ba(NOa)s 

1  0797 
1  1002 
1  1210 
"1.1448 

0 
1.55 
3  22 

5.02 

10.30 
10.66 
11.04 
11.48 

Sp  fir  of  sat 
solution 

G.  mol  per  1 

HK08 

Ba(NO3)2 

1  0891 
1  0811 

i.0663 
1.0619 
1  0609 
1.0633 
1  0668 
1  0783 
1.1050 
1  1341 
1  1341 
1.1645 

0.0000 
0.1318 
0.2496 
0.4995 
0.7494 
1.000 
1.247 
1.493 
1.998 
2  993 
3.986 
3  994 
5  012 

0  4270 
0.3282 
03268 
0  2410 
0.1785 
0  1353 
0.1056 
0  0847 
0  0598 
0  0334 
0  0218 
0.0223 
0.0147 

*  This  solution  is  sat.  with  respect  to  both 
Ba(OH)2,  8H2O  and  Ba(NX)8)2. 
(Parsons.  J.  Am.  Chem.  Soc.  1910,  32.  1385.) 
See  also  under  BaOaH2. 

Solubility  in  BaCl2+Aq  at  t°. 

t° 

Sat  solution  contains 

%  BaCl2 

%  Ba(N08)2 

J7 
•f 

21  4 

23  0 
22  6 

24.7 
24  5 
26  6 
26  4 
26  7 
28.1 
28.5 
28.3 
28.0 
30.0 
30.3 
32.1 
32.5 
33.1 
32  5 

4  0 
4  0 
4.4 
5  0 
6.1 
5.6 
7.7 
7.7 
7  8 
8.0 
9  0 
9.2 
10.0 
10.5 
11.2 
12.5 
23.1 
23.4 
31  9 

(Maeson,  Chem.  Soc.  1911,  99.  1136.) 

Less  sol  in  dil.  HC2Hs02+Aq  than  in  dil. 
HCl-f-Aq. 
Solubility  in  NH4Cl-f  Aq  is  the  same  as  in 
H20. 
Less  sol.  in  NH4OH+Aq,  NH4C2H802+ 
Aq,  or  NH4NO8+Aq  than  in  H2O.    (Pearson, 
Zeit.  Ch.  (2)  5.  662.) 
Ba(N03)2  is  soL  in  about: 
13.33  pts.  H2O  at  ord.  temp.,  and  4.67  pts. 
at  100°. 
14.67  pts.  NH4OH4-Aq  (cone.)   at  ord. 
temp.,  and  5.67  pts.  at  100*. 
16.50  pts.  NH4OH+Aq  (1  vol.  cone.  +3 
vols.  HaO)  at  ord.  temp. 
28.00  pts.  HCl-f-Aq  (1  vol.  cone.  HC1+4 
vols.  H20)  at  ord.  temp. 
29  00  pts.  HC2HsO2-f-Aq  (1  vol.  commer- 
cial HCAOj+l  vol.  H20)  at  ord.  temp. 

+1  5 
2 
10 
21 
32 
35 
38 
48 
53 
53 
66 
73 
79 
90 
155 
162 
210 

ffitard,  A.  ch.  1894,  (7)  3.  287.) 
See  also  under  BaCl2. 
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Ba(N03)2+Fb(N03)2. 

Very  si.  sol.  in  sat.  Pb(N03)2+Aq.  (Kar- 
sten.) 

100  pts.  sat.  Ba(N03)2+Pb(NO3)2+Aq 
contain  33.95  pts.  of  the  two  salts  at  19-20°. 
(v.  Hauer,  J.  pr.  98.  137.) 

Solubility  of  BafN03)2+Pb(N03)2  at  25°. 


G  per  1 

Sp  gr. 

Ba(NO3)2 

Pb(NO*)2 

102  2 

0 

1  079 

54.9 

17  63 

1  088 

86  5 

49  80 

1  108 

79  7 

68  10 

1  119 

77  0 

97  20 

1  140 

69  8 

130  7 

1  163 

66.0 

177  3 

1  198 

57  5 

247  7 

1  252 

25  9 

334  3 

1  294 

28  8 

429  7 

1.376 

0 

553  8 

1  459 

(Fock,  Z.  Zryst.  Min.  1897,  28.  365,  397.) 

100  ccm.  Ba(NO3)2-hPb(N03)2-f  Aq  sat. 
at  17°  contain  3.22  g.  Ba(NO3)2  and  38.59  g. 
Pb(N03)2  and  solution  has  sp.  gr.  =  1.350. 
(Euler,  Z.  phys.  Ch.  1904.  46.  313.) 

100  pts.  sat.   Ba/NOs)a+Pb(NO,)8+ 
Sr(N03)2+Aq  contain  45.90  pts.  of  the  three 
salts  at  19-20°.    (v.  Hauer,  1.  c.) 

Ba(N08)2-fSr(N03)2. 

100  pts.  sat.  Ba(NOs)2+Sr(N03)2+Aq  con- 
tain 45.96  pts.  of  the  two  salts  at  19-20°. 
(v.  Hauer,  Z.  c.) 

Ba(N03)2+KN08. 

100  pts.  H20  dissolve: 


KN03  . 
Ba(N08)2 


(Mulder) 


(1) 


29.7 


2S.8 
5  4 


34.2 


8.9 


KN03    . 
Ba(N08)2 


(Karsten) 


(2)          (3) 


13.31 
6,91 


20-22     30.03 


29.03 
1.00 


(Kopp) 


(4)       (5) 


5.7 
33.1 


38.8 


3.5 
36.3 


39  8 


1.  Sat.  Ba(NO«)2+Aq  sat.  \vith  KN03  at 
18.5°. 

2.  To  sat.  KNO»+Aq,  Ba(K08)2-{-Aq  was 
added. 

3.  To    sat.    Ba(N08)2+Aq,    KN08    was 
added. 

4.  Both  salts  in  excess+Aq  at  21.5°, 

5.  Both  salts  in  excess+Aq  at  23°. 


Solubility  in  KNO3+Aq  at  25°. 

100  pts  of  solu- 
tion contain 

Solid'  phase 

KN03 

pts 
Ba(NOs)2 

15.24 
14  69 
14  79 
16  30 
21  99 
27  66 
27  81 
27  94 
27  64 

6  64 
6  60 
6  62 
5  49 
3  04 
2  01 
2  09 
1  92 
2.05 

Ba(NO,)8+2KNOs,  Ba(XO,)» 

1C 

it 

2KNO3,  Ba(NO3)2 
u 

KNO,+2KNO,,  Ba(N03)2 
ti 

1C 

tc 

1 1.  of  the  solution  contains  59.1  g.  Ba(KX)3)2 
+124.2  g.  KN03  =  183.35  g  mixed  salts  at 
17°.  Sp.  gr.  Ba(NO3)2-|-KNO3+Aq  =  1.120. 

1 1.  of  the  solution  contains  88  7  g.  BafNOs)* 
+2136  g.  JKNOs  =302.3  g.  mixed  salts  at 
30°.  Sp  gr  BafN03)2+KN03-hAq  =  1.191. 
(Euler,  Z.  phys.  Ch.  1904,  49.  313.) 


These  results  show  that  a  double  salt  of 
potassium  and  barium  nitrates  is  formed  at 
25°. 

(Foote,  Am.  Ch  J.  1904,  32.  252.) 

Solubility  of  Ba(N"08)2+KISrO3  at  t°. 


t° 

Ba(N°Oi)« 

KNOa 

Solid  phase 

9.1 

6.25 

0 

Ba(N08)2 

4  20 

8  15 

3  Ba(N08)2 

1.98 
0.98 

12  02 
16.80 

2KNO3,  Ba(NO3)2 
2KN08,Ba(N03)2-f- 

0 

16.76 

KN03 

21.1 

8  46 

0 

Ba(NO«)> 

7.47 

2.12 

it 

6.35 

5.98 

1C 

6  06 

8.47 

{t 

5.98 

13.24 

Ba(N03)2+2KN08, 

Ba(NO,)2 

335 

18  24 

2KN08,  Ba(N03)2 

2  30 

21  47 

u 

1.76 

24  86 

2KN08,  Ba(]Sr03)24- 
KNOs 

0 

24.77 

KN03 

35 

11  39 

0 

Ba(N08)2 

8.18 

12.99 

tc 

8.08 

17.48 

te 

8.42 

.19.75 

Ba(N03)2+2KN08, 

Ba(N08)2 

5.85 

24 

2KN03,  Ba(NO8)2 

5  02 

26  05 

u 

3.02 

34  87 

2KN08,Ba(N03)24- 

1.77 

34  98 

KN08 

0 

35  01 

u 

(Findlay,  Chem,  Soc.  1914, 106.  779.) 
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, 

.jj  is  .sol  m  Pat.  XaXO54-Aq  with- 
on 

100  pis  H/>  dissolve 


f  KaMrn) 
Vt  IN  To0 


S6  0     8S  14 

3.77      8  9 


i  Kopp) 
At  20  2° 


Ba.XOJ, 


87  7 

88  6 
3,6 

9  2 

Solubility  of  Ba(NOj)a+NaN03  in  H2O  at  0°. 


V;  NttXOa 

'J  Ba(NOsh 

Solid  phase 

0 

4  74 

Ba(NOj)t 

0  41 

4  33 

tt 

0  61 

4  03 

<t 

1.68 

3  34 

i 

3  54 

2  50 

e 

8  05 

1,60 

t 

12.71 

1.56 

e 

20.24 

1  53 

t 

20  92 

1  43 

t 

27.74 

1  56 

t 

30.81 

1  55 

c 

33.79' 

1  53 

e 

35  83 

1,49 

e 

41  30 

1.55 

Ba(NO,)j+NaNO» 

41  68 

0.51 

XaNOs 

42.47 

0 

ct 

(Coppadoro,  Gazz.  ch.  it,  1912,  42  (1)  233.) 

Solubility  of  Ba(N03)2-f  NaNT08  in  H2O 
at  30°. 


NaNOa 

Ba(to,)2 

Sohd  phase 

0 

10.33 

Ba(N03)2 

2  33 

8,58 

709 

5  28 

12.07 

3  89 

14.41 

3,54 

17.87 

3.20 

19.06 

3  07 

23.55 

2.81 

41.22 

2,27 

48.22 

2.11 

Ba(3STOs)  a  -f-NaNOs 

48,50 

1.00 

NaNO, 

49.16 

0 

" 

(Coppadoro,  Gazz,  ch.  it.  1913,  43,  I.  240.) 

Moderately  sol.  in  liquid  NH*.  (Franklin, 
Am.  Ch.  J.  1898.  2D.  827.) 

100  pts.  hydrazine  dissolves  81.1  pts. 
Ba(NO«)i  at  12.5-13°.  (de  Bruyn,  R.  t.  c. 
1899,18.297.) 


100  pts.  anhydrous  hydroxylamme  dissolve 
11.4  pts.  Ba(N03)2.  (de  Bruyn,  R.  t.  c. 
1892,  11.  18.) 

Insol  in  absolute  alcohol. 

Solubility  in  dilute  alcohol  increases  with 
the  temp.  (Gerardm,  A  ch.  (4)  6.  145  ) 

Solubility  in  ethyl  alcohol +Aq  at  25° 


%  CaHsOH  in 
the  solvent 

%  CaHfiOH  in 
the  solution. 

%  Ba(N03)3iu. 
the  solution 

0 

0 

9  55 

10.25 

9  5 

7  63 

18  60 

17  5 

6.02 

25  05 

23  7 

5  25 

40  20 

38  8 

3.53 

58  00 

57  0 

1  85 

78  70 

78.2 

0,62 

90  10 

89.9 

0  18 

99  40 

99.39 

0  005 

(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913, 82. 37.) 

Completely  insol.  in  boiling  amyl  alcohol. 
(Browning,  Sill.  Am.  J.  143.  314.) 

Solubility  in  organic  solvents. 


Solvent 


Methyl  alcohol 
Ethyl  alcohol 
Acetone 
Ether 
Paracetaldehyde 


%  Ba(NOj)$m  the 
solution  at  25° 


050 
0.005 
0.005 
very  small 


(D'Ans  and  Siegler,  2.  phys.  Ch.  1913,  82. 44.) 
Solubility  in  phenol  -f-Aq  at  25°. 


Concentration,  of  the  phenol 
Mol  /Liter 


0.000 
0  045 
0  082 
0.146 
0  310 
0.401 
0  501 
0.728  (sat.) 


Solubility  of  Ba(NO*)a 
Mol  /Liter 


0  3835 
0.3785 
0  3746 
0.3664 
0  3492 
0.3400 
0.3299 
0.3098 


(Rothmund  and  Wilsmore,  Z.  phys.  Ch.  1902, 
40.  620.5 

Insol.  in  benzonitrile.  (Naumann.  B.  1914. 
47.1370.) 

Insol.  in  methyl  acetate  (Naumann.  B. 
1909.  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  36020 

Insol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6. 184) 

Difficultly  sol.  in  acetone.  (Naumann.  B. 
1904,  37.  4328.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899.  II. 
1014.) 


NITRATE,  BISMUTH  MANGAXOUS 


Barium  mercurous  nitrate,   2BaO,   2HgoO, 

3N206 

Decomp.  by  H20  Sol.  in  hot  dil.  HN03+ 
Aq  and  hot  Hg2(N03)2+Aq,  from  which  it 
crystalhses  on  cooling  (Stadeler,  A.  87. 129  ) 

Barium  potassium  nitrate,  Ba(N03)2,  2KNO3. 

Ppt.  (Wallbridge,  Am.  Ch.  J.  1903,  30. 
154.) 

Solubility  determinations  show  that  the 
only  double  salt  formed  by  banum  and 
potassium  nitrates  at  25°  is  Ba(N03)2, 2KNO3. 

See  Ba(N03)2-j-KN08  under  Ba(N03)2. 
(Poote,  Am.  Ch.  J.  1904,  32.  252.) 

Barium  nitrate   metatungstate,    2Ba(NO3)2, 

BaW4Oi3+6H20. 

Efflorescent.  Sol.  in  warm  H20.  (P<§eh- 
ard,  A.  ch.  (6)  22.  198.) 

Bismuth  nitrate,  basic,  Bi203,  ]N205-f2H20. 

Sol.  in  a  large  amount  of  H-0.  Sol.  in 
HN03+Aq.  (Heintz.) 

Sol.  in  135  pts  H20  at  90-93°.  (Ruge,  J.  B. 
1862.163) 

+HH20.  Sol.  in  much  H20.  (Yvon. 
C.R  84. 1161.) 

+H20.    (Ruge.) 

2Bi2O3,  N206  Not  acted  upon  by  H2O. 
(Ditte,  C.  R.  84.  1317 ) 

+H20.    (Yvon.) 

Bi203,  2N20S+H20.    (Ruge.) 

HBi203,  5N206-M6H20.  Not  decomp.  by 
H2O  (Yvon ) 

5Bi2O3,4N2054-8H20.  Ppt.  Not  attacked 
by  H20.  (Schulten,  BuU.  Soc.  1903,  (3)  29. 
722) 

5Bi2Os,  5N205+9H20.  Sol.  in  H20  with 
decomp.  (Schulten.) 

6Bi2Os,  5N205+8H20,  and  -f  9H20.  (Rut- 
ten,  Z.  anorg.  1902,  30.  368.) 

At  25°  the  salt  Bii2013(NO3)i0j  9H20  is  in 
equilibrium  with  HN03-fAq  from  0.03- 
0.32-N;  the  salt  BiO(NOs),  H20  is  in  equi- 
librium with  HNOs+Aq  from  0.425-0.72-N. 

At  50°  the  salt  Bi4Ofi(NO3)2,  H20  is  in 
equilibrium  with  HN03-fAq  from  0.057- 
0.285-N;  the  salt  Bij2Oi3(NO3)1q?  9H20  is  in 
equilibrium  with  HN08+Aq  from  0.285- 
0.446-N 

.    At  75°  the  salt  Bi4O6(NO8)2,  H20  is  in 

'  equilibrium  with  HN08+Aq  from  0.109- 

0.314-N,    (Allan,  Am.  Ch.  J.  1901,  26.  314.) 

Bismuth  nitrate,  Bi(N08)8. 

Permanent.  Decomp.  by  little  H20  with 
separation  of  a  basic  salt.  This  decomposition 
is  prevented  by  slight  excess  of  HN08,  and 
then  the  salt  is  completely  sol  in  a  large 
amount  of  H20.  (Rose.) 

Sol.  in  dil.  HN08+Aq.  Not  decomp.  by 
H2O  in  presence  of  HC2H802  or  yfa  pt. 
NHJSTO,.  (Lawe,  J.  pr.  74.  341.) 

Completely  sol.  in  HNO8+Aq  containing 
83  g.  HN08  per  liter.  (Ditte.) 


Solubility  of  Bi(N03)3  in  2.3N-HNO3-|-Aq. 
=2.04  g.  at  Bi  per  1  ;  in  0  922N-HNO3+Aq. 
=  2  23  g.  at  Bi  per  1.  (Dubrisay,  C.  R  1911, 
153.  1077.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.; 

Insol  in  acetone     (Krug  and  M'Elroy.) 

Solubility  of  Bi(N03)3  m  6.67%  acetone-f- 
2.3N-HN03+Aq  =  l.S9  g.  at  Bi  per  L;  in 
6.67%  acetone-f  0.922N-HN03+Aq.  =2.17  g. 
at  Bi  per  L;  in  13.33%  acetone  4-0.922N- 
HN03+Aq  =2  08  g.  at  Bi  per  1.  (Dubrisay, 
C.  R.  1911,  153.  1077.) 

When  Bi(N03)3  is  mixed  with  mannite 
(dulcite,  sorbite)  in  proportion  to  the  mol. 
wts  and  H2O  is  added,  a  clear  solution  is  ob- 
tained which  is  not  pptd  by  addition  of 
much  HaO.  These  solutions  are  more  stable 
the  greater  the  proportion  of  manmtol. 
(Vanino  and  Hunser,  Z.  anorg.  1901,  28.  211  ) 

+1^H2O.    i  Ditto.) 

+5H2O.  If  treated  with  increasing  amts. 
of  H20,  the  amt.  of  Bi  which  dissolves  de- 
creases, and  when  1  pt  is  treated  with 
50,000  pts  H2O,  no  Bi  goes  into  solution. 
(Antony  and  Gigli,  Gazz.  ch.  it  1898,  28. 
245.) 

48.66  pts.  are  sol.  in  100  pts.  acetone  at    0°. 
41.70     "    "     "    "  100    "        "         "  19°. 
(Laaaczynaki,  B  1894,  27.  2287.) 


+5J4H20.    (Yvon,  C.  R.  84.  1161.) 
+10H20.    Melts  in  crystal  H2O 
comp.  at  74°.    fOrdway.) 


de- 


Bismutn" caesium  nitrate,  Bi(N08)3,  2CsN03. 
Ppt.    (Wells,  Am.  Ch.  J  1901,  26.  277.) 

Bismuth  cobalt  nitrate,  2Bi(N03)3,  3Co(N08)2 

+24H2O. 

100  cc.  sat.  solution  in  HN08+Aq  (sp.  gr. 
1.325)  contain  54.67  g.  hydrated  salt.  (Jantsch 
Z.  anoig.  1912,  76.  321.) 

Bismuth  magnesium  nitrate,  2Bi(NO3)8, 
3Mg(N03)2+24H20. 

Deliquescent.  Effloresces  in  dry  air. 
Decomp.  by  H20.  (Urbain  and  Lacombe, 
C.  R  1903,  137.  569.) 

100  cc.  sat.  solution  in  HNO$+Aq  (sp.  gr. 
1.325)  contain  41.69  g.  hydrated  salt.  (Jantsch 
Z.  anorg.  1912,  76.  321.) 

Bismuth  manganotts  nitrate,  2Bi(N08)3, 
3Mn(NO8)2+24H20. 

Deliquescent.  Effloresces  in  dry  air. 
Decomp.  by  H20.  (Urbain  and  Lacombe, 
C.  R.  1903,  137.  569.) 

100  oc.  sat.  solution  in  HN08+Aq  (sp.  gr. 
1.325)  contain  65.77  g.  hydrated  salt.  (Jantsch 
Z.  anorg.  1912,  76.  321.) 


558 


NITRATE,  BISMUTH  NICKEL 


Bismuth  nickel  nitrate,  2Bi(  X03)3,  3Ni(  X03)2 
+24H80. 

Deliquescent.  Effloresces  in  dry  air. 
Decomp.  by  H20.  (Urbam  and  Lacombe, 
C.  R.  1903/37.  569  ) 

100  cc  sat.  solution  in  HNO3-f  Aq  (sp.  gr. 
1.325)  contain  46.20  g.  hydrated  salt  at  10°. 
(Jantsch.) 

Bismuth  zinc  nitrate,  2Bi(N03)3,  3Zn(N03)2  + 
24H20. 

Deliquescent.  Decomp.  by  H2O.  (Ur- 
bain  and  Lacombe,  C.  R.  1903, 137.  569.) 

100  cc.  sat.  solution  in  HN03+Aq  (sp.  gr. 
1.325)  contain  57.51  g.  hydrated  salt  at  lb°. 
(Jantsch.) 

Cadmium  nitrate,  basic,  Cd(OH)NO3-hH2O. 

Decomp.  by  H2O,  or  ordinary  alcohol. 
(Klinger,  B.  16.  997.) 

12CdO,  N2O5+11H2O.  SI.  sol.  in  H2O, 
more  sol.  in  H2O  than  basic  sulphate.  (Haber- 
mann,  5.  432.) 

5  CdO,  2N206-fSH20  Decomp.  by  cold 
H2O.  (Rousseau  and  Tite,  C.  R.  114.  1184.) 

Cadmium  nitrate,  Cd(X03)2. 
Deliquescent,  and  very  sol.  in  H20. 
See  +4,  and  9H20. 

Sp.  gr.  of  aqueous  solution  containing: 
5        10        15        20        25%Cd(N03)2, 
1.0528  1.0978  1.1516  1.2134  1.2842 

30        35        40        45        50%Cd(N03)2. 
1.3566  1.4372  1.5372 1.6474  1.7608 
(Franz,  J.  pr.  (2)  5.  274.) 

Sp.  gr.  of  Cd(NO3)2+Aq  at  18°. 
%Cd(N03)2       1  5  10          15 

Sp.gr.  1.0069    1.0415    1.0869     1.136 

%Cd(N03)2       20         25        30  35 

Sp.gr.  1.1903    1.25    1.3125     1.3802 

%Cd(N08)2       40          45  48 

Sp.gr.  1.459      1.543      1.597S 

(Grotrian,  W.  Ann.  1883, 18. 193.) 

Sp.  gr.  of  Cd(NOs)2+Aq  at  room  temp, 
containing: 

7,81        15.71       22.36%  Cd(N03)2. 
1.0744       1.1593      1.2411 
(Wagner,  W.  Ann.  1883,  18.  265.) 

Sp.  gr.  of  Cd(NOs)2+Aq. 


Cd(jfos)* 

t° 

Sp.  gr.  at  t° 

Sp.  gr  at  18° 

0.0492 

0*100 
0.249 

0  464 
0.952 

17.57 
21  14 
18.00 
17.34 
20.22 
18.00 
18.00 

0.99912 
0.99839 

1.0008 
1.0002 

0.99904  • 

0.99945 
1.0007 

1.0025 
1.0065 

rWershofen,  Z.  phys.  Ch.  1890,  5.  493.) 

Sp.  gr.  of  Cd(NO3)2H-Aq  at  25°. 


Concentration  of 
CclCNOj)j+Ui 

Sp  gr 

1-normal 

Vr-      " 
Vr-      " 
Vie-     " 

1.0954 
1  0479 
1.0249 
1.0119 

(Wagner,  Z  phys.  Ch.  1890,  5.  36.) 

Sp.  gr.  of  Cd(N03)2+Aq  at  18°/4°. 
%Cd(N03)2       54.027        43.716        30.879 
Sp.gr.  1.711          1.515          1.321 

%Cd(NO3)2       21.353        14.899          8.683 

Sp.gr.'  1.204          1134          1.074 

(de  Muynck,  W.  Ann.  1894,  53.  561.) 

Cd(NO3)2+Aq  containing  7.89%  Cd(NO3)2 
has  sp.  gr.  20°/20°  =  1.0673. 

Cd(NO3)2  -f  Aq  containing  12.14% 
Cd(NOj)s  has  sp.  gr.  20°/20°- 1.1070. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  282.) 

Sat.  Cd(N03)2-hAq  boils  at  132°. 

Almost  entirely  insol.  in  cone.  HN034-Aq. 
fWurtz.) 

Moderately  sol.  in  liquid  NH3.  (Franklin, 
ADQ.  Ch.  J.  1898,  20.  827 ) 

Sol  in  alcohol. 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

Sol.  in  acetone  and  in  methylal.  (Eid- 
mann.  C.  C.  1899,  II.  1014.) 

+4H20.  M.-pt.  of  Cd(N03)2+4H2O- 
59.5°.  (Ordway ;  Tilden,  Chem.  Soc  46. 409.) 

Solubility  in  H2O. 

Solubility  in  H2O  at  t°. 


t° 

%  Cd(N08)2  in 
the  solution 

Mols  H20  to 
1  mol.  Cd(NOs)2 

0 

18 
30 
40 
59.5  mpt. 

52.31 
55  90 
58.40 
61  42 
76  54 

11  96 
10.34 
9  34 
8  24 
4  00 

(Funk,  B.  1899,  32.  105.) 

Sat.  solution  of  Cd(N03)2-f  4H20  in  H20 
at  0°  contains  52.3%  Cd(N03)2;  at  18°, 
55.9%  Cd(N03)2.  (Mylius,  Z.  anorg.  1912, 
74.  411.) 

Sol.  in  liquid  NH».  (Johnson  and  Wils- 
more.  Elektroch.  Z.  1908, 14.  227.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
43.314.) 

+9H2O.    Solubility  in  H20. 

Sat.  solution  contains  at: 
—13°  —1°  +1° 
37.37  47.33  52.73%  Cd(NO3)2. 
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Cryohydrate  is  formed  at  — 16°.  (Funk. 
Z.  anorg.  1899,  20.  416  ) 

The  composition  of  the  hydrates  formed  by 
Cd(N03)2  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt.  produced  by  Cd(NO3)2  and  of  the  con- 
ductivity and  sp.  gr.  of  Cd(N03)2+Aq. 
(Jones,  Am.  Ch.  J.  1905,  34.  308.) 

Cadmium  uranyl  nitrate,  Cd(N08)2, 

(U02)(N08)2+30H20. 
Sol  in  H20  and  acids.    Insol.  in  alcohol 
and  alkalies-f  Aq.    (Lancien,  C.  C.  1912,  1. 
208.) 

Cadmium  nitrate  ammonia,  Cd(N08)o,  6NH8 

+H20. 
(Andr<§,  C.  R.  104.  987.) 

Cadmium  nitrate  cupric  oxide,   Cd(N08)2, 

CuO4-5H20. 
Ppt.    (Mailhe,  C.  R.  1902, 134.  235.) 

Cadium  nitrate  cupric  oxide,  Cd(N03)2, 
3CuO+5H20. 
(Mailhe,  A.  ch.  1902,  (7)  27.  383.) 

Cadmium  nitrate  hydrazine,  Cd(N03)2, 

3N2H4. 

Decomp.  by  hot  H20t  Sol.  in  warm 
NH4OH.  (Franzen,  Z.  anorg.  1908,  60.  282.) 

Caesium  nitrate,  CsN03. 

100  pts.  H20  dissolve  10.58  pts.  CsN08  at 
3.2°.  SI.  sol.  in  absolute  alcohol.  (Bunsen.) 

Solubility  of  CsNO3  in  H20  at  t°. 


t° 

G  CsNOs 
per  100  g 

t° 

G   CsNOs 
per  100  g. 

Solu- 
tion 

Water 

Solu- 
tion 

Water 

0 
10 
20 
30 
40 
50 

8.54 
12.97 
18.7 
25.3 
32  1 
39.2 

9.33 

14.9 
23.0 
33  9 

47.2 
64.4 

60 
70 
80 
90 
100 
106.2 

45  6 
51.7 
57.3 
62  0 
66.3 
68  8 

83.8 
107.0 
134.0 
163.0 
197.0 
220.3 

(Berkeley,  Trans.  Roy.  Soc.  1904,  203. 
A,  213.) 

100  g.  H20  dissolve  26.945  g.  CsN03  at 
25°.  (Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 
1148.) 

Sp.  gr.  20°/4°  of  a  normal  solution  of  CsN08 
=1.140905:  of  a  0.5  normal  solution  - 
1.07001.  (Haigh.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  IL 
1014:  Naumann,  B.  1904,  37.  4328.) 

Solubility  in  glycol=8%  at  ord.  temp, 
(de  Coninck,  Belg.  Acad.  BuU.  1905,  359.) 


Caesium  hydrogen  nitrate. 

CsNX)3,  HN03  Sol.  in  H20  (Wells,  Am. 
Ch.  J.  1901,  26.  273.) 

CsISTOs,  2HNO3.    (W.) 

Caesium  cerium  nitrate,  Cs2Ce(NO3)6. 

Sol.  rnH20;  very  d.  sol.  mHNOs.  (Meyer, 
Z.  anorg.  1901,  27.  371.) 

Sol.  m  HN03.    (Meyer,  B.  1900,  33.  2137.) 

Caesium  ferric  nitrate,  CsN03,  Fe(N08)3-f 

7H2O. 

Deliquescent.  (Wells,  Am.  Ch.  J.  1901, 
26.  276.) 

Caesium  silver  nitrate,  CsN03,  AgN03. 

Sol.  in  H20.  (Russell  and  Maskelyne,  Roy. 
Soc.  Proc.  26.  357.) 

Caesium  thorium  nitrate,  Cs2Th(NO3)6. 

Decomp.  by  H20;  si.  sol.  in  HN03.  (Meyer, 
Z.  anorg.  1901,  27.  384.) 

Caesium  uranyl  nitrate,  Cs(U02)(NO3)3. 

Decomp.  by  H20.  Sol.  in  cone.  HNOS, 
(Meyer,  B.  1903,  36.  4057.) 

Decomp.  by  H20  at  low  temp.,  so  that  the 
solid  phase  in  contact  with  the  solution  con- 
sists of  the  double  salt  and  CsNO3.  At  16.1° 
100  pts.  by  wt.  of  the  solution  in  H2O  con- 
tain 31.39  pts.  U02  and  6.59  pts.  Cs.  (Rim- 
bach,  B.  1904,  37.  477.) 

Calcium  nitrate,  basic,  Ca(N03)2,  Ca02H2-h 


Decomp.  by  H20.  (Werner,  A.  eh.  (6)  27. 
570.) 

+H20,  As  above.  (Rousseau  and  Tite, 
C.  R.  114.  1184.) 

Calcium  nitrate,  Ca(N03)2. 

Deliquescent.  Very  sol.  in  H2O  with  evolu- 
tion of  much  heat. 

100  pts.  H20  at  0°  dissolve  84.2  pts. 
Ca(NO3)2.  (Poggiale.) 

100  pts.  H2C>  at  0°  dissolve  93.1  pts. 
Ca(NO3)2.  (Mulder.) 

Sol  in  0.25  pt  cold  HaO  with  reduction  of  temp. 
Sol.  in  all  proportions  in  boiling  HaO.  (Berzehus  ) 

Sol  in  2  pts.  cold,  and  06667  pt.  boiling  H»O 
(Fourcroy.)  » 

Sat  Ca(NO»)2+Aq  at  12.5°  contains  33.8%.  (Has- 
senfratz,  A.  ch.  28.  29.) 

Solubility  in  H20. 
100  g.  of  the  solution  contain  at: 
55°         80°         90°         100° 
78.16      78.20      78.37      78.43  g.  Ca(N08)2, 

125°     147.5°      151°  (bpt.  of  sat.  solution  at 

760  mm.) 
78.57      78.80    79.00  g.  Ca(N08)2. 

The  anhydrous  salt  is  the  stable  solid  phase 
above  51.3°.  (Bassett  and  Taylor,  Chem. 
Soe.  1912,  101.  580.) 
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1(K)  K.  MU.  Cji-XO,,;j-r  Vq  mntam  773  g 
CVXO  )»  at  2tV      <Ta\lor  and  Honders-m, 
J.  Am"  Chew  Soc.  m&  37.  1602  ; 
>SV<  <*/*«>  -f2,  o,  and  4H.O. 
Sp.  jj^r.  (if  Ca'XOja-f-Aq  at  room  temp 
containing: 

17  53        o<UO        40,13'  c  Caf  XOjs 
1  1714       1 27^9       1  3H37 
:  \Vagni-r,  W  Ann  1S83,  18.  270  ) 
Sp.  gr.  of  Ca  XOQ.+Aq  at  17.5°. 


1 
o 
10 
15 
20 
25 
30 


1.009 
1  015 
1  086 
1  129 
1  174 
1  222 
1  272 


Sp  pr 


35 
40 
45 
50 
55 
GO 


!| 


1  328 
1  385 
1  447 
1  515 
1  588 
1  666 


(Franz,  J.  pr.  (2)  6.274.) 
Sp.  gr.  of  Ca'.XO  Ja+Aq  at  17.5°. 


\"t 

*,«, 

cl 

tip  KT 

10 
20 
30 

1  076 
1.163 
1  2C1     i 

40 
50 
60 

1  368 
1  483 
1  605 

(  Gerlach,  Z.  anal.  27.  283.) 
Sp.  gr  of  CarXOJs-f  Aq  at  18° 


{  * 

Sp*r 

(- 

*pgr 

6.25 
12  5 
25  0 

1  0487 
1.1016 
1  2198 

37  5 
50  0 

1  3546 
1  5102 

(Kohlrausch,  W.  Ann.  1879,  1.) 

Sp.  gr.  of  Ca{XOs)a+Aq  at  24.65°.  a=no. 
of  g.XH  niol.  wt.  dissolved  in  1000  g. 
H20;  b=sp.  gr,  if  a  is  Ca(N08)_t  4H20, 
H  mol  wt.=118;  c  =  sp.  gr.  if  a  is 
CaflXTQ.).,  te  mol  vt.  =82. 


a 

b 

c 

a 

b 

c 

1 

2 
*3 
4 
5 

1  056 
1.104 
1.145 
1  181 
1.213 

1.059 
1  112 
1.160 
1.205 
1  246 

6 

7 
8 
9 
10 

1  243 
1  270 
1.294 
1.316 
1.336 

1.286 
1  323 

(Favre  and  Valson,  C.  R.  79.  968.) 
Sp.  gr.  of  Ca(NOa).+  Aq  at  25°. 


Concentration  of 
CafNOsh+Aq. 

Sp  gr 

1-Bormal 

V*       " 

V<       " 
Vt      " 

1.0596 
1  0300 
1.0151 
1.0076 

(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 


Cu(NO.)  .-f  Aq  containing  7.15%  Ca(N08)3 
has  sp.  gr.  20°/20°  =  1  0554. 

CalNOjJa-f  Aq  containing  7.91  So  Ca(NO3)2 
has  sp.  gr.  20°/20°  =  10613. 

( Le  Blanc  and  Rohland,  Z  phys.  Ch.  1896, 
19.284.) 

Sp.  gr  of  Ca(N"03)2-hAq  at  20°  containing 
M  g.  mols  of  salt  per  liter. 
M  0.0125      0.025        0.05        0.125 

Sp.  gr.      1.001846  1  003166  1  00604  1.01523 

M  0,25         05  075 

Sp.gr.      1.03074    1.06011     1.0S874 

M  1.00          1.50 

Sp.  gr.      1.11751     1.17375 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  704.) 

Saturated  Ca(N03)2-hAq  containing  351.2 
pts.  Ca(NO3)2  to  100  pts.  H20  boils  at  151° 
(Legrand);  152°  (JKremers). 

Forms  a  crust  at  141°,  and  contains  333.5 
pts.  Ca(N03)2  to  100  pts.  H20;  highest  temp, 
observed,  151°.  (Gerlach,  Z.  anal  26.  427.) 

B.-pt  of  Ca(N03) 2 +Aq  containing  pts. 
Ca(NO,)2  to  100  pts.  H20.  G  =  accord- 
ing  to  Gerlach  (Z.  anal.  26.  447);  L  = 
according  to  Legrand  (A.  ch.  (2)  59.  436). 


B-pt 


101° 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 


G 


10 

20 

30 

40 

50 

60 

70 

80 

89 

98 

106  5 
114  5 
122.5 
130 
137.5 
144 
150  5 
157 
163  5 
170 
176 
182  5 
189 
195  5 
202 
208  5 


15 
25.3 

34.4 

42  6 

50  4 

57  8 

64  9 

71  8 

78  6 

85  3 

91  9 

98  4 

104  8 

111  2 

117  5 

123.8 

130 

136.1 

142  1 

148.1 

160  '.1 

172*2 
184*5 


B-pt 


127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142. 

143 

144 

145 

146 

147 

148 

149 

150 

151 

151.97 


215  5 

222  5 

230 

237.5 

245 

253 

261  5 

270 

278  5 

287 

296 

305 

314  5 

324 

333  5 

343  5 

354 

364.5 

375 

386 

397  5 

409 

420  5 

432  5 

444.5 

455.68 


197.0 
209!  5 
222*2 
235*1 
248*1 
261*3 
274*7 
288*4 
302*6 
317.' 4 
333.2 

351  *  2 
362.2 


Sat.  Ca(NO3)2+Aq  boils  at  132°.  (Ord- 
way,  Sill.  Am.  J.  (2)  27. 14.) 

Cone.  HNOS  precipitates  Ca(N08)2  from 
its  aqueous  solution.  (Mitscherlich,  Pogg. 
18.  159.) 

Very  sol.  in  cone.  HNOS.  (Rawson.  J. 
Soc.  Chem.  Ind.  1897, 16. 113.) 
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Solubility  in  HN03-f-Aq  at  25°. 

Solubility  of  Ca(N03)24-CaS2O8  at  t°. 

100  g  of  the  solution  contain 

Sohd  phase 

t° 

<? 
Ca(N03)2 

Cask>3 

Solid  phase 

G    Ca(N03)2 

G  HNOs 

57.98 
54  82 
52  96 
51  58 
47.82 
45  59 
40  70 
38.17 
34  46 
32  84 
32  50 
33  44 
29  05 
27  79 
31  09 
26  07 
17  41 
12  25 
9  34 
8  52 
5  06 
2.53 
1  05 
0  54 
0  36 
0  01  (about) 
0.00 

0  00 
3  33 
5  87 
7  21 
11.27 
13  71 
19.65 
22.80 
28  81 
32  63 
33  52 
35.63 
41  66 
45.70 
40  56 
45  70 
55.48 
62  05 
65.69 
67.20 
71  12 
74.77 
78  56 
80  83 
85.83 
90  90 
96.86 

•  Ca(NO3)2+4H2O 

1  Ca(N03)24-3H2O 
Ca(N03)2+2H2O 

Ca(N03)2 

9 

46  02 
45.68 
27.92 
10.49 

5  46 
6.81 
10.46 
22  81 
29.33 

Ca(N08)2,  4H20 
"    CaS2O,.6H2O 

CaS203,  6H20 
(i 

tt 

25 

54,03 
50.25 
45  92 
42.93 
32  01 
19.51 
8.15 

4.27 
9.10 
13. 
13.83 

17.09 
23  78 
29.85 

Ca(NO8)2,  4H20 
u 

"+CaS2Os,  6H20 

CaS2O8.  6H2O 

a 

te 
tt 

(Kremann  and  Rothmund,  Z.  anorg.  1914, 
86.  373.) 

Very  easily  sol.  in  liquid  ]STH3.    (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 
Sol.  in  0.8  pt.  alcohol  (Macquer);  1  pt. 
boiling  alcohol.    (Bergmann.) 
Dry  Ca(NOs)2  is  sol.  in  7  pts.  alcohol  at 
15°  and  1  pt.  boiling  alcohol.    (Bergmann.) 

Sp.  gr.  of  Ca(N08)2-halcohol. 

These  results  show  that  the  hydrates  of 
Ca(NOs)2  which  are  stable  at  25°  in  contact 
with     HNOs+Ag     are     Ca(N03)2-f4H20, 
-J-3H2O  and  +2H2O. 
(Bassett  and  Taylor,  Chem.  Soc.  1912,  101. 
582.) 

%  Ca(NOs)2                       Sp.  gr.  20°/20° 

0                                  0.7949 
4.96                                 0.8278 
6.47                                0.8383 

Sol.  in  glacial  HC2H802.    (Persoz.) 

Sol.  in  sat.  lOSTOs-f-Aq  with  elevation  of 

temp,   and  pptn.   of  a  portion  of  KN"0S. 

(Pourcroy  and  Vauquelin,  A.  ch.  11.  135.) 


(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  284.) 


Solubility  of  Ca(N08)2+NaNO»  at  t°. 


t° 

% 

Ca(NOi)2 

% 
NaNOs 

Solid  phase 

9 

47.51 
46.08 
26.67 
11.76 

9.51 
12  56 
23.32 
34.26 

Ca(N"08)2,  4H2O 
«  +NaN08 

NaN08 
<t 

25 

54.58 
53.22 
52.73 
52.40 
37.31 
26.91 
14.61 

7.25 
10.70 
12.08 
11.58 
19.48 
24.98 
36.12 

Ca(NO,)2,  4H20 

«  +NaNO* 
NaNOs 

u 
tt 
tt 

Solubility  in  ethyl  alcohol  -f-Aq  at  25°. 


%  CaH^OH  in 
the  solvent 

%  CaHfiOH  in 
the  solution 

%  Ca(NO*)iia 
the  solution 

*0 

0 

82.5 

*25.1 

5.8 

77.0 

*50.1 

15.2 

69.52 

*60.1 

20.4 

66.08 

*63.9 

22.4 

64.94 

70.4 

26.5 

62.3 

72.0 

27.39 

61.96 

73.4 

28.5 

61.15 

75.3 

29.9 

60.3 

*84.9 

35.9 

57.7 

*99.1 

48.1 

51.4 

(Kremann  and  Rothmund,  2.  anorg.  1914, 
86.  373.) 


*  Metastable  solutions. 
(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913, 82, 43.) 
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Solubility  of  Ca(N03)2,  2C2H0OH  in  C2H3OH 

Solubility  in  H20  at  t°. 

+Aq  at  2o°. 

100  g.  of  the  solution  contain  g.  Ca(N03)2 

<7  CJfsOH  m 

'7  CaHiOH  m    |    <l  Ca(NO3)jm 
the  solution            tin.1  nolutiun. 

att°. 

G  Ca(NO8)a 

ar\    o                             QQ    f\ 

t 

98  1 
94.1 

OU   £                            OO    O 

54.6                 41  9 

—26  7 

43.37 

85.8 

42  5                 50  97 

—10  0 

47  31 

80.5 

35  S                 55  3 

0  0 

50  50 

75.3 

29.9                 60  28 

+5  0 

51  97 

10  0 

53  55 

(D'Ans  and  Siegler,  Z.  c.) 

JLv    \J 

15.0 

54  94 

See  also  under  -f-4H2(X 

20.0 

56  39 

25  0 

57  98 

30  0 

60  41 

Solubility  in  organic  solvents. 

35  0 
4.0  n 

62  88 
66  21 

"<  Ca(XOi)2mthe 

ttu  u 

42  4 

68  68 

Solvent 

solution  at  23° 

42  5 

68  74 

Methyl  alcohol                     65  5 

42  7 

mpt.  of  Ca(N08)2+4H20 
71  70 

Ethyl  alcohol                        52  0 

<±&  4O 

1  JL  *  4  \J 

Propyl  alcohol                      36  5 
Isobutyl  alcohol                    25  0 

(Bassett  and  Taylor,  I.  c  ) 

Amyl  alcohol                        13  3 

Acetone 

58  5 

(D'Ans  and  Siegler,  L  c.) 

Solubility  of  a,  and  p  modifications  in  H20 
at  t°. 

a  modification  is  the  stable  form. 

Sol,    in    1.87    pts.    ether-alcohol    (1  :  1). 

(Fresenius,  Z.  anal.  32.  191.) 
Ether  ppts.  Ca(N03)2  from  its  alcoholic 

t° 

G  Ca(N03)2 
in  100  g  of 

Solid  phase 

solution    Easily  sol  in  boiling  amyl  alcohol. 

solution 

(Browning,  Sill.  Am.  J  143.  53.) 
Sol.  in  acetone.    (Naumann,  B.  1904,  37. 
43280 

0 
22  2 

50.17 
56.88 

o, 

Insol.  in  benzonitrile.    (Naumann,  B.  1914, 
47.  1370.) 
Insol.  in  methylal.    (Eidmann,  C.  C.  1899, 
II.  1014.) 

25.0 
30.0 
30  0 
34.0 

57  90 
60.16 
61.57 
63  66 

a                 " 
a                 " 

ft 
p                 " 
ft 

1  g.  Ca(N08)2  is  sol.  in  1.44  g.  methyl 
acetate  at  18°.    Sp.  gr.  1574°  of  sat  solution 
=  1.313.   (Naumann,  B.  1909,  42.  3795.) 
Sol.  in'  ethyl  acetate,    (Naumann.  B.  1910, 
43.  314.) 
•f2H20.   Solubility  in  H20. 
100  g.  of  the  solution  contain  at: 

35  0 
38.0 
38.0 
39,0 
*39  6 
239.0 
40  0 

62.88 
64.34 
66.65 
67.93 
69  50 
75.34 
66  21 

a               " 

a                ' 

i    • 

ft 

j3                < 

a                 < 

(-•|  O 

*42.7 

69  50 

a                  ' 

77.49 

78.05  g.  Ca(N08)2. 

242  4 

71.70 

CL                        « 

Solutions  in  stable  equilibrium  with  the 
dihydrate  can  only  exist  between  the  limits 
of  temp.  48.4°  and  51.3°.  (Bassett  and  Tay- 
lor, Chem.  Soc.  1912,  101.  580.) 

-j-3H20.   Solubility  in  H20. 

100  g.  of  the  solution  contain  at: 

40°        45°        50°        51° 
70.37     71.45     73.79     74.73  g.  Ca(NO*)2. 

Mpt.  of  Ca(N08)2+3H20=51.1°. 
(Bassett  and  Taylor,  I  c.) 


1  mpt.  of  hydrate. 

2  reflex  pt. 

(Taylor  and  Henderson,  J.  Am.  Chem.  Soc. 
1915,  37.  1692. 


Sp.  gr.  of  solution  sat.  at  18°  ==1.548,  con- 
taming  54.8%  Ca(NO*)2.  (Mylius,  B.  1897, 
30. 1718.) 


+4H20.  Ca(NO*)2-f-4H2O  melts  in  its 
crystal  H2O  at  44°.  (Tilden,  Chem.  Soc.  46. 
409.) 
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Solubility  in  ethyl  alcohol  +Aq  at  25°. 

Ceric  magnesium  nitrate,  CeMg(X03)8. 

%  CoHsOH  m 
the  solvent 

co  CsHaOHm 
the  solution 

c/r  Ca(NOa)  2  m 
the  solution 

-j-SHsO. 
Decomp.  by  H20;  sol.  in  HN"Oa+Aq  with- 

out decomp.     (Meyer,  Z.  anorg.  1901,  27. 

0 

0 

57  5 

373.) 

18  3 

3  5 

56  1 

39  2 

8  1 

55  2 

Cerous  manganous  nitrate,   2Ce(N03)3. 

59  2 

14  1 

52  9 

3Mn(NOs)2+24H20. 

80  4 
90  4 

22.3 

29  4 

50  2 

49  0 

Sol.  in  H20.    (Lange,  J.  pr.  82.  129.) 
1  1.  sat    solution  in  HNO3+Aq  (sp.  gr. 

99.4 

31.1 

49  7 

1.325)  contains  193.1  g.  hydrous  salt  at  16°. 

99.4 

31.2 

52.0 

(Jantsch.) 

99.4 

29.5 

56  2 

60.1 

28.3 

58  9 

Ceric    manganous    nitrate,    CeMn(NO3)6-h 

60.1 

27.8 

60  0 

8H2O. 

60.1 
60.1 

27.3 
26  5 

60  7 
62  3 

Decomp.  by  H20  and  dil.  HX03;  sol.  in 
cone.  EN03  without  depomp.     (Meyer,  Z. 

(D'Aus  and  Siegler,  Z.  phys.  Ch.  1913,  82.  42.) 

anorg.  1901,  27.  377.) 

Calcium  nitrate  hydrazine,  Ca(NO3)2,  2N2H4 
-J-H2O. 

Ppt.    (Franzen,  Z.  anorg.  1908,  60.  288.) 

Calcium  nitrate  tungstosilicate,  Ca2Wi2SiO4o, 
Ca(N03)2. 

-f  13H20  and  -j-15H20.  Decomp.  by  H20. 
(Wyrouboff,  Chem.  Soc.  1897,  72.  (2)  176.) 

Cerous  nitrate,  Ce(N03)3+6H20. 
Not  very  deliquescent.  ( Jolin.) 
Very  sol.  in  H20;  sol.  in  2  pts.  alcohol. 

(Vauquelin.) 
Sol.  in  acetone.    (Eidmann,  C.  C.  1899.  II. 

1014;  Naumann,  B.  1904,  37.  4328.) 

Ceric  nitrate,  Ce(N03)4. 

Deliquescent.  Decomp.  by  hot  H20. 
(Berzettus.) 

Sol.  in  alcohol.    (Dumas.) 

Basic  compounds  containing  12  mols.  or 
less  Ce02  to  1  mol.  N20fi  may  be  obtained, 
which  are  sol.  in  H20.  (Ordway.) 

Cerous  cobaltous  nitrate,  206(3^08)8, 
3Co(N08)2+24H20. 

Deliquescent.  Easily  forms  supersaturated 
solutions.  (Lange,  J.  pr.  82.  129.) 

1  1.  sat.  solution  in  HNOj+Aq  (sp.  gr. 
1.325)  contains  103.3  g.  hydrous  salt  at 
16°.  (Jantsch,  Z.  anorg.  1912,  76.  321.) 

Ceric  cobaltous  nitrate,  CeCo(N08)6+8n2O. 
Decomp.  by  HaO  when  heated;  sol.  in  cold 
H20;  si.  sol.  in  HN08.    (Meyer,  Z.  anorg. 
1901,  27.  376.) 

Cerous  magnesium  nitrate,   2Ce(NO&)3. 
3Mg(N03)2+24H20. 

Slightly  deliquescent.  Easily  sol.  in  H20 
or  alcohol, 'and  easily  forms  supersaturated 
solutions.  (Holzmann,  J.pr.  76.  330.) 

1  1.  sat.  solution  in  HN03-f-Aq  (sp.  gr. 
1.325)  contains  63.8  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76,  321.)  i 


Cerous  nickel  nitrate,  2Ce(N03)3,  3Xi(N03)2 
+24H20. 

Easily  sol.  in  H20.  (Holzmann,  J.  pr.  75. 
321.) 

1  1.  sat.  solution  in  HNO34-Aq  (sp.  gr. 
1.325)  contains  80.3  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Ceric  nickel  nitrate,  CeNi(N03)6+8H2O. 

Decomp.  by  H20  when  heated;  sol.  in  H2O 
in  the  cold;  si.  sol.  in  HN"03.  (Meyer,  Z. 
anorg.  1901,  27.  375.) 

Cerous  potassium  nitrate,  Ce(N"O3)3,  2KNO3 

+2H20. 
Sol.  in  H20.    (Lange,  J.  pr.  82.  136.) 

Ceric  potassium  nitrate,  CeK2(N03)6. 

Sol.  in  H2O  with  decomp.  (Meyer,  Z. 
anorg.  1901,  27.  370.) 

-HJ/tjHjzO.  Efflorescent.  (Holzmann,  J. 
pr.  75.  324.) 

Ceric  rubidium  nitrate,  CeRu2(N03)b. 
Very  sol.  in  H20;  si.  sol.  in  H3ST03.   (Meyer.) 

Ceric  sodium  nitrate. 

Deliquescent.  Decomp.  by  recrystalliza- 
tion.  (Holzmann.) 

Cerous    thaUous    nitrate,    [Ce(N03)6]Tl2+ 

4H20. 

Very  hydroscopic.  Decomp.  by  HjO. 
(Jantsch,  Z.  anorg.  1911,  69.  229.) 

Cerous  zinc  nitrate,  2Ce(N03)3,  3Zn(NOs)24- 
24H2O. 

Sol.  in  HaO.  Easily  forms  supersat.  solu- 
tions. (Lange,  J.  pr.  82. 129.) 

1  1.  sat.  solution  in  ENO,+Aq  (sp.  gr. 
1.325)  contains  124.1  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 

Ceric  zinc  nitrate,  ZnCe(N03)«+8H4O. 

Decomp.  by  H2O;  sol.  in  HNOa+Aq. 
(Meyer,  Z.  anorg.  1901,  27.  374.) 
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Ceroceric   zinc   nitrate    ("),    CejO4,    2ZnO, 
Easily  sol.  m  H-O.    (Holzraann,  J.  pr.  75. 

321.; 

Chromic  nitrate,  basic,  Cr20(wN03)4. 
Sol.  in  H2O.    i  Lowel ) 
-hl2Ho().    Sol.inHaO.    (Ordway.) 

Chromic  nitrate,  Cr(XOj)a+9H8O. 

Very  sol.  in  H20  and  alcohol.    ( Lowel ) 

Melts  m  its  crystal  H20  at  36.5°.  Sat. 
(MXOa)a+Aq  boils  at  12o.6°.  (Ordway.) 

Sp.  gr.  of  CrCXO«)s+Aq. 

M=  concentration  of  solution  in  gram, 
mols. 

AV=wt.  of  25  cc.  pf  solution. 
M    0.0934    0.1868    0.3736    0.5604    0.9340 
W  25.4300  25.8828  26.7302  27.5524  29.3072 

M    1.1208    13076    1.4944     1.8680 
TT  30.0668  30  8464  31.6327  33.3379 
( Jones  and  Getman,  Z.  phys.  Ch.  1904,  49. 
426.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

Chromic  nitrate  chloride,  CrCl2(N08). 

Sol.  in  H20  and  alcohol.  (Schiff,  A.  124. 
177.) 

Cr(N08)2Cl.    (Schiff.) 

Chromic  nitrate  sulphate,  Cr2(S04)(N08)4. 

Hygroscopic.    Completely  sol.  in  H2O. 

Cr2(S04)2(N08)2.  SoLinHsO.  (Schiff,  A. 
124.  174.) 

Cobaltous  nitrate,  basic,  6CoO,  N208+5H20. 

Ppt.  Gradually  sol.  in  H20  with  deposition 
of  CoO.  (Winkelblech,  A.  13.  155.) 

Sol.  in  cold  HC1,  and  HN08+Aq.  De- 
comp.  by  hot  KOH-f  Aq. 

4CoO,  N205-J-6H20.  Ppt.  (Habermann, 
M.  5.  432.) 

Cobaltous  nitrate,  Co(N08)2. 

Deliquescent  in  moist  air.  Very  sol.  in 
H2O. 

See  -f-3,  6,  and  9EjO. 

S]>.  gr.  of  aqueous  solution  at  17.5°  con- 
taining: 

5  10  15  20%Co(NOa)2, 

1.0462     1.0906     1.1378     1.1936 

25  30  35  40%  Co(JST08)2. 

1.2538     1.3190     1.3896     1.4662 

Sp.  gr.  of  sat.  solution =1.5382. 
(Franz,  J.  pr.  (2)  6. 274.) 

Sp.^gr.  of  Co(NO8)j+Aq  at  room  temp, 
containing: 

8.28        15.96      24.528%  Co(NO8)2. 
1.0732     1.X436     1.2288 
(Wagner,  W.  Ann.  1883, 18. 268.) 


Sp.  gr.  of  Co(NO3)2-f-Aq  at  25° 


Conrentration  oi 
ColNOi)j+Aq 

Sp  gr 

1-normal 
Vr-      " 

Vr-      " 

»A-    " 

1.0728 
1  0369 
1  0184 
1.0094 

(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 

Sp.  gr.  at  20°  of  Co(NOs)2-r-Aq  containing 
M  g  mols.  Co(N08)2  per  liter. 
M        0.01          0.025        0.05          0.075 
Sp.  gr.  1.001496  1.003863  1.007579  1.011289 

M        0.10         0.25         0.5  0.75 

Sp.  gr.  1.015084  1.03737    1.07415    1.11204 

M         1.0  1.5  2.0 

Sp.  gr.  1.14612    1.21720    1.28576 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  715.) 

Sol.  in  liquid  NH3.  (Guntz,  Bull.  Soc. 
1909  (4)  5.  1009.) 

100  g.  sat.  solution  in  glycol  contains  80  g. 
Co(N03)2.  (de  Coninck,  C.  C.  1905,  II.  883.) 

Sol.  in  ethyl  acetate.  (Naumann.  B.  1904, 
37.  3601.) 

~f-3H2O.    Solubility  in  H20. 

Sat.  solution  contains  at: 
55°      62°      70°      84°      91Q  mpt. 
61.74  62.88  64.89  68.84  77.21%  Co(3ST08)2. 

(Funk,  Z.  anorg.  1899,  20.  408.) 

-f-6H2O.    Melts  in  its  crystal  H20  at  56° 
(Ordway);  38°  (Tilden). 
Solubility  in  H20.  t 
Sat.  solution  contains  at: 
—21°    —10°     —4°      0° 
41.55    43.69    44.85    45.66%  Co (N08)2, 

+18°     41°       56°  mpt. 

49.73    55.96    62.88%  Co  (NO ,),. 

(Funk,  Z.  anorg.  1899,  20.  408.) 

$f  oderately  sol.  in  liquid  NH8.  (Franklin. 
Am.  Ch.  J.  1898,  20.  82?.) 

Easily  sol.  in  alcohol.  Sol.  in  1  pt.  strong 
alcohol  at  12.5°.  (Wenzel.) 

Easily  sol  in  acetone.  (Krug  and  M'Elroy, 
J.  Anal.  Ch.  6.  184.) 

Sol.  in  methyl  acetate.  (Naumann.  B. 
1909;  42.  3790.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann,B.  1910,  43.  314.) 

+9H2O.   Solubility  in  H20. 

Sat.  solution  contains  at: 

—26°      —23.5°      —20.5° 

39.45          40.40         42.77%  Co(NO8)2. 

Cryohydrate  is  formed  at  — 29°.  (Funk, 
Z.  anorg.  1899,  20.  409.) 
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Cobaltous    didymium    nitrate,    3Co(NO3)2, 

2Di(N03)3+48H20. 

Very  deliquescent.  (Frerichs  and  Smith. 
A.  191.  331 ) 

Cobaltous   gadolinium    nitrate,    3Co(NO3)2, 

2Gd(N08)8+24H20. 

1  1.  sat.  solution  in  HN08  (sp.  gr.  1.325) 
contains  4514  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Cobaltous    lanthanum   nitrate,    3Co(NO8)2, 

2La(N03)84-24H20. 

1  1.  sat.  solution  in  HN08+Aq  (sp.  gr. 
1.325)  contains  109.2  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Cobaltous  neodymium  nitrate,  3Co(N08)2, 
2Na(N08)3+24H20. 

1  1.  sat.  solution  in  EN08-f-Aq  (sp.  gr. 
1.325)  contains  151.6  hydrous  salt  at  16°. 
(Jantsch.) 

Cobaltous  praseodymium  nitrate,  3Co(NO8)2, 
2Pr(N08)8+24H20. 


upric  nitrate,  Cu(N03)2 
Deliquescent.    Very  easily  sol   in  H20  or 
'cohol;  also  in  moderately  cone.  HX034-Aq, 
ut  is  precipitated  from  cone,  aqueous  solu- 
on  by  HNOs-f-Aq  of  1.522  sp.  gr.    (Mit- 
cherlich,  Pogg.  18.  159.) 
Sat.  Cu(N03)2+Aq  contains  at: 
—10°        —3°        4-3° 
38.8          41.6        44.5%  Cu(N03)2, 

8°  20°         32° 

48.5          54.1        61.2%  Cu(N03)2. 

(fitard,  A.  ch.  1894,  (7)  2.  528.) 
See  4-3,  6,  and  9H2O. 

Sp.  gr.  of  Cu(N03)24-Aq  at  17.5°  contain- 
ng: 

5  10  15%  anhydrous  salt, 

.0452       1.0942       1.1442 

20  25  30%  anhydrous  salt, 

.2036       1.2644       1.3298 

35  40  45%  anhydrous  salt. 

.3974       1.4724       1.5576 

(B.  Franz,  J.  pr.  (2)  6.  274.) 


1  1.  sat.  solution  in  HN034-Aq  (sp.  gr. 
1.325)  contains  12.99  g.  hydrous  salt  at  16°. 

Sp.  gr.  of  Cu(N03)24~Aq  at  15°. 

(Jantsch.) 

%  CuCXOsH 

Sp  gr 

Cobaltous    samarium    nitrate,    3Co(N08)2, 

5  22 

1.046 

Inn  A 

2Sm(N08)8+24H20. 
1  1.  sat.  solution  in  HN034-Aq  (sp.  gr. 
1.325)  contains  34.27  g.  hydrous  salt  at  16°. 
(Jantsch.) 

10.44 
15.67 
20.85 
26.12 
35.00 

.uy-± 

1.146 
1  202 
1  262 
1  377 

8H20. 

Hydroscopic;  sol.  in  HN034-Aq.  (Meyer, 
Z.  anorg.  1901,  27.  387.) 

Cobaltous  nitrate  ammonia,  Co(N08)2,  6NH3 
4-2H20. 

Decomp.  by  H20  with  separation  of  basic 
nitrate.  (Fremy.) 

Sol.  in  NH4OH4-Aq.    (Hess.) 

Cobaltous  nitrate  cupric  oxide,  Co(NOs)2, 

3Cu04-3H20. 
Ppt.    (Mailhe,  C.  R.  1902,  134.  234.) 

Cobaltous  nitrate  hydrazine,  Co(N08)2, 

3N2H4. 

Decomp.  by  hot  H20.  (Franzen,  Z.  anorg, 
1908,  60.  274.) 

Cupric  nitrate,  basic,  2CuO,  N20«. 

(Ditte,  A.  ch.  1879.  (5)  18.  3390 

4CuO,  N205+3H20.  Insol.  in  H20.  Eas- 
ily sol.  in  acids.  (Graham,  A.  29. 13.) 

Insol.  in  H20;  easily  sol.  in  acids.  (Athan 
asesco.  Bull.  Soc.  1895,  (3)  11.  1113.) 

4-3HH20.  InsoL  in  H20,  and  decomp.  b 
heat.  (Casselman,  Z/anal.  4*  24.) 


(Long,  W.  Ann.  1880, 11.  39.) 

Sp.  gr-.  of  Cu(N03)2+Aq  at  room  temp, 
containing  i 

18.99       26.68       46.71%  Cu(N03)2. 
1.1774      1.2637      1.5363 

(Wagner,  W.  Ann.  1883, 18.  272.) 


Concentration  of 
Cu(NO3)*-f-Aq 

Sp  gr. 

1-normal 
Vr-      " 

Vr-      " 
Vr-      " 

1.0755 
1.0372 
1  0185 
1.0092 

(Wagner,  Z,  phys.  Ch.  1890,  5.  38.) 
Sp.  gr-  of  Cu(3ST08)2+Aq  at  12.5°. 
|.^°')!  1-0059    l.oJ20    1&5    1.^6 

g.^N°8)2i.^o  A  A  A 

%Cu(N03)2    40          44          50          56 
Sp.^  1.3320    1.3749    1.4440    1.5205 

(Hassenfratz,  Muspratt,  1893,  4.  2243.) 
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Sp.  gr  at  20°  of  Cu(X03>a+Aq  containing 
M  g.  mols  suit  per  liter. 
M         0.01          0.025        O.Oo          0.075 
Sp.  gr.  1  001504  1  004070  1.007859  1.011715 

M         Oi>5  0.50          0.75          0935 

Sp.  gr.  1.040290    1.07723    1.11409     1.14262 


Sp.  gr.  1  5  2.0 

M         1.22618      1.29202 

(Jones  and  Pearce,  Am.  Ch.  J.  1917,  38.  719.) 

Sat.  CufXOs^+Aq  boils  at  about  173° 
(Griffiths.) 

Insol.  in  fuming  EX03.  (,Ditte,  A.  ch 
1879io)18.  339.J 

Solubility  of  CufNOJ2-fPb(N03)2  m  H20 
at  20°. 


In  1  1.  of  (solution 

Sp.  gr 

CulXO.... 

PblXCMa 

Huhd  phase 

g 

X    mol 

g 

%   mol 

1  03  * 

71  J  3 

0  o73     331*  3 

1  OSf» 

pb(N<J:,»i 

322 

iyj  2 

0  7*2 

237  2 

0  777 

IS21 

22*  J  3 

1  207 

173  1 

0  329 

'  S4.'i 

t»<u  s 

1    dOS 

1JW  4 

0  4(W 

Ii<  »0 

341  S 

i  bin 

117  b 

0  330 

',    431 

31<»  4 

2  7f.7 

70  3 

0  213 

4 

54  h 

(•81  7 

«i  bi'i2 

H  U 

0  133 

« 

(»22 

70S  1 

1  232 

2S  1 

0  OS3 

* 

1  7UO 

94.3  2 

3  02S 

17  2 

0  032 

PbfXO3)a  + 

(Fedotiefl,  Z.  anorg.  1911,  73.  178.) 

Very  sol  in  liquid  NB3    CGuntz,  Bull.  Soc. 

1909,  (.4)  5.  1007.) 

Easily  sol.  in  liquid  KH8.  (Franklin,  Am. 
Ch.  J.  1898,  20.  827.) 

Insol.  m  liquid  HF.  (Franklin.  Z.  anorg. 
1905,  46.  2.) 

Insol.  in  ethyl  acetate.     (Naumann,  B, 

1910,  43.  314.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

+3H2O.  Melts  in  crystal  EoO  at  114.5°. 
(Ordway,  Tilden,  Chem.  Soc.  45.  409.) 

Solubility  in  H2O. 

Sat.  solution  contains  at: 
25°         30°         40°          50° 
60.01      60.44      61.51      62.62%  Cu(N03)2, 

60°         70°         80°        114.5°  Mpt. 
64.17      65.79      67.51       77.59%  Cu(N08)2. 
(Funk,  Z.  anorg,  1899,  20.  413.) 

100  pts.  H3ST03  dissolve  2  pts.  at  13°.  con- 
siderably more  on  heating.  (Ditte,  A,  ch. 
1879,  (5)  18.  339.) 

Sol  in  1  pt.  strong  alcohol  at  12.5°.  (Wen- 
zel.) 

acetate'  ( 


+6H20.    Efflorescent.    Melts  in  crvstal 
H80at38°.    (Ordway.) 


Solubility  in  H20. 

Sat.  solution  contains  at: 
—21°      —10°         0°         +10° 
3952       42.08      45.00      48.79  %  Cu(NOs)2, 

18°         20°       26.4°  mpt. 
53.86      55.58      63.39%  Cu(N03)2. 
(Funk,  Z.  anorg.  1899,  20.  413.) 

Sat.  solution  of  Cu(N08)2+6H20  m  H20 
at  20°  contains  5.04  g.  mol.  per  1.  Sp.  gr.  of 
sat.  solution  =  1.688.  (Fedotieff,  Z.  anorg. 
1911,  73.  78.) 

Sat.  solution  of  Cu(NOO.s+6H»0  in  ;H20 
contains  45.0  g.  Cu(N03)2  in  100  g  solution 
at  0°;  53  9  g.  at  18°.  (Mylius,  Z.  anorg.  1912, 
74.  411.) 

+9EaO.. 

Solubility  in  H,0. 

Sat.  solution  contains  at: 

23°         21°        20° 

36  08        37  38        40  92%  Cu(N03)2. 

Cryohydrate  is  formed  at  — 24°.  (Funk, 
Z.  anorg.  1899,  20*  414. 


Cupric  nitrate  ammonia  (Cuprammonium 
nitrate),  Cu(N03)2,  4NH3. 

Easily  sol.  in  H2O,  from  which  it  can  be 
recrystallized.  Sol.  m  alcohol.  (Berzelius.) 

Sol.  in  1  pt.  liquid  NE3.  (Sorn.  Am.  Ch. 
J.  1908,  39.  216.) 

Cu(N03)2,  5NH3.  (Eorn,  Am.  Ch.  J. 
1907.  37.  620.) 

4Cu(N03)2,  23NE3.    (Eorn.) 

Cupric  nitrate  nydrazine,  Cu(N03)2,  N2E4. 

Decomp.byB20.  (Eofmann  and  Marburg, 
A.  1899,  305.  221.) 

Cupric  nitrate  mercuric  oxide,  Cu(N08)2, 
EgO+3E20. 

Sol.  in  ECI,  EN03  and  E2S04.  (Finzi, 
G&zz.  ch.  it.  1913,  43.  (2)  709.) 

Didymium  nitrate,  basic,  4Di203,  3N206+ 
15E2O, 

Insol.  in  E20.    (Marignac.) 
2Di203,  3N205.    (Becquerel,  A.  ch.  (6)  14. 
257.) 

Didymium  nitrate,  Di(NOs)s. 

Anhydrous.  Very  sol.  in  E20.  As  sol.  in 
96%  alcohol  as  in  E2O,  and  the  solution  is  not 
precipitated  by  much  ether.  Insol.  in  pure 
ether.  (Marignac,  A.  ch.  (3)  36.  161.) 

Moderately  sol.  in  liquid  NES.  (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 

Sol.  in  acetone.  (Naumann,  B.  1904.  37. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

-f  6E20.  Very  deliquescent.  (Cleve,  Bull. 
Soc.  (2)  43.  361.) 
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Didymium  nickel  nitrate,  2Di(N03)3, 
3Ni(N03)2+36H20. 

Very  deliquescent.  (Frerichs  and  Smith, 
A.  191.  355.) 

See  Neodymium  and  praseodymium. 

Didymium  zinc  nitrate,  2Di(N03)3, 3Zn(NO3)o 

+69H20. 

Very  deliquescent.    (F.  and  S.) 
See  Neodymium  and  praseodymium. 

Dysprosium  nitrate,  Dy(N03) +5H20. 

Very  sol.  in  H20;  less  sol.  in  H20+HN03. 
Sol.  in  alcohol.  (Urbain,  C.  R.  1908,  146. 
129.) 

Erbium  nitrate,  basic,  2Er2O3,  3N205+9H20. 

Decomp.  by  H2O.  SI.  sol.  in  HNO3. 
(Bahr  and  Bunsen.) 

3Er203,  4N205-|-20H20.  (Cleve,  Bull. 
Soc.  (2)  21.  344.) 

Erbium  nitrate,  Er(N03)34-6H20. 

Easily  sol.  in  H20,  alcohol,  and  ether. 
(Hoglund.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Gadolinium  nitrate,  Gd(N03)3+6MH20. 

Sol.  in  H20.  (Benedicks,  Z.  anorg.  1900, 
22.  406.) 

-f-5H2O.    Sol.inHNO3.    (B.) 

Gadolinium  magnesium  nitrate,  2Gd(N08)8, 

3Mg(N08)2~f-24H2O. 

1  1.  sat.  solution  in  HNO3-f  Aq  (sp.  gr. 
1.325)  contains  352.3  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Gadolinium     nickel     nitrate,     2Gd(N08)3, 

3Ni(N03)2+24H20. 

1  1.  sat.  solution  in  HN03+Aq  (sp.  gr. 
1.325)  contains  400.8  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Gadolinium      zinc      nitrate,      2Gd(N08)8; 

3Zn(N08)2-h24H20. 

1  1.  sat.  solution  in  HN08+Aq  (sp.  gr. 
1.325)  contains  472.7  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Gallium  nitrate,  Ga(N08)3. 
Very  deliquescent,  and  sol.  in  H20.  (Dupre*.) 

Glucinum  nitrate,  basic,  2G10,  N2Ofi+ 
3H20  (?). 

Sol.  in  H20. 

3G10,  N206.  Sol.  in  H20.  (Ordway,  SOI. 
Am.  J  (2)  26.  205.) 

Compounds  more  basic  than  this  are  insol. 
inH20.  (Ordway.)  I 


Glucinum  nitrate,  G1(N03)2+3H20. 

Very  deliquescent.  (Joy,  Sill.  Am.  J.  (2) 
36.  90.) 

Easily  sol.  m  H2O  and  alcohol.  (Vauquelin.) 

Melts  in  its  crystal  H20  at  29.4°.  (Ord- 
way.) 

Sat.  Gl(N03)2-HAq  boils  at  140.5°.  (Ord- 
way.) 

Gold  (auric)  nitrate,  basic,  Au203,  N"206-f- 
,   or  Auryl  nitrate,  (AuO)N03-f 


(Schottlander,  A.  217.  364.) 

2Au203,     N2O5+2H20  =  Au405(N03)2+ 
2H20.    Slowly  sol.  in  HNO3-{-Aq  at  100% 
(Schottlander,  A.  217.  356.) 

Gold  (auric)  nitrate,  Au(N03)3+a;H20. 

Decomp.  by  HiO.  Sol.  in  acetone.  (Han- 
riot  and  Raoult,  C.  R.  1912,  155.  1086.) 

Gold   (auric)   hydrogen  nitrate,  Au(N03)8, 

HNO3+3H2O. 

Decomp.  by  H20.  Sol.  in  HN03+Aq. 
(Schottlander,  A.  217.  356.) 

Gold  (auric)  potassium  nitrate,  KAu(N03)4. 

Easily  sol.  m  H20 

HK2Au(JSr03)o.  Decomp.  immediately  by 
H20. 

2KAu(N03)4,  K2HAu(N03)6.  (Sehott- 
lander,  J.  B.  1884.  453.) 

Gold  (auric)  rubidium  nitrate,  RbAu(N08)4. 

Easily  sol.  in  H20. 

HRb2Au(N03)6.  As  above.  (Schott- 
lander.) 

Gold  (auric)  thallium  nitrate,  TlAu(N08)4. 

Easily  sol.  in  H20. 

6Au208,  2T1203,  3N2054-15H2O.  Ppt. 
(Schottlander.) 

Indium  nitrate,  In(N03)3+4J^H20. 

Very  deliquescent.  Easily  sol.  in  H20  and 
absolute  alcohol.  (Winkler.) 


Iron  (ferrous)  nitrate,  Fe(N03)2+6H2O. 

100  pts.  of  crystals  dissolve  in  50  pts.  H20 
at  0°,  sp.  gr.  of  solution  =1.44;  40.8  pts.  H20 
at  15°,  sp.  gr.  of  solution  =1.48;  33.3  pts.  H2O 
at  25  ,  sp.  gr.  of  solution  =  1.50.  (Ordway, 
Sill.  Am.  J.  (2)  40.  325.) 

Sat.  solution  contains  at: 
—9°      0°      +18°   24°  60.5°  Mpt. 
39.68  41.53  45.14  46.51  62.50%  Fe(N08)2. 
(Funk,  Z.  anorg.  1899,  20.  406.) 

Sat.  solution  of  Fe(N08)2+6H20  in  H2O 
contains  41.5%  Fe(N08)2  at  0°;  45.1%  at  18°. 
(Mylius,  Z.  anorg.  1912,  74.  411.) 
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+9HaO.   Solubility  in  HA 
Sat.  solution  contains  at: 

—27°    —21.5°    —19°    —15.5° 

35.00        30.10    30.50        37.17%  Fe'(N03)2 

Cryohydrate  is  formed  at  — 33°.  (Funk, 
Z.  anorg.  1S90,  20.  407.) 

FefNO3)2+Aq  decomposes  on  heating;  less 
rapidly  when  dil ,  more  readily  in  presence  of 
excess  of  acid.  (Ordway.) 

Iron  (ferric)  nitrate,  basic,  36Fe2O3,  N2O54- 
48H20  (?). 

Easily  sol.  in  H20.  SI.  sol.  in  dil.  HNO»+ 
Aq:  very  si.  sol.  in  alcohol.  (Hausmann,  A. 
89.  111.) 

8Fe2O3,  Na05+I2H2O.  SI.  sol.  in  H20; 
very  si.  sol.  m  cold  or  warm  dil.  HN034- 
Aq;  more  easily  soL  in  hot  HCl-f  Aq.  (Haus- 
mann.) 

H-rcHaO.  Sol.  in  H20;  completely  pptd. 
from  aqueous  solution  by  NaCl,  NH4C1,  KI, 
KC1O8,  Na2S04,  CaS04,  ZnSO4,  CuS04,  KN03 
NaNO8,  Ba(C2H302)2,  or  Zn(C2H302)2+Aq. 
More  slowly  pptd.  by  NH4NO3,  Mg(N03)2, 
Ba(N03k  or  PWNO,)ft+Ag.  Not  pptd.  by 
alcohol,  Pb(C2H302)2,  Cu(C2H302)2,  Hg(CN)2, 
AgN03.  or  AsjOs-f-Aq.  (Ordway,  Sill.  Am. 
J.  (2)  9.  30.) 

4Fe2O3,  N206+1HH2O.  Easily  sol.  in 
H20:  si.  sol.  in  dil-  HNOs-f-Aq,  and  in  al- 
cohol. (Hausmann.) 

+3H20.  Insol.  in  H20  or  HNO3+Aq;  sol. 
in  HCl+Aq.  (Scheurer-Kestner,  C.  R.  87. 
927.) 

+9H20.  Not  deliquescent;  easily  sol.  in 
H2O.  (Ordway.) 

3Fe203,  N2Ofi4-2H20.  Insol.  in  H2O. 
(Scheurer-Kestner.) 

2Fe203,  NsOs-hHuO.  Decomp.  by  H20. 
(Scheurer-Kestner.) 

+8H20.    (S.-K.) 

Fe203,N205.   Decomp.  by  H2O.    (S.-K.) 

FezOs,  2N205.  SoL  in  H20  or  alcohol  in 
all  proportions  Insol.  in  HN03+Aq. 

N206  with  1,  2,  3,  4,  5,  6,  and  8Fe208 
forms  compounds,  sol.  in  H2O.  (Ordway.) 

Solubility  determinations  show  that  there 
are  no  definite  basic  nitrates  of  iron  formed 
from  solutions  at  25°,  and  that  the  solid  phase 
under  these  conditions  is  a  solid  solution  of 
FeaO,,  HN08  and  H20.  The  normal  salt, 
FeaO,,  SNiOs,  18H20  is  stable  in  solutions 
<5ontaaning  about  30-45%  NaOj.  In  higher 
<5oncentrations  of  mtric  acid  it  appears  to  be 
metastable  and  a  new  salt,  FeaO*,  4N20«, 
18(?)H»0  is  the  stable  form.  (Cameron,  J. 
phys.  Chem.  1909, 13.  262.) 

Iron  (ferric)  nitrate,  Fe(N08)8. 

-f  HA  (Scheurer-Kestner,  A.  ch.  (3)  66. 
113.) 

-f-6H20.  Deliquescent,  and  sol.  in  any 
amount  of  HaO.  (Schdnbein,  Pop.  39.  141.) 

Sol.  in  acetone.  (Nanmann,  BT  1904,  37. 
4328.) 


+9H20  Deliquescent.  Sol.  in  H20  and 
alcohol.  SI.  sol.  in  HN03-j-Aq.  2  pts.  salt 
with  1  pt.  H20  lower  the  temperature  18.5°. 
(Scheurer-Kestner.) 

Sp.  gr.  of  solution  at  17.5°  containing: 
5        10        15        20        25%  Fe(N03)3, 
1.0398  1.0770  1.1182  1.1612  1.2110 

30  35  40  45  50%  Fe(N03)3, 
1.2622  1.3164  1.3746  1.4338  1.4972 

55          60          65%  Fe(N03)3 
1.5722    1.6572    1.7532 

(Franz,  J.  pr.  (2)  5.  274.) 

Nearly  insol.  in  cone.  HN03-f-Aq  at  temp, 
below  15.5°. 

Easily  sol.  in  alcohol. 

Melts  in  crystal  H20  at  47.2°.    (Ordway.) 

Sat.  Fe(N03)3~hAq  boils  at  125°.  (Ord- 
way,) 

Lanthanum  nitrate,  La(N03)3+6H20. 

Very  deliquescent)  easily  sol.  in  H2O  and 
alcohol.  (Mosander.)  Melts  in  its  crystal 
H20  at  40°;  boils  at  124.5°.  (Ordway.) 

La(N03)3+Aq  sat.  at  25%  contains  60.17% 
La(N03)3,  or  100  g.  H20  dissolve  151.1  g. 
La(NOs)8  at  25°.  (James  and  Whittemore, 
J.  Am.  Chem.  Soc.  1912,  34.  1169.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

Lanthanum,  magnesium 'nitrate,  2La(N03)3, 
3Mg(N03)2-f24H20. 

Deliquescent  in  moist  air.  (Holzmann,  J. 
pr.  75.  350.) 

1  1.  sat.  solution  in  HN03-f-Aq  (sp.  gr. 
1.325)  contains  63.8  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 

Lanthanum  manganous  nitrate,  2La(NO3)3, 

3Mn(N03)2+24H20. 
Sol.  in  H2O.    (Damour  and  Deville.) 
1  1.  sat.  solution  in  HNO3+Aq  (sp.  gr. 

1.325)  contains  193.1  g.  hydrous  salt  at  16°. 

(Jantsch.) 

Lanthanum  nickel  nitrate,  2La(NO3)*, 
3Ni(N03)2+36H20. 

Very  sol.  in  H20.  (Frerichs  and  Smith,  A. 
191.  355.) 

+24H20.  1  1.  sat.  solution  in  HN08+ 
Aq  (sp.  gr.  1.325)  contains  80.3  g.  hydrous 
salt  at  16°.  (Jantsch.) 

Lanthanum  rubidium  hydrogen  nitrate, 

[La(NOs)  JRb,  HN03+6H20. 
Sol.  in  H2O  and  HNO3.   (Jantsch,  Z.  anorg. 
1911,69.225.) 

Lanthanum  thallous  nitrate,  [La(N03)5]Tl2-h 


Hydroscopic.    (Jantsch,  Z.  anorg.  1911,  69. 

228.) 
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Lanthanum      zinc      nitrate,       2La(N"O3)a, 
3Zn(N03)2-f24H20. 

Solubility  in  100  pts.  H>0  at  t°. 

Very  sol.  in  H20.    (Damour  and  Deville,  J 
B.  1858.  135.) 

t° 

Pts 
Pb(N03)2 

t° 

Pt* 

Pb(XOs)2 

t° 

Pts 
Pb(NO3)3 

1  1.  sat.  solution  in  HN03-f-Aq  (sp.  gr. 
1.325)  contains  124.1  g.  hydrous  salt  at  16° 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 
-|-69H20.     (Frerichs  and  Smith,  A.  191. 

QCt*  ^ 

0 
1 
2 
3 

36  5 
37  4 
38  3 
39  1 

36 
37 
38 
39 

65  9 
66.7 
67  6 
68  5 

72 
73 
74 
75 

99.7 
100.7 
101  7 
102.6 

ODD.) 

4 

39  8 

40 

69  4 

76 

103.6 

5 

40.5 

41 

70  3 

77 

104.6 

Lead   nitrate,   basic,   2PbO,    N205-fH20  = 
Pb(OH)N03. 

6 

7 
8 

41  2 
42.0 
42  8 

42 
43 
44 

71.2 
72.1 
73.0 

78 
79 
80 

105.6 
106.6 
107  6 

Sol.  in  5.15  pts.  H20  at  19.2°.    (Pohl.  W.  A. 

9 

43.6 

45 

74  0 

SI 

108^6 

B.  6.  597.)    very  si.  sol.  in  cold,  much  more 
inhotH2O.   (Berzelius.)   Sol.inPb(C2H302)2 

10 
11 

44  4 
45  2 

46 

47 

74  9 
75  9 

82 
83 

109.6 
110.6 

-f  Aq.    (Guignet,  C.  R.  56.  358.) 

12 

46.0 

48 

76  8 

84 

111  5 

Insol.  in  H20;  sol.  in  acids.    (Athanesco, 

13 

46  8 

49 

77  7 

85 

112  5 

BuU.  Soc.  1895,  (3)  13.  178.) 

14 

47.5 

50 

78  7 

86 

113  5 

+2H20.    (Andr<§.  C.  R.  100.  639.) 
3PbO,  N206+l  JiH20.  SI.  sol.  in  pure  H20. 
Insol.  in  H20  containing  HC1.    (Berzelius.) 

15 
16 
17 

48  3 
49.1 
49  9 

51 
52 
53 

79  6 
80  5 

81.5 

87 
88 
89 

114  5 
115.4 
116  4 

+3H20.    Sol.  in  119.2  pts.  cold,  and  10.5 

18 

50  7 

54 

82  4 

90 

117  4 

pts.  boiling  H20.    Sol.  in  Pb(C2H302)2-f  Aq, 

19 

51  5 

55 

83.3 

91 

118  4 

but  si.  sol.  in  KN03+Aq.    (Vogel,  jr.  A.  94. 

20 

52.3 

56 

84  3 

92 

119.4 

97.) 

21 

53.1 

57 

85  2 

93 

120  3 

=  lOPbO,  3N206+5H20.    (Wakemann  and 

22 

53  9 

58 

86  1 

94 

121  3 

Wells,  Am.  Ch.  J.  9.  299.) 
-HE20.    (Andr<§,  C.  R.  100.  639.) 

23 

24 

54  7 
55  6 

59 
60 

87  1 
88  0 

95 
96 

122  3 
123  2 

6PbO,  N205-f  H20.    Nearly  insol.  in  H^O. 

25 

56.4 

61 

89  0 

97 

124.3 

(Lowe,  J.  pr.  98.  385.) 

26 

57  3 

62 

90  0 

98 

125.2 

lOPbO,  3N205+4H20.    Less  sol.  in  H2O 
than  Pb(N08)OH,'and  not  decomp.  by  boiling 

27 
28 

58  1 
59  0 

63 

64 

90  9 
91  9 

99 
100 

126  1 
127.0 

H20.    (Wakemann  and  Wells,  Am.  Ch.  J.  9. 

29 

59  8 

65 

92  8 

101 

128.0 

299.) 

30 

60.7 

66 

93.8 

102 

128.9 

31 

61  6 

67 

94  8 

103 

129.9 

32 

62  4 

68 

95  7 

104 

130.9 

Lead  nitrate,  Pb(N08)2. 

33 

63  3 

69 

96.7 

104.7 

131  5 

Sol.  in  H2O  with  absorption  of  much  heat. 

34 

64.1 

70 

97.7 

.  •  . 

(Rose.) 

35 

65  0 

71 

98.7' 

... 

... 

1  pt.  Pb(NOs)a  dissolves  in  7*4  pts.  cold  HaO. 
(Mitscherhch ) 

1  pt.  Pb(NOs)a  dissolves  in  1.989  pts.  HsO  at  17.5° 
and  forms  a  liquid  of  1  3978  sp.  gr.  (Karsten ) 

1  pt.  Pb(NO»)2  dissolves  in  1  707  pts.  HaO  at  22.3°; 
in  1.585  pts.  HaO  at  24  7°.  (Kopp.) 

Sol.  in  1  87  pts  HaO  at  17.5°.    (Schiff,  A.  109.  326.) 

100  pts.  Pb(NOs)2+Aq  sat.  at  1022°  contain  52.5 
pts.  Pb(NO8)2,  or  100  pt  HzO  dissolve  110.526  pts. 
Pb(NOa)2  at  102.2°  (Griffiths ) 

Sol.  in  7.5  pts  cold  HaO  and  much  less  hot  HaO. 
(Wittstein.) 

100  pts.  boiling  HaO  dissolve  13  pts.  Pb(NOs)a 
(Ure's  Diet.) 


19-20°  con- 
A.B.53,2. 


100  pts.  Pb(N08)2-f  Aq  sat.  at 
tain  35.80  pts.  salt.  (v.  Hauer,  W. 
221.) 

1  pt.  dissolves: 

at   0°    10°  25°  45°  65°  85°  100° 
in  2.58  2.07 1.65 1.25  0.99  0.83  0.72  pts.  H2O 

(Kremers,  Pogg.  92.  497.) 

1  L  Pb(N03)2+Aq  sat.  at  15°  contains 
461.49  g.  Pb(N08)2  and  928.58  g.  H20.  and 
has  sp.  gr,  1.39.  (Michel  and  Krafft,  A.  ch 
(3)  41.  471.) 


(Mulder,  Scheik.  Verhandel.  1864.  66.) 

100  g,  H20  dissolve  52.76  g.  Pb(N08)2  at 
17°.  (Euler,  Z.  phys.  Ch.  1904,  49.  315.) 

Solubility  of  Pb(NO»)2  in  H20  at  20°  = 
1.52  g.  mol.  per  L  Sp.  gr.  of  sat.  solution = 
1.419.  (Fedotieff,  Z.  anorg.  1911,  73. 178.) 

Sat.  Pb(N08)2-t-Aq  at  0°  contains  26.7% 
Pb(N08)2;  at  18°,  29.1%  Pb(NOs)2.  (Mylius,- 
Z.  anorg.  1912,  74.  411.) 

Sp.  gr.  of  Pb(N08)2+Aq  at  19.5°. 


Pb(Jsfb*)a 

Sp.gr. 

Pb($b«)a 

Sp.gr. 

5 

10 
15 
20 

1.045 
1.093 
1.144 
1.203 

25 
30 
35 

1  266 
1.334 
1.414 

calculated  by  Gerlaoh,  Z.  anal. 
286.) 
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Sp.  gr.  of  Pb'XCUo+Aq  at  17.5°. 

(, 

IV  \Oj.v 

Sp  trr       ' 

PblXOjlj! 

:      Sp  «r 

5 
10 
15 
20 

1  044     | 
1.092 
1  144     I 

I  200 

i 

25 
30 
35 
sat  sol. 

1  2G3 
1  333 
1  409 
1.433 

.'Gerlach,  Z  anal.  27.  283.) 

Sp  gr.  of  Pb'X03)2-hAq  sat.  at  8°  =  1.372. 
fAnthon.) 

Sp.  gr.  of  PbCXCUo+Aq  at  17.5°. 


Pb(NO3)2+Aq  containing  15.93%  Pb(N03)2 

has  sp.  gr.  20/°20°  =  1.1558. 
Pb(N03)a+ Aq  containing  30.57%  Pb(NOs)2 

hassp  gr.20°/20°  =  1.3436. 
Pb(N03)2+Aq  containing  30.69%  Pb(NO8)2 

hassp.  gr.  20°/20°  =  1.3465. 
(Xe  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19,  279.) 

Sat.  Pb(N03)2+Aq  boils  at  103.5°.    (Krem- 
ers.) 

Sat.  PbfNOs)»+Aq  boils  at  102.2°,  and 
contains  140  pts.  Pb(NOs)2  to  100  pts  H2(X 
(Griffiths.) 
Sat.  Pb(N08)a-f  Aq  boils  at  103.5°.    (Ger- 


PbfNOsU 

Sp  t*r 

r^ 
PbiXOsb 

Sp  fir. 

lach,  Z.  anal.  26.  427.) 

B.-pt.    of    Pb(N03)2-fAq    containing    pts. 
Pb(NOs)2  to  100  pts.  H20,  according  to 
Gerlach  (Z.  anal.  26.  449). 

1 
o 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

l.OOSO 
1.0163 
1  0247 
1  0331 
1.0416 
1.0502 
1.0591 
1  06S2 
1.0775 
1.0869 
1  0963 
1.1059 
1  1157 
1,1257 
1.1350 
1  1463 
1  1569 
1  1677 
1  17SS 

20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

1  1902 
1.2016 
1  2132 
1.2251 
1  2372 
1.2495 
1  2620 
1  2747 
1.2876 
1  3907 
1.3140 
1,3276 
1  3416 
1  3558 
1  3702 
1  3848 
1  3996 
1  4146 

B-P*         FbSw,         B~pt 

Pts. 
Pb(N08)2 

100  5°           11            102  5° 
101                26            103 
101.5            44        !    103.5 
102                65        [ 

87 

111 

137 

Insol.  in  cone.  HNOa+Aq. 
Solubility  of  Pb(N03)2-f  Ba(NO3)2. 
See  under  Ba(N08)2. 
Solubility  of  Pb(N03)2-f-Cu(N03)2. 
See  under  Cu(NOs)2. 
Sol  in  sat.  KNOa-hAq  without  pptn  ,  100 
pts.  H2O  at  18.75°  dissolving  114  pts.  mixed 
salt,  viz.  84.1  pts   Pb(N03)2  and  29.9  pts. 
KN03.    (Karsten.) 
100  pts  H20  dissolve  119.6  pts  Pb(NOs)2 
and  67.1  pts.  KN08  at  21.2°.    (Rudorff,  B.  6. 
484.) 
100  g.  H20  dissolve  95.39  g.  Pb(N08)2  and 
61.05g.  KNO$at20°.    (Le  Blanc  and  Noyes. 
Z.  phys.  Ch.  1890,  6.  386.) 
Sol  in  sat.  NaN03-j-Aq  without  pptn.,  100 
pts.  H20  at  18.75°  dissolving  121.9  pts.  mixed 
salt,  viz.  87.8  pts.  Pb(N03)2  and  34.1  pts. 
NaN03.    (Karsten.) 

Solubility  of  Pb(NO8)2+NaN08. 

(Schiff,  calculated  by  Gerlach,  Z    anal.  8. 
286.) 

Sp,  gr.  of  Pb(N08)a+Aq  at  t°. 

t° 

^o  Pb(XOs)2 

Sp.gr 

14 
14 
14.5 
14.3 
15 
15 

5 
10 
15 
20 
25 
32  28 

1.0451 
1.0939 
1.1468 
1.2045 
1.2678 
1.3716 

(Long,  \V.  Ann.  1880,  11.  40.) 

Sp.  gr.  of  Pb(NOs)2H-Aq  at  room  temp, 
containing: 
17.93        32.22%  Pb(N08)2. 
1.1786        1.3619 
(Wagner,  W.  Ann.  1883,  18.  267.) 
Sp.  gr.  of  Pb(NOs)s+Aq  at  25°. 

Solid  phase  =Pb(N08)2. 

t°  of  saturation          %  NaNOs     '        % 

Pb(N08)* 

32                     34.42 
35.5                 34.15 
39.5                 33.71 
44.                   33.35 
49.1                 32.94 
55                    32.60 
58                    32.47 
62                    32.33 
65                     32.14 

19.69 
20.33 
21.35 
22.19 
23.15 
23  93 
24.24 
24.57 
24.89 

Concentration  of 
Pb(NO»)i-f-Aq 

Sp  gr. 

1-Bormal 
Vr-     " 

V*-     " 
Vr-     " 

1.1380 
1.0699 
1.0351 
1.0175 

(Wagner,  Z.  phys.  Ch. 

1890,  6.  36.) 
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Solubility  of  Pb(NO3) 

>  -f-  XaNO,—  Con  tinned 

Solubility  of  Pb(N03)2  in  pyridine  at  t°. 

Solid  phase  =Na3ST03 

4  O 

OPblMlj.. 

t°  of  saturation 

%  NaNCh 

%PbfNO>), 

p-r  K  )  g 

CtH;NT 

Solid  phase 

21 

40.97 

13.62 

—19  4 

2  93 

Pb(NO8)2,  4C6Hfi^ 

26  5 

42  04 

13.38 

—14  5 

2  14 

« 

31 

43.18 

12.88 

—10 

1  90 

1C 

38.8 

44.63 

12  78 

0 

3  54 

te 

41 

45.11 

12.94 

5  4 

3  93 

te 

44.25 

46,03 

12  45 

8  7 

5  39 

tt 

51 

47.28 

12.50 

14  72 

6  13 

tf 

58 

49  03 

11.76 

19  97 

6  78 

f 

64 

49  92 

11  56 

24  75 

8  56 

e 

30  03 

in  QR 

t 

(Isaac,  Chem.  Soc.  1908,  93.  398  ) 

34  97 

13  20 

40.03 

16  94 

t 

45. 

22  03 

it 

Also  sol. 

in  KNO8+NaN03-f  Aq, 

49  97 

29.37 

tt 

100    pts.    sat.    Pb(NO,),+Sr(&Oa)a+Aq 
contain  45,9$  pts  of  the  two  salts  at  19  20° 
(v.  Hauer,  J.  pr.  98.  137.) 

51  tr.  pt. 
59.52 
70 

36.70 
47.29 

"-j-Pb(NO3)2,  SCfiEsN 
Pb(N03)2,  3CfiH6N 

80 

61  60 

« 

89  93 

90  21 

te 

Solubility  of  Pb(N03)2+Sr(N03)2  at  25°. 

94  94 
96  tr  pt 

128.06 

1C 

"^_PJ3(]S^Q3^     OCsH  N 

G  per  100  cc 

Mol  p*r  cent  in  solid  phase 

99  89 
i  n/i  on 

143  36 

1  ejo 

Pb(NOsh 

Sr(N03)2 

Pb(NOs)2 

Sr(NCh)3 

1U4  yU 

109  90 

152 
163  80 

- 

46.31 
50.47 
53.92 

0 
4  56 
8.14 

100. 
99.05 
98.11 

0 
0.95 
1.89 

(Walton  and  Judd/J.  Am.  Chem.  Soc.  1911, 
33.  1036.) 

45.34 
44.48 
25.23 
19.13 
0 

17.81 
18.74 
35.03 
37.54 
71.04 

97.02 
96.06 

83.84 
32.88 
0 

2.98 
3.94 
16.16 
67.12 
100. 

Lead  mercurous  nitrate,  2PbO,  2Hg20,  3N305. 
Decomp.  by  H20.   Sol.  in  warm  dil.  HNOS, 
or  Hga(N08)a+Aq  without  decomp.    (Stad- 
eler,  A.  87.  129.) 

Lead  ail  v*r  nvfrat**    PKntfO.^    QA^'NTH- 

(Fock,  Z.  JKryst.  Min.  1897,  28.  365.) 

Very  easily  sol.  in  liquid  NH?,  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

100  pts.  alcohol  of  0.9282  sp.  gr.  dissolve: 
at  4°  8°  22°  40°  50° 

4.96   5.82   8.77   12.8    14.9  pts.  Pb(N03)2. 
(Gerardin,  A.  oh.  (4),  5. 129.) 

100  pts.  absolute  methyl  alcohol  dissolve 
1,37  pts.  at  20.5°. 

100  pts.  absolute  ethyl  alcohol  dissolve  0.04 
pt.  at  20.5°.  (de  Bruyn.  Z.  phys.  Ch.  10. 

Very  si.  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J.  Ajial.  Ch.  6.  184.) 

Insol.  in  cold,  si.  soL  in  hot  CS2.  (Arctow- 
ski.  Z.  anorg.  1894,  6.  257.) 

Insol.  in  benzonitrile.  (Naumann.  B  1914, 
47.1370.) 

Insol.  in  methyl  acetate:  (Naumann,  B. 
1909,  45.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Mol  weight  determined  in  pyridine.  (Wer- 
ner, Z.  anorg.  1897,  16.  21.) 


Sol.  in  H2O.    (Sturenberg,  Pogg.  74.  115.) 

Lead  silver  nitrate  iodide,  Pb(N03)2,  SAgNOs, 
4AgI. 

Decomp.  by  H^O.    (Sturenberg.) 
Pb(NOs)2,  2AgN03;  2AgI,     Decomp,  by 
H20.    fSturenberg.) 

Lead  nitrate  nitrite,  basic.  4PbO,  3Sr206i  N»03 

+2H,0=Pb(OH)NOs,  Pb(6H)N6,/ 
SI.  sol.  in  cold,  easily  in  hot  H20.    Sol.  in 
80  pts.  H20  at  23°  (Chevreuil);  85  pts.  at  ord, 
temp.  (Bromeis,  A.  72.  38);  10.6  pts.  at  100° 
(Chevreuil). 

+2H*0. 

Solubility  in  acetic  acid. 


Normality 
of  acid 

g.  PbO  per 
100  cc.  sat 
solution 

Normality 
of  acid 

g.  PhO  per 
100  oc  sat. 
solution 

0 
0.05 
0.10 

0.601 
1.323 
2.185 

0.25 
0  50 
0.75 

5.450 
9.690 
15.874 

(Chilesotti,  Att.  Acad.  Line.  1908,  (5)  17,  H. 
475.) 


NITRATE,  LEAD,  PHOSPHATE 


ib  JiPb  <>H,XOa,  oPb:OHjX02 
1I>0.    'v  Loronz,  \V.  A.  B.  84,  2.  1133.) 

4Pb<£  X.A-J,'  SXjOa-MHjO.    »SoI.  in  H20 


GPbO,  X..03, 2X,034-3-''3ILO=Pb<  OHjX03 
2Pb>()H;XO.»-f2/sHaO.  iv  Lorenz; 

GPbO,  2X363,  Xa03  +  3a/jHaO  = 
2Pb'OHjX(.)r,,  Pb<OH;X02-f-ViHoO.  (v 
Lon»nz. » 

7Pb<>,  XaO3t  XaO5+3HaO.     Less  sol.  in 
H2O  than  4PbO,  X200,  X203-f  2H2O;  sol.  i 
cold  cone.  HNOj+Aq.    (PoliRot,  A.  39.  33S. 

SPbO,  XaO6, 3X2O3-h42-'5H2()=Pb{OH)XO3 
3Pbt  OH  )X02  -f  VaHaO.  ( v.  Lorenz.) 

lOPbO,  Xa03j  4X203+5H20=PbrOH)X03 
4PbfOH)XO8.  ^v.  Lorenz.) 

12PbO,'N306|5XaOa+6HjO-Pb(OH)NOi 
5PblOH;NOa.  ^v.  Lorenz.) 

10PbO,!X206, 2XsO«+4HaO-Pb(OH)XO, 
2Pb(OH)XO2,  2PbO+^HaO.  (v.  Lorenz.) 

14PbO,  XaOs,  3XaO,+6HaO-PbfOH)NO, 
3Pb/OH)XOf>  3PbO-hH20.  fBromeis.) 

14PbO,  3XaOs,  X203-f6H20  = 
3Pb(OH)N03,     Pb«OH)NOa,     3PbO+HaO. 
(Bromeis.) 

16PbO,  2XaOs.  SXjOa+OHaO- 
4PbCOH)X03, 6PbfOH)X02, 5PbO,  PbfOH)5 
(v.  Lorenz.) 

16PbO,  SXaOs,  SXaOa+lOH-O- 
3PbfOH)N03,      5PbfOH)XOs+HaO.        (v. 
Lorenz.) 

26PbO,  6X205,  7N208+21H20  = 
6Pb(OH)XO3,     7PbrOH)N02+4H20.       (v. 
Lorenz.) 

Lead 'nitrate  phosphate,  PbfX03)2j  Pb3(P04), 


Completely  insol.  in  cold  H20.  Decomp^.  by 
boiling  H20  into  its  constituents.  Sol.  in  a 
little  cone.  HNO$+Aq  without  decomp. 
(Gerhardt,  A.  72.  83.) 

Lead  nitrate  phosphite,  Pb(X03)2,  PbHPO3. 
Decomp.  by  H20.  Sol.  in  Pb(N03)2-f  Aq. 
PbfNO,)2-f  Aq  (33.3  g.  per  litre)  dissolves  1 
g.  salt  at  15°.  If  less  than  31  g.  per  litre  of 
Pb(NO$)3  are  present  the  salt  is  decomp. 
(Amat,  A.  ch,  (6)  24.  317.) 

Lead  nitrate  potassium  nitrite,   Pb(NO3)2, 

2KN02+H20. 
Difficultly  sol  in  H20.    (Lang,  J.  B.  1862. 

3PbO,  3K,0,  4Na03/  2N205+3H20.  Sol. 
in  H20.  (Hayes,  Sill.  Am.  J.  (2)  31.  226.) 

Lithium  nitrate,  LiNOa. 
Very  deliquescent,  and  sol.  in  H30. 
100  pts.  H20  dissolve: 
at  0°  20°  40°     70°    100°   110° 
48.3  75.7  169.4  196.1 227.3  256.4  pts.  LiNO«. 
(Kremers,  Pogg.  99.  47.) 


Forms  supersaturated  solutions  with  ease, 
which  crystalline  when  temp  is  lowered  to 
+1°.  (Kremers,  Pogg.  92.  520  ) 

Sat.  solution  boils  at  over  200°.  (Kremers, 
Pogg.  99.  43  ) 

1  pt.  LiNO3  dissolves  in  200  pts.  HN03. 
fSchultz,  Zeit  Ch.  (2)  5.  531 ) 

100  pts.  of  the  sat.  solution  contain  at: 

64.2°        70.9° 

64  9         66.1  pts.  anhydrous  salt. 
CDonnan  and  Burt,  Chem.  Soc.  1903,  83. 
339) 
See  -fJ^H20,  and  3H20. 


Sp.  gr.  of  LiN03+Aq  at  19  5°  containing 
pts.  LiN03  in  100  pts.  H20: 

12.7         14.2        26.4          41.8  pts  LiN03, 
1.069       1.077       1.134       1.197 

54  8         57.5         77.4          79.4  pts.  LiN03. 
1.245        1.255       1.315       1319 

(Kremers,  Pogg.  114.  45  ) 


Sp.  gr.  of  LiNO3-hAq. 


g  LiN03  m  1000  g 
of  solution 


0 

4  8526 
10.9128 
17  9016 


Sp,  gr  16/16° 


1  000000 
1  002469 
1  0055495 
1  009113 


(Dijken,  Z.  phys.  Ch.  1897,  24. 109.) 


Sp.  gr.  20°/4°  of  a  normal  solution  of  LiNOs 
=  1.03803;  of  a  0.5-nonnal  solution  =  1.01830. 
;Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 1151.) 

Very  easily  sol.  in  liquid  N"H3.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Sol.  in  strong  alcohol. 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
H,  1014;  Naumann,  B.  1904,  37.  4328.) 

Solubility  in  acetone =0.343  g.  mol.per  1. 
,t  18°.  (Roshdestwensky  and  McBride, 
Chem.  Soc,  1911,  99. 2140.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47. 1370.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
B. 1910.  43.  314.) 

-HaO.   Solubility  in  H20. 

100  pts.  of  the  sat.  solution  contain  at: 

43.6°  50.5°   55.0°    60.0° 
0.8     61.3     63.0     63.6  pts.  anhydrous  salt. 

61.1°  is  the  temp,  at  which  LiN03+J^H20 
croes  over  into  LiNOs.  (Donnan  and  Burt. 
Chem.  Soc.  1903,  83.  339.) 
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+3H2O. 

Ol      1      V  •l»i           •         TT    /~V 

Sp.  gr.  of  Mg(NO3Ja+  Aq  at  21°. 

Solubility  in  H20. 
100  pts.  of  the  sat.  solution  contain  pts. 

%  Mg(XOa»a 
H-faHaO 

Sp  «r. 

%  Mg(N03)2 
-KiH20 

Sp.gr 

anhydrous  salt  at  t°. 

2 

1,0078 

28 

1,1216 

t° 

Pts  anhydrous  salt 

4 
6 

1  0158 
1.0239 

30 
32 

1  1312 
1  .  1410 

0  10 

34  8 

8 

1.0321 

34 

1.1508 

10  50 

37  9 

10 

1  Oi05 

36 

1  160S 

1^.10 

38  2 

12 

1.0490 

38 

1  1709 

13  75 

39.3 

14 

1  0577 

40 

1  1811 

19  05 

40  4 

16 

1  0663 

42 

1.1914 

22  10 

42  9 

18 

1.0752 

44 

1  2019 

27  55 

47  3 

20 

1  0843 

46 

1  2124 

29  47 

53  67 

22 

1.0934 

48 

1  2231 

29  78 

55  09 

24 

1  1026 

50 

1  2340 

29  87 

56.42 

26 

1  1120 

29  86 
29  64 

56.68 
57  48 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8, 

29  55 

58  03 

286.) 

Mpt.  of  LiN03+3H20  is  29.88°. 

Sp.  gr.  of  Mg(NOj)a+Aq  at  18°. 

(Donnan  and  Burt,  Chem.  Soc.  1903, 

%  Mg(NOa)a 

Sp  gr. 

%  Mg(N03;2 

Sp.gr 

83.  337.) 

5 

1  0378 

15 

1.1181 

10 

1  0763 

17 

1  1372 

Insol.  in  H20  and  alcohol.  Sol.  in  acids. 
(Chodnew,  A.  71.  241.) 

+5H20.  Decomp.  by  H20.  (Didier,  C.  R. 
1896,  122.  936.) 

Magnesium  nitrate,  Mg(N03)2. 
Anhydrous.    Deliquescent. 

Sol  in  1  pt.  HsO  at  15  6°.    Sol  in  4  pts  abs.  alcohol 
at  15.6°,  and  2  pts  at  boiling  temp.  More  sol.  in  alcohol 
of  0  817  sp.  gr.  than  in  that  of  0  900     (Kirwan ) 
Sol  m  0  3458  pt  strong  alcohol  at  82  5°     (Wenzel ) 
Sol.  in  10  pts  strong  alcohol  at  15°     (Bergmann ) 
Sol.  in  9  pts.  strong  alcohol  on  heating.    (Bergmann ) 

Solubility  in  H20  in  presence  of  the  an- 
hydrous salt. 
Sat.  solution  contains  at: 


77.5° 
65.67 


67° 


63.14      65.67      67.55%  Mg(N08)2. 

(Funk,  Z.  anorg.  1899,  20.  396.) 
See  +6,  and  9H20. 

Sp.  gr.  of  Mg(NO»)2+Aq  at  14°. 


%  Mg(Np8)** 
6HaO 

Sp.gr. 

%M6f&°')a' 

Sp  gr. 

1 

5 
10 
15 
20 
25 

1.0034 
1  0202 
1.0418 
1.0639 
1  0869 
1.1103 

30 
35 
40 
45 
49 

1.1347 
1.1649 
1.1909 
1.2176 
1.2397 

(Oudemans,  Z.  anal.  7.  419.) 


(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  Mg(N08)2+Aq  at  room  temp, 
containing: 

18.62       34.19       39.'77%  Mg(N08)2. 
1.1025     1.2000     1.4298 

(Wagner,  W.  Ann.  1883,  18.  273.) 

Sp.  gr.  of  Mg(N08)2+Aq  at  25°. 


Concentration  of 
Mg(NOa)a+Aq 

Sp  gr. 

1-normal 
Vr-     " 

V*-     " 
Vr-      " 

1.0512 
1.0259 
1.0130 
1.0066 

(Wagner,  Z.  phys.  Ch.  1890,  5.  38.) 

Sp.  gr.  of  solution  sat.  at  18°  =  1.384,  con- 
taining 43.1%  Mg(NOs)2.  (Mylius,  B.  1897, 
30.  1718.) 

Sp.  gr.  of  Mg(N03)2+Aq. 


M  Mg(NOs)a  g.  in  1000  g 
of  solution 

Sp.  gr.  16°/ie° 

0 
0.8099 
1.5621 
3.3398 
7.4410 
15.161 
29.356 
58.353 
81.025 

1  000000 
1.000660 
1.001253 
1.002539 
1.005523 
1.011151 
1  021580 
1.043329 
1.060773 

(Dijken,  Z.  phys.  Ch.  1897,  24.  107.) 
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Sp  gr.  of  MgfNOjh+Aq  at  20  1°. 
p  =  per  cent  strength  of  solution;  d  =  ob- 
served density;  w  =  volume  concentration  in 


grams  per  cc.  (  7™  = 


p 

d 

\\ 

35  02 

1  3110 

0  46G95 

31.15 

1  2655 

0  39420 

25  03 

1  2057 

0  30172 

19  55 

1  1551 

0  22585 

13  43 

1  102S 

0  14815 

10  09 

1  0753 

0  10850 

G  G50 

1  0480 

0  06968 

4  672 

1  0330 

0  04826 

4  001 

1  0276 

0  04112 

1  372 

1  0085 

0  013S3 

(Barnes,  J.  phys.  Chem.  1898,  2.  545.) 

Sp.  gr.  of  Mg(N08)s-f  Aq  at  20°  containing 
M  g.  mols.  of  salt  per  liter. 
M  0.02        0.05          0.10          0.15 

Sp.  gr.    1.00224  1.005626  1.011118  1.016557 

M          0.20        0.50          1.00          1.274 
Sp.  gr.  1.022026  1.054804  1.107865  1.136615 
(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  707.) 

Less  sol.  in  Ca(NO3)24-Aq  than  in  H20. 
(Dijonval.) 

Very  easily  sol.  in  liquid  NH3.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

+2E20.  Mpt.  127°.  (Wasiljew,  C.  C. 
1909,  II.  1966.) 

+4H20.    Mpt.  45.5°.    (W.) 

-f6H20.  Deliquescent.  Sol.  in  H20  and 
alcohol.  Sol.  in  0.5  pt.  cold  H20,  and  9  pts. 
cold  alcohol  of  0.84  sp.  gr.;  very  sL  sol.  in 
abs.  alcohol.  (Graham.) 

Melts  in  its  crystal  H20  at  90°,  and  the  re- 
sulting liquid  boils  at  143.4°.  (Ordway,  Sill. 
Am.  J.  (2)  27.  14.) 

Solubility  in  H20. 

Sat.  solution  contains  at: 
—18°     —4.5°        0°          18° 
38.03       39.50      39.96     42.33%  Mg(N08)2, 

40°         80°          90°  (mpt.). 
45.87      53.69       57.81%  Mg(NO3)2. 
(Funk,  Z.  anorg.  1899,  20.  395.) 

-f-9H20.   Solubility  in  H80. 
Sat.  solution  contains  at: 

—23°      —20.5°      —18° 

35.44          36.19     38.03%  Mg(NO3)2. 
Cryohydrate  is  formed  at  —29°.    (Funk, 
Z.  anorg.  1899,  20.  398.) 

Magnesium  neodymium  nitrate,  3Mg(N08)2. 

2Nd(NO,)3+24H20. 

1  1.  sat.  solution  in  HNO3-f-Aq  (sp.  gr. 
1.325)  contains  97.7  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 


Magnesium  praseodymium  nitrate, 

3Mg(NOa)«,  2Pr(N03)3+24H20. 
1  1.  sat.  solution  in  HNOs+Aq  (sp.  gr. 
1  325)  contains  7.70  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Magnesium  samarium  nitrate,  3Mg(NO3)2. 

Sm(NO,)a+24HaO 
CDemarcay,  C  R.  1900,  130.  1187.) 
1  1.  sat    solution  m  HNO3-hAq  (sp.  gr. 

1  325)  contains  24  55  g  hydrous  salt  at  16°. 

/'Jantsch  ) 

Magnesium  thorium  nitrate,  MgTh(NO5)6-h 

H20. 

Hydroscopic;  sol.  in  HN03.     (Meyer,  Z. 
anorg.  1901,  27.  385.) 

Magnesium    nitrate    ammonia,    Mg(NOs)2, 


SL  sol.  in  liquid  NH3.    (Franklin,  J.  Am. 
Chem.  Soc.  1913,  35.  1459.) 

Manganous  nitrate,  basic,  2MnO,   N2O5-f- 

3H2O. 
Sol.  inH2O.    (Gorgeu.) 

Manganous  nitrate,  Mn(NO3)2. 

Deliquescent.     Easily   sol.   in   H2O    and 
alcohol. 
See  +3,  and  6H20. 

Sp.  gr.  of  Mn(NO3)2-f-Aq  at  8°. 


%  Mn(NO»)a 
+6H2O 

Sp  gr. 

%  Mn(NOa)2 
+6HaO 

Sp.  gr. 

5 

1  0253 

45 

1.2705 

10 

1  0517 

50 

1.3074 

15 

1  0792 

55 

1.3459 

20 

1  1078 

60 

1  3861 

25 

1.1137 

65 

1.4281 

30 

1.1688 

70 

1  4721 

35 

1  2012 

71 

1.4811 

40 

1.2352 

... 

(Oudemans,  Z.  anal.  7.  421.) 

Sp.  gr.  of  aqueous  solutions  containing: 
10          20  30    %  Mn(N03)2+6H2O, 

6.237     12.474     18.711%  Mn(N08) 2, 

1.052       1.107       1.165 

40          50          60    %  Mn(N03)2+6H2O, 
24.948    31.185    37.422%  Mn(N03)  2, 
1.230      1.302      1.381 

70          80    %  Mn(N"03)2+6H2O. 
43.659    49.896%  Mn(NO3)2. 
1.466      1.558 

(Gerlach,  Z.  anal.  28.  477.) 

Sp.gr.  of  Mn(N03)2-KAq  at  room  temp, 
containing* 

18.309      29.602       49.309%  Mn(N08)2. 
1.1482       1.3227       1.5056 

(Wagner,  W.  Ann.  1883,  18. 271.) 
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Sp.  gr.  of  Mn(N03)2+Aq  at  25°. 


Concentration  of 

&p  gl 

1-normal 

Vr-      " 

Vr-    ;; 

1  0690 
1  0349 
1.0174 
1  0093 

(Wagner,  Z.  phys.  Ch.  1890,  6.  39.) 

Sol.  in  liquid  NH3.  (Guntz,  Bull.  Soc. 
1909,  (4)  5.  1006.) 

Very  sol.  in  liquid  NH3,  (Franklin.  Am. 
Ch.  J.  1898,  20.  828.) 

+H20.  Deliquescent.  (Guntz,  Bull.  Soc 
1909  (4)  5.  lOOS:) 

+3H2O.  From  solution  in  HN03.  (Schultz- 
Sellack,  Zeit.  Ch.  1870.  646.) 

Solubility,  in  H2O. 

Sat.  solution  contains  at: 

27°      29°      30°      34°    35.5°  mpt. 
65.66  66.99  67.38  71.31  76.82%  Mn(N03)2 
(Funk,  Z.  anorg.  1899,  20.  403.) 

+6H20.  Melts  in  its  crystal  H20  at  25.8° 
and  boils  at  129.4°.  (Ordway.) 

Solubility  in  H20. 

Sat.  solution  contains  at: 
—29°  —26°  —21°  —16°  —5° 
42.29  43.15  44.30  45  52  48.88%  Mn(N03)2, 

0°      +11°    18°    25  8°  mpt. 
50.49  54.50  57.33  62.37%  Mn(N08)2. 

Cryohydrate  is  formed  at  — 36°.  (Funk, 
Z.  anorg.  1899,  20.  403.) 

Manganous  neodymium  nitrate,  3Mn(NO3)2, 

2Nd(N08)8+24H20. 

1  1.  sat.  solution  in  HN08-|-Aq  (sp.  gr. 
1.325)  contains  296  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Manganous  praseodymium  nitrate, 

3Mn(N08)2,  2Pr(N08)8+24H20. 
1  1.  sat.  solution  in  HNOj+Aq  (sp.  gr. 
1.325)  contains  23.4  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Manganous  samarium  nitrate.  3 Mn  (NO 3)2, 

2Sm(NO8)8+24H20. 

1  1.  sat.  solution  in  HNO8+Aq  (sp.  gr. 
1.325)  contains  50.04  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Manganous  thorium  nitrate,  MnTh(NO8)6+ 

8H20. 
Ppt.    (Meyer,  Z.  anorg.  1901,  27.  388  ) 

Manganous  nitrate  cupric  oxide,  Mn(N03)2, 

3CuO+3H2O. 
Ppt.    (Mailhe,  C.  R.  1902,  134.  234.) 


Manganous   nitrate   hydrazine,    Mn(NO3)2, 

2NJS,. 

Not  decomp.  by  H20.    (Franzen,  Z.  anorg. 
1908,  60.  286.) 


Mercurous  nitrate,   basic,   2Hg20, 
H20. 

Ppt.  Decomp.  by  boiling  with  H20. 
(Marignac,  A  ch.  f3)  27.  332.) 

Slowly  sol.  in  cold,  rapidly  in  hot  HCl+Aq: 
insol  in  NH4C1,  and  NH4NO»+Aq. 

+10H20.  Slowly  sol.  in  normal  HN08. 
(Reuss,  Dissert.  1886.) 

4Hg20,  SNoOs-f-HoO.  Sol.  in  a  small  quan- 
tity of  H20;  decomp.  by  a  large  amt.  of  H20 
or  by  warm  H2O.  (Rose,  Pogg  83.  154.) 

Is  3HgO,  2No06-fH20  according  to  Ger- 
hardt. 

-f  5H2O.    (Reuss,  Dissert.  1886.) 

5Hg20,  3N2O5+2H20.  (Marignac  )  Is 
2Eg2p,  N205+H20.  (Lefort,  A.  56.  247.) 
Sol.  in  boiling,  less  sol.  in  cold  H20.  (Marig- 
nac, I.  c.) 

+4H20,  and  +6H20.  (Reuss,  Dissert. 
1886.) 

8Hg20,  5N205+5H20,  and  +11HA 
(Reuss.) 

HHgsO,  6N2O5+25H20.    (Reuss  ) 

16Hg20,  9N206-hl9H20,  4-23H20,  and 
+31H20:  (Reuss) 

3Hg20,N2  05-f2H20.  (Cox,  Z.  anorg.  1904, 
40.177.) 

Mercurous  nitrate,  HgN03. 

Very  sol.  in  liquid  NH3.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Fairly  sol.  in  boiling  CSa.  (Arctowski,  Z. 
anorg.  1894,  6.  257.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Sol.  in  methylamine.  (Franklin,  J.  Am. 
Chem.  Soc.  1906,  28.  1419.) 

-j-H20.  Completely  sol.  in  a  little  warm 
H20,  but  decomp.  by  more  H2O.  Completely 
sol.  as  acid  salt  in  H20  containing  HNO8. 
(Marignac,  A.  ch.  (3)  27.  332.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

-HY4H2o,    H-iVsHA    +II/JB:A    etc. 

(Reuss,  Dissert.  1896.) 

Mercuric  nitrate,  basic,  6HgO,  N205  (?), 

Insol.  in  hot  H20.    (Kane.) 

3HgO,  N2Os4-H20.  Decomp.  to  oxide  by 
washing  with  cold  H20.  Sol.  in  dil.  HN03-f 
Aq.  (Mfflon,  A.  ch.  (3)  18.  361.) 

2HgO,  N205+H20.  SI.  deliquescent.  De- 
comp. by  H20;  sol.  in  dil.  ENOs+Aq. 
(MiUon.) 

+2H20.  Decomp.  by  cold  H20.  DeH- 
quescent.  Sol,  in  HsO  containing  HNO8. 
(Madgnac.) 

+3H20.    (Ditte,  J.  B.  1854.  366.) 

Mercuric  nitrate,  Hg(NO8)8. 

Very  sol.  in  liquid  NH«.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 
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Neither  difcsolvod  nor  attacked  by  liquid 
XO2.  (Frankland,  Chem.  Soc.  1901,  79. 
1303,) 

Sol.  in  benzonitnle.  (Xaumann,  B.  1914, 
47.  1309.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
432SJ 

DifB  cultly  &ol.  in  ethyl  acetate,  (Xaumann, 
B.  1910,  43:  314.) 

Sol.  in  methylal.  (Eidmann,  C  C.  1899. 
31,  1014.) 

-J~J^H2O.  Deliquescent.  Very  sol  in  a 
little  HsO,  H20  precipitates  basic  salt  from 
cone.  Hg(XO3)2+Aq.  Insol.  in  alcohol. 
Decomp,  by  ether.  (Millon.) 

•fHaO.  Extraordinarily  sol.  in  H20. 
(Cox,  Z.  anorg.  1904.  40.  159.) 

-h8H2O.     Melts  at  6°   in   crystal   H20. 


Mercuromercuric  nitrate,  Hg20,  2HgO,  N20s. 

Boiling  H«O  gradually  dissolves  out 
Hgj(N03>2,  and  leaves  residue  of  HgO  and 
Eg.  (Brooks,  Pogg.  66.  63.) 

2Hg20,  HgO,  N20s+H20.  (Ray,  Chem. 
Soc.  1905,  87.  175.) 

HgoO,  2HgO,  N206+H2(X    (Ray.) 

Mercurous  hydrogen  nitrate,  4HgN08,  HNO8 

+8H20. 

(Reuss,  Dissert.  1886.) 
5HgN03,  3HNOs4-26H30.    (Reuss.) 

Mercuric  silver  nitrate,  Hg(NO*)2,  2AgNO». 

Easily  sol.  in  H20  without  decomp.  (Ber- 
zelius.) 

Mercurous  strontium  nitrate,  2SrO,  2Hg2O, 
3N2O5. 

Decomp.  by  H20.  Much  more  sol.  in  H20 
than  the  corresponding  Ba  compound. 

Readily  sol,  in  warm  dil.  HNOs+Ac;  or 
Hg2(N08J2-f-Aq  without  decomposition. 
(Stadeler,  A.  87.  131.) 

Mercurous  thallous  nitrate,  HgNO8,  T1NO8. 

Miscible  with  H20.  (Retgers,  K  Jahrb. 
Miner,  1896.  II,  183.) 

Mercuric  nitrate  bromide,  Hg(NO«)2,  HgBrs. 
(Morse,  Z.  phys.  Ch.  1902,  41.  733.) 

Mercuric  nitrate  cadmitim  oxide,  Hg(N08)2, 

CdO+2H20. 

Ppt.   (Maolhe,  BuU.  Soc.  1901,  (3)  25.  788.) 
+3H20.   Decomp.  by  H20.    (Mailhe.) 

Mercuric  nitrate  cobaltous  oxide,  Hg(NO«)4, 


Ppt.    (Maillie,  C.  R.  1901,  132.  1275.) 
-HHaO.    Decomp,  by  H20.    (Mailhe,  A, 
ch.  1902,  (7)  27.  369.) 


Mercuric   nitrate    cupric    oxide,    Hg(N08)2, 

CuO+2H20,  and  +4H20. 
(Mmlhe,  Bull  Soc.  1901,  (3)  25.  791  ) 
4-5H2O     Decomp.  by  H20.    (Mailhe,  A. 

ch,  1902,  (7)  27.  365  ) 

Mercuric  nitrate  cyanide,  HgCN03)2, 

Hg(CN)2. 

Very  sol.  in  H20.  Very  sol.  in  methyl  al- 
cohol and  solution  is  not  decomp  at  bpt. 
Ethyl  alcohol  apparently  decomp.  it.  (Prus- 
sia, Gazz.  ch.  it.  1898,  28.  (2)  115.) 

Mercurous  nitrate  hydrazine,  2HgN03,  N2H4. 

Decomp.  by  H20.  Stable  in  dil.  HNOS+ 
Aq  solution.  (Hofmann  and  Marburg,  A. 
1899,  305.  215.) 

Ppt.;  very  unstable.  (Hofmann,  B.  1897, 
30.  2021.) 

Hg(N03)2,  N2H4.  Sol.  in  dil.  HC1  and 
HN05.  (Hofmann  and  Marburg,  A.  1899, 
305.  215.) 

Ppt.:  sol.  in  acids;  decomp.  by  alkali. 
(Hofmann,  B.  1897,  30.  2021.) 

Mercuric  nitrate  iodide,  Hg(NOs)2,  2HgI2. 

Decomp.  by  long  boiling  with  HsO.  (Rie- 
gel,  Jahrb.  Pharm.  11.  396.) 

2Hg(N03k  3HgI2.  Easily  decomp.  by 
H2O  ;  less  easily  by  alcohol  or  ether.  (Riegel.) 

HgfN08)2,  HgI2.  Decomp.  very  quickly 
by  HNOsH-Aq  or  alcohol  of  0.814  sp.  gr. 
(SouviUe,  J.  Pharm.  26.  474.) 

Mercuric  nitrate  manganous  oxide,  Hg(N08)2, 
MaO+2H20. 

Decomp.  by  H20.  (Mailhe,  BuU.  Soc. 
1901,  (3)  25.  790.) 

+3H20.    (Mailhe.) 

+4H20.  (Mailhe,  A.  ch.  1902,  (7)  27. 
370.) 

Mercuric  nitrate  nickel  oxide,  Hg(NO8)2,  Ni(J 

+2H2O. 

(Mailhe,  Bull.  Soc.  1901,  (3)  25.  788.) 
+4H20.    Decomp.  by  H20.    (Mailhe,  A. 

ch,  1902,  (7)  27.  369.) 

Mercurous   nitrate   phosphate,   HgNOs, 

Hg8P04+H20.          " 
InsoJ.  in  H2O,  but  decomp.  by  boiling  therer 
with.   Insol.  in  EUPC^  +  Aq  or  alcohol.   Com- 
pletely sol.  in  hot  NH4Cl-HAq.    Decomp.  by 
cold    KOH+Aq,    and    warm    K2CO8+Aq. 
(Wittstein.) 
" 


2HgN"08,  Hg20,  5Hg8PO4+H20.    (Haack, 
A.  262.  192.) 

Mercuric  nitrate  silver  bromide,  Hg(N08)2, 

AgBr. 
(Morse,  Z.  phys.  Ch.  1902,  41.  733.) 
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Mercuric    nitrate     silver    cyanide,     basic, 

Hg(OH)N03,  AgCN+2H20. 
(Schmidt,  Z.  anorg.  1895,  9.  431.) 
Hg(OH)NO3,     5Ag20,     20AgCN4-7H2O. 

(Schmidt.) 

Mercuric   nitrate   silver   iodide,   Hg(N03)2, 

' 


Decomp.  by  H20.    (Preuss,  A.  29.  328.) 

Mercuric  nitrate  sulphide,  Hg(NOa)2,  2HgS. 

Very  si.  sol.  in  hot  H20.  Insol.  in  HNO8+ 
Aq.  Decomp.  by  hot  H2S04  or  aqua  regia, 
also  by  hot  HCl-hAq.  (Barfoed,  J.  pr.  93. 
230.) 

Sol.  in  aqua  regia.  (Deniges,  Bull.  Soc. 
1915,  (4)  17.  355.) 

2Hg(N08)2,  HgO,  6HgS4-12H20.  Insol. 
in  H20,  and  HNOs+Aq  of  1.2  sp.  gr.  (Gramp, 
J.  pr.  (2)  14.  299.) 

Mercuric  nitrate  zinc  oxide,  Hg(N08)2,  ZnO  + 

H20. 

Ppt.  Decomp.  by  H20.  (Mailhe,  C.  R. 
1901,  132.  1274J 

Molybdenum  nitrate,  Mo208,  N20fi  (?). 
Sol.  in  dil.  HNOs+Aq.  (Berzelius.) 
Mo02,  2N206  (?).  Sol.  in  dil.  HN08-f  Aq. 

(Berzelius.) 

Neodymium  nickel  nitrate,  2Nd(NO»)8, 

3Ni(N08)2+24E20. 

1  L  sat.  solution  in  HNO«-f-Aq  (sp.  gr, 
1.325)  contains  116.6  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Neodymium  rubidium  nitrate,  [Nd(NO3)5]B,b2 

+4H20. 

Hydroscopic.  (Jantsch,  Z.  anorg.  1911, 
69.  230.) 

Neodymium  zinc  nitrate,  2Nd(N08)s, 

3Zn(NO8)2-f24H20. 

1  L  sat.  solution  in  EN08+Aq  (sp.  gr. 
1.325)  contains  177  g.  hydrous  salt  at  16°. 
(Jantsch.) 

Nickel  nitrate,  basic. 

Insol.  in  H2O.    (Proust.) 

8NiO,2N205+5E:20.  Insol.  in  cold  or  hot 
E20.  (Habermann,  M.  5.  432.) 

5NiO.  N2OB-h4H20.  Not  decomp.  by  boil- 
ing H26.  (Rousseau  and  Tite,  C.  R.  114. 
1184.) 

Nickel  nitrate,  Ni(N08)2. 

Solubility  in  H20.    See  +3,  6,  and  9HaO. 

Sp.  gr.  of  aqueous  solution  at  17.5°  contain- 
ing: 

5  10  15  20  %Ni(NO,)2, 
1.0463  1.0903  1.1375  1.1935 

25  30  35  40  %  Ni(NO,)2. 
1,2534  1.3193  1.3896  1.4667 

(Franz,  J,  pr.  (2)  5.  295.) 


Sp.  gr.  of  Ni(N03)2-f-Aq  containing  g. 
Ni(N05)2  (anhydrous)  in  1000  g.  H2O  at 
24.4°: 

91.5  g.(  =  Hmol.)  183  274,5    369  460.5  549 

1.073  1.141  1.205  1.266  1.324  1.378 

(Gerlach,  Z.  anal.  28.  468.) 

Sp.  gr.  of  Ni(N03)2+Aq  at  room  temp, 
containing: 

16.493     30.006     40.953%  Ni(NO3)2. 
1.1363      1.2776     1.3879 
(Wagner,  W.  Ann.  1883,  18.  269.) 

Sp.  gr.  of  Ni(NO8)2+Aq  at  25°. 


Concentration  of 
Ni(NOa)*+Aq 

Sp  gr 

1-normal 
Vr-      " 

Vr-      " 
Vr-      " 

1.0755 
1.0381 
1.0192 
1  0096 

(Wagner,  Z.  phys.  Ch.  1890,  5.  39.) 

Sp.  gr.  at  20°  of  Ni(N03)2-f-Aq  containing 
M  g.  mols.  of  salt  per  liter. 
M         0.01          0.025        0.05          0.075 
Sp.  gr.  1.001521  1.003882  1.007792  1.011541 

M        0.1  0.25         0.5  0.75 

Sp.  gr.  1.015307  1.03837    1.07611     1.11310 

M         1,0  1.5  2.0 

Sp.gr.  1.14562    1.22134    1.29459 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  720.) 

Sol.  in  liquid  NH8.     (Guntz,  Bull.  Soc. 
1909,  (4)  6.  1008.) 

Moderately  sol.  in  liquid  NH«.    (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Solubility  in  glycol=7.5%.    (de  Coninck, 
C.  C.  1905,  II.  1234.) 

Insol.  in  benzonitnle.    (Naumann,  B.  1914, 
47.  1370.) 

-f3H20.   Solubility  in  H20. 

Sat.  solution  contains  at: 
58°       60°       64°       70° ' 

61.61  61.99  62.76  63.95%  Ni(NO,)a, 

90°   95°  mpt. 
70.16  77.12%  Ni(N03)2. 

(Funk,  Z.  anorg.  1899,  20.  411.) 

+6H20.   Not  deliquescent  in  dry  air.   Sol. 
in  2  pts.  cold  HsO  and  in  alcohol.    (Tupputi.) 

Mpt.  of  Ni(N08)2+6H20-56.70.     (Ord- 
way;  Tilden.  Chem.  Soc.  45. 409.) 

Sat.  solution  boils  at  136.7°.    (Ordway.) 

Solubility  in  H2O. 

Sat.  solution  contains  at: 
—21°     —12.5°     —10°      --6° 
39.94         41.59     42.11      43.00%  Ni(NO,)», 

0°         4-20°       41°       56.7°  mpt. 
44.32       49.06      55.22     62.76%  Ni(NO,),. 
(Funk,,  Z.  anorg.  1899,  20, 410.) 
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Sat.  solution  of  Xi(N03)2-f  6H20  contains 
44.3%  Xi(NOi)a  at  0°,  and  48.7%  Ni(N03)2 
at  18°.  (Mylius,  Z.  anorg.  1912,  74.  411.) 

Sp.  gr.  of  TNi(NOa)i+Aq  containing  in  1000 
g.  HSO  at  24.4°,  g.  Ni(XO3)2+6H20. 
145.5  g.  (  -  }  2  mol.)  291     436.5      582 
1.069  1.128    1,179     1.224 

727.5        873       1018.5       1164 

1.264       1.299       1.329       1.357 

(Gerlach,  Z.  anal.  28.  468.) 

Sol.  in  NH4OH4-Aq. 

Insol.  in  absolute  alcohol. 

81.  sol.  in  acetone.    (Krug  and  M'Elroy.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

4-9HaO.    Solubility  in  H20. 

Sat.  solution  contains  at: 
—23°      —21°      —10.5° 
39.02      39.48          44.13%  Ni(N03)2. 

Cryohydrate  is  formed  at  —27°.  (Funk, 
Z.  anorg.  1899,  20.  411.) 

Nickel   praseodymium   nitrate,    3Ni(NO8)2, 

2Pr(N08)3+24H20. 

1  L  sat.  solution  in  HN03+Aq  (sp.  gr. 
1.325)  contains  9.28  g.  hydrous  salt  at  16°. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Nickel  samarium  nitrate,  3Ni(NOs)2, 

2Sm(NO,)*+24E20. 

1  1.  sat.  solution  in  HN08+Aq  (sp.  gr. 
1.325)  contains  29.11  g.  hydrous  salt  at  16°. 
(Jantseh.) 

Nickel  thorium  nitrate,  NiTh(NOs)e+8H20. 
Sol.  in  HNO$4"Aq.     (Meyer,  Z.  anorg. 
1901,  27.  387.) 

Nickel  uranyl  nitrate,  10Ni(N08)a, 

3(U02)(N08)2. 

Sol.  in  H20  and  acids;  insol.  in  aq.  alkali. 
(Lancien,  C.  C.  1912,  1.  208.) 

.Nickel  nitrate  ammonia,  Ni(NOa)2,  4NH3-f- 

2H20. 

Efflorescent.  Easily  sol.  in  cold  H20; 
"decomp.  by  boiling.  Insol.  in  alcohol. 
•(Erdmann,  J.  pr.  97.  395;  Ephraim,  B.  1913, 
46.  3106.) 

.    (Andre*,  C.  R.  10$.  936.) 


Nickel  nitrate  chloride  ammonia,  6Ni(N08)2, 

NiCla,  30NE3+16H20. 
Sol  in  HS0  with  decomp.    (Schwarz,  W. 
A.  B.  1850.  272.) 

Nickel  nitrate  cupric  oxide,  Ni(N08)a,  3CuO+ 


Ppt.    (Maihle,  C.  B.  1902,  134.  234.) 


Nickel  nitrate  hydrazine,  Ni(NOa)j,  3N2H4. 

Insol.  in  HoO.  Decomp.  by  hot  H20. 
Easily  sol.  in  dil.  acids.  (Franzen,  Z.  anorg. 
1908,  60.  267.) 

Palladium  nitrate,  basic,  Pd(NO3)2,   3PdO 

+4H20. 
Ppt.    Insol.  in  H2O.    (Kane.) 

Palladium  nitrate,  Pd(N03)2-h«H20. 

Very  deliquescent,  and  sol.  in  H20.  De- 
comp. by  much  H2O  or  alcohol,  (Kane  ) 

Decomp.  by  cold  or  hot  H20.  (Rose,  A,  83. 
143.) 

Platinic  nitrate,  Pt(N03)4  (?). 

Known  only  in  solution,  which  is  decomp. 
on  evaporating.  (Berzehus.) 

Pt(NO3)2,  3PtO2+5H20.  Insol.  in  H20. 
(Prost,  Bull,  Soc.  (2)  46.  156.) 

Platinum  nitrate  sulphocarbamide,  Pt(N03)2, 

4CS(NH2)2. 

Very  sol.  in  H20.  Unstable.  (Kurnokow, 
J.  pr.  1894,  (2)  50.  490.) 

Potassium  nitrate,  KNO3. 

Not  deliquescent,  but,  according  to  Mulder, 
100  pts.  KNOS  under  a  bell  jar  with  H20  take 
up  339  pts.  H20  in  22  days,  and  small  amounts 
finally  deliquesce  completely. 

Sol.  in  H20  with  absorption  of  heat. 

16  pts.  KNOs+lOO  pts.  H20  at  13.2°  lower 
the  temperature  10.2°.  If  the  initial  temp,  is 
23°  it  falls  to  12.8°,  if  0°  it  does  not  fall  below 
— 2.7°,  which  is  the  freezing-point  of  the 
mixture.  (Rudorff,  Pogg.  136. 276.) 

KNOs4-Aq  sat.  at  18.1°  has  1.1601  sp  gr.  and  con- 
tains 22.72%  KNOs,  or  100  pts.  H20  at  18  1°  dissolve 
29.45  pts  KNO3.  (Karsten,  1840.) 

Sol.  in  3  745  pts  HzO  at  15°     (Gerlaoh ) 

Sol  in  3  pts.  H20  at  21°  (Sohiff,  A.  109.  326),  and 
solution  has  1  1683  sp.  gr. 

Sol.  in  3  pts  cold,  and  0  5  pt.  boiling  HaO.    (Four- 

KNOa-fAq  sat  at  18°  has  sp.  gr.  1 151,  and  contains 

21  63%  KNO»,  or  100  pts    H20  dissolve  27  60  pts. 

KNOa  at  18°.    (Longchamp.) 
Sol  in  4  pts.  HsO  at  16°,  and  0.25  pt.  at  b.-pt.    (Rif- 

fault.) 

100  pts  HaO  at  114  5°  dissolve  284  61  pts     (Griffiths.) 
Sol  in  7  pts   cold,  and  1  pt   boiling  HaO      (Berg- 

mann.) 

Sol  in  6  15  pts  cold  H2O  at  18.75°.    (Abl ) 
100  pts.  H2O  at  15  5°  dissolve  26  6  pts.,  at  100°,  100 

pts-    (tire's  Dictionary ) 

KNOs-f-Aq  sat.  at  10°  contains  33.3%.    (Eller.) 
KNOs-hAq  sat.  in  the  'cold  contains  25%      (Four- 

°  KNO«+Aq  sat.  at  12.5°  contains  24,8%.     (Hassen- 
fratz.) 

Solubility  of  KNT03  in  100  pts.  H2O  at  t°. 


t° 

Pts.  KNOs 

t° 

Pts  KNO* 

0 
5 
11.67 
17.91 
24.94 

13.2 
16.7 
22.2 
29.3 

38.4 

45.10 
64.72 
65.45 
79.72 
97.66 

74.7 
97.1 
125.5 
169.2 
236.4 

(Gay-Lussac,  A.  oh.  11.  314.) 
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Solubility  of  KNO3  in  100  pts.  H20  at  t°. 


t° 

Pts   KN03 

16  0 
29 
44  2 

26  7 
43  5 
71  4 

(Nordenskjold,  Pogg.  136.  312.) 

100  pts.  H20  dissolve  at: 
10°       18°       27°       41°        53° 
21.2      27.9      401      66.3      93.3  pts.  KN03. 
(Gerardin,  A.  ch.  (4)  5.  150  ) 

100  pts.  KNOs+Aq  sat.  at  14°  contain 
16.34  pts.  KN03;  at  15°,  18.81  pts.  KNO3. 
(v.  Hauer,  J.  pr.  98.  177.) 

100  pts.  H20  dissolve  at: 
4°        16.3°        68.3° 
16        27.2         132.1  pts.  KN03. 
(Andreae,  J.  pr.  (2)  29.  456.) 

Solubility  in  100  pts  H20  at  t°. 


t° 

Pts 
KNOa 

t° 

Pts 
KNOs 

t° 

Pts 
KNO3 

0 

13  3 

39 

62 

78 

165 

1 

13  8 

40 

64 

79 

168 

2 

14  6 

41 

66 

80 

172 

3 

15  5 

42 

68 

81 

175 

4 

16  4 

43 

70 

82 

179 

5 

17  1 

44 

72 

83 

182 

6 

17  8 

45 

74 

84 

185 

7 

18.5 

46 

76 

85 

189 

8 

19  3 

47 

78 

86 

192 

9 

20  2 

48 

81 

87 

196 

10 

21.1 

49 

83 

88 

199 

11 

22  0 

50 

86 

89 

203 

12 

23.0 

51 

88 

90 

206 

13 

24  0 

52 

91 

91 

210 

14 

25.0 

53 

93 

92 

214 

15 

26  0 

54 

96 

93 

218 

16 

27.0 

55 

98 

94 

222 

17 

28.1 

56 

101 

95 

226 

18 

29.1 

57 

103 

96 

230 

19 

30.2 

58 

106 

97 

234 

20 

31.2 

59 

108 

98 

238 

21 

32.3 

60 

111 

99 

243 

22 

33.5 

61 

113 

100 

247 

23 

34.7 

62 

116 

101 

252 

24 

36.0 

63 

119 

102 

256 

25 

37.3 

64 

121 

103 

261 

26 

38.6 

65 

124 

104 

266 

27 

40.0 

66 

127 

105 

272 

28 

41.4 

67 

130 

106 

278 

29 

42.9 

68 

133 

107 

284 

30 

44.5 

69 

136 

108 

289 

31 

46.0 

70 

139 

109 

295 

32 

48 

71 

142 

110 

301 

33 

50 

72 

146 

111 

307 

34 

52 

73 

149 

112 

313 

35 

54 

74 

152 

113 

319 

36 

56 

75 

155 

114 

326 

37 

58 

76 

159 

114.1 

327.4 

38 

60 

77 

162 

... 

(Mulder,  Scheik.  Verhandel.  1864.  89.) 

100  pts.  H20  dissolve  493  pts.  KX03  at 
125°.  (Tilden  and  Shcnstone,  Phil.  Trans. 
1884.  23.) 

Rhombohedral  KNO3  is  more  easily  soluble 
than  the  prismatic,  and  easily  forms  super- 
saturated solutions.  (Frankenheim.) 

Sat.  KNOs-fAq  contains  at: 

139°     158°    160°     175°     180° 

79.8    83.7    83.9     84.0     84.2%  KNOj. 

190°    215°    225°    258°    283° 
86.0    89.0    904    91.6     96.5%  KN03. 
(fitard,  A.  ch.  1894,  (7)  2.  526.) 

Solubility  in  100  pts.  H20  at  t°. 


0.40 
14  90 
30  80 
44  75 
60  05 
76 

91  65 
114* 


G   KNOa 


13.43 

25  78 

47.52 

74.50 

111  18 

156.61 

210  20 

311  64 


gr  t°'4° 


0817 
1389 
2218 
3043 
.3903 
4700 
5394 


1.6269 


*  B.-pt.  of  sat.  solution. 
(Berkeley,  Phil.  Trans.  1904,  203,  A.  189.) 

100  g.  H2O  dissolve  37.79  g.  KN08  afc  25°. 

100  g.  HS0  dissolve  3.08  g  equiv.  KNO3 
at  20°;  3.27  at  21.5°.  (Euler,  Z.  phys.  Ch. 
1904,  49.  312.) 

1  1.  H2O  dissolves  384.48  g.  KNO3  at  25°. 
(Armstrong  and  Eyre,  Proc.  Roy.  Soc.  1910, 
A,  84.  123.) 

1  1.  sat.  KN"03+Aq  contains  2.8  g.  mols. 
KN03.  (Rosenheim  and  Weinheber,  Z. 
anorg.  1911,  69.  263.) 

100  g.  H20  dissolve  38.485  g.  KN08  at  25°. 
(Haigh,  J.  Am.  Chem  Soc.  1912,  34. 1148.) 

Sat.  KNO3-t-Aq  contains  at: 
50°  58°  62°  68° 

46.39        51.55        53.64        57.04%  K3ST08. 
(Tschugaeff,  Z.  anorg.  1914,  86. 160.) 

Solubility  in  H20. 

100  g.  of  the  sat.  solution  contain  at: 
9.1°       21.1°         35° 
16.76       24.77       35.01  g.  KN08. 
(Findlay,  Chem.  Soc.  1914, 105.  780.) 

Sp.  gr.  of  solution  sat.  at  15° -1.134. 
(Micheland  JKrafft.) 

Sp.  gr.  of  solution  sat.  at  16° =1.138. 
(Stolba,  J.  pr.  97.  503.) 

Sp.  gr.  of  solution  sat.  at  18°  =  1.1601,  and 
contains  29.45%  KNO«.  (Karsten.) 

Sp.  gr.  of  JGSFOs+Aq  at  19.5°, 


%KNOa 

Sp.gr. 

%KNOa 

Sp.gr 

4.871 

9.618 
14.044 

1.0307 
1.0618 
1.0920 

17.965 
21.488 

1.1198 
1.1457 

(Kremers,  Pogg.  96. 120.) 
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Sp.  gr.  of  KNOi+Aq  at  21°. 

Sp.  gr.  of  KNOa-f-Aq  at  25°. 

<J  KNOs 

Sp  gr 

Tc  KNO,, 

Sp  gr 

Concentration  of                            «      „_ 
KNOj-fAq                                Sp  gr> 

1 

2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 

1.0058 
1  0118 
1  0178 
1  0239 
1.0300 
1  0363 
1,0425 
1.0490 
1  0555 
1.0621 
1  0686 
1.0752 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1.0819 
1.0887 
1.0956 
1.1026 
1  1097 
1  1169 
1  1242 
1.1316 
1.1390 
1  1464 
1.1538 
1.1613 

1-normal                      1  0605 
Vr-      "                           1  0305 
l/r-      "                           1  0161 
Vr-      "                            1  0075 

(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 

Sp.  gr.  of  KNO3-f  Aq  at  20.  1°. 

p=per  cent  strength  of  solution;  d=  ob- 
served density;  w=  volume  cone,  in  grams 

percc.(jg=w.) 

(Schiff,  A.  110.  75.) 
Sp.  gr.  of  KN03+Aq  at  15°. 

^  KXOs 

Sp  j?r 

%  KNOa 

Sp  gr 

P 

d 

w 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

1.00641 
1  01283 
1  01924 
1  02566 
1.03207 
1  03870 
1  04534 
1  05197 
1  05861 
1  06524 
1  07215 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1.07905 
1  08596 
1  09286 
1.09977 
1.10701 
1  11426 
1.12150 
1  12875 
1  13599 
1  14361 

25.54 
21  95 
17.88 
13.93 
8  706 
5  393 
4  389 
2  848 
2  030 
0.741 

1  1783 
1  1510 
1  1200 
1  0913 
1.0553 
1.0331 
1.0264 
1.0165 
1.0113 
1.0030 

0  30095 
0.25270 
0  20033 
0.15203 
0.09186 
0.05571 
0.04506 
0.02S95 
0  02053 
0.00743 

(Gerlach,  Z.  anal.  8.  286.) 
Sp.  gr.  of  KNO8-|-Aq  at  17.5°. 

(Barnes,  J.  Phys.  Chem.  1898,  2.  544.) 

Sp.  gr.  20°/4°  of  a  normal  solution  of  KNO* 
*  1.05954;  of  a  0.5  normal  solution  «  1.029325. 
(Haigh,  J.  Am.  Chem.  Soc.  1912,  34.  1151.) 

Sp.  gr.  of  sat.  KNOs-f  Aq  at  t°. 

K$>,    SP  gr      K$o, 

SP  gr'       K$0,     SP  sr' 

1      1.006         8 
2      1.012         9 
3      1.019       10 
4      1  025       11 
5      1,032       12 
6      1.038       13 
7      1.045       14 

1.051       15      1.099 
1.058        16       1  106 
1.065        17       1  113 
1.072       18       1  120 
1.078        19       1  127 
1  085       20       1.134 
1.092 

t° 

G  KNOjsol.  in 
100  g  HsO 

Sp  gr. 

(Hager,  Comm.  1883.) 
Sp.  gr.  of  KNO3-hAq  at  18°. 

G 
10 
20 
30 
40 
50 
60 
70 

13.27 
20.89 
31.59 
45.85 
63  90 
85.51 
109.00 
138.00 

1.0S4 
1.120 
1.161 
1  212 
1.282 
1.339 
1.403 
1.446 

%  KNO« 

Sp  gr. 

%KNO* 

Sp.  gr. 

5 
10 

15 

1.0305 
1.0632 
1  097 

20 
22 

1.133 
1  148 

(Kohlrausch,  W.  Aon.  1879.  1.) 

Sp.  gr.  of  KNOj-f  Aq  at  20°,  containing  mols. 
KNOj  in  100  mols.  H20. 

(Tschernaj,  J.  Russ.  Phys.  Chem.  Soc.  1912, 
44.  1565.) 

The  saturated  solution  boils  at  114.1°  (Mul- 
der); 114.5°  (Griffiths);  115.9°  (Legrand,  Ger- 
ardin);  117°  (Magnus);  118°  (Kremers);  126* 
(Le  Page). 
The  saturated  solution  forms  a  crust  at 
111°,  and  boils  at  115°;  highest  temp,  ob- 
served, 115.3°.   (Gerlach,  Z.  anal.  2&  426.) 

Mols. 
KNO» 

Sp.  gr. 

Mols. 
KNO* 

Sp.gr. 

0.5 

1 

2 

1.01730 
1.03373 
1.06524 

4 

5 

1.12264 
1.14888 

(Nicol,  Phil.  Mag.  (5)  16.  122.) 
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B.-pt  of  KXO  +Aq  containing  pts.  KXO3  to 
100  pts.  H20.  G  =  according  to  Gerlach 
(Z.  anal.  26.  444);  L  =  according  to 
Legrand  (A.  ch.  (2)  62.  426). 


B-pt 

G 

L 

B-pt. 

G 

L 

100.5° 

7  5 

107° 

120  5 

119.0 

101 

15  2 

12.'2 

108 

141  5 

140  6 

101  5 

23 

109 

164 

163  0 

102 

31 

26.4 

110 

188.5 

185.9 

102  5 

39 

111 

215 

209,2 

103 

47.5 

42*2 

112 

243 

233  0 

103  5 

56 

113 

274 

257.6 

104 

64  5 

59  6 

114 

306 

283.3 

104  5 

73 

115 

338  5 

310.2 

105 

82 

78.*3 

115  9 

335.1 

106 

101 

98  2 

... 

••• 

1  pt.  KN03  dissolves  in  1.4  pts.  HN03;  at 
20°  in  3.8  pts.,  and  at  123°  in  1  pt.  HNO3-{-Aq 
of  1 .423  sp.  gr.  (Composition  2HN03,  3H20.) 
(Schultz,  Zeit.  Ch.  (2)  5.  531.) 

Solubility  of  KN03  in  HN08  at  0°. 


G,  per  100  cc.  solution 


KNOs 


12.65 

10.02 

8.38 

7.49 

7.49 

7.68 

10.42 

28.64 


HNOa 


0.00 

3.71 

8  38 

13.58 

19.47 

30.04 

42.86 

75  95 


Sp  gr. 


1.079 


.093 
,117 
,144 
202 
289 
498 


(Engel,  C.  R.,  1887,  104.  913.) 
Solubility  in  HNO3+Aq. 


Solution 
temp. 


+14.0 
17.0 
19.5 
22.0 
21.5 
21.5 
20,0 
—  4.0 
4-16.5 
22.5 
23.5 
25.5 
27.0 
29.0 
30.5 
21.0 
39.0 
50.0 


24.4 

32.6 
34.8 
37  2 
44  5 
47.8 
48.6 
50.9 
37.2 
44.5 
47.2 
47.8 
48.6 
49.4 
50.1 
50.9 
49.4 
50.9 
51.7 


Solid  phase 


KNOs,  2HN03(solution  in 
HNO8)  (stable) 


(mpfc.) 
(Solution  in  KNO3)  (labile) 


KNOs,  EN08  (labile) 

(stable) 

n 
a 

(labile) 

KN03(labile) 
(stable) 


Sol  in  sat.  NH4Cl+Aq.  Solution  thus 
obtained  contains  43,07  pts.  mixed  salts,  or 
100  pts  H^O  dissolve  75.66  pts.  mixed  salts, 
viz.  38.62  pts.  KNO3  and  39.84  pts.  NH4C1. 
(Karsten  )  See  also  under  NH4CL 

Solubility  of  KN03+K2C03  and  KHCO3 
in  H20,  see  under  K2CO3  and  KHC03. 

Sol  in  sat.  BaCl>-{-Aq  with  pptn.  of 
Ba(NOi)8. 

Sol  in  sat.  NH4N"03+Aq,  at  first  without 
pptn.,  but  afterwards  NH4N03  is  pptd.  (Kar- 
sfcen.) 

Sol.  in  NH4NO3-f-Aq  with  pptn.  of 
NEUNOs.  (Riidorff,  B.  6.485.) 

See  also  under  NH4N03. 

Sol.  in  sat.  Ba(NO3)2+Aq,  but  soon  a 
double  salt  separates.  (Karsten.) 

See  also  under  Ba(N08)a. 

Sol  in  Ca(N03)2+Aq.    (Longchamp.) 

See  also  under  Ca(N03)2. 

Sol.  in  sat.  Pb(N03)2-fAq  without  pptn. 

100  pts.  H20  dissolve  119.6  pts.  Pb(NOs)2 
and  67.1  pts.  KN03  at  21.2°.  (Riidorff,  B.  6. 
484.)  See  also  under  Pb(NOs)2. 

Solubility  in  AgN03-f-Aq  at  t°. 


——7 

—7. 

—4 

+20 

33 

34 

36 

38 

46 

54 

54 

61 

68 

96 

105 

142 


Sat.  solution  contains 


%  KNOs 


10.5 
10.5 
11  3 
23.6 
26.3 
27.3 
29  4 


33.1 


34.3 
37.8 
38.5 
41.5 


%  AgNO*     %  total  salt 


39.4 
40.5 
42  5 
46  4 

50  9 

51  1 
52.0 


55.0 
55.8 

si.'e 

55.4 
55.6 
55.8 


49.9 
51.0 
53  8 
70.0 
77.2 
78.4 
81.4 
81  7 
82.3 
88.1 

89*5 
88,9 

93  2 

94  1 
97  3 


(ffitard,  A.  ch.  1894,  (7)  3.  286.) 

Solubility  of  mixed  crystals  of  KNOa  and 
AgNOs  in  H20  at  25°. 


G.  per  1. 


AgNOa     KNOi 


45.9 

110.7 
176.8 
259.6 
365.6 
507.9 
745.9 


321.8 
322  6 
333.7 
364.0 
456.4 
387.2 
398.6 


Mg.  mols.  per  I. 


AgNOi    KNO* 


270 
6513 
1040 
1258 
2151 


3180 
3184 
3298 
3597 
4511 
3816 
3960 


Mol  % 
AgNO* 
in  solu- 
tion 


7.83 
16.96 
23.97 
29.81 
32.28 
43.85 
57.70 


Mol  % 
AgNOj 
in  solid 
phase 


0.2896 

0  6006 

0.9040 

1.054 

1.604 

2.439 

8.294 


(Groschuff,  Z.  anorg.  1904,  40, 10.) 


(Herz,  Z.  Kryst.  Min.  1897,  28. 405.) 


582 


NITRATE,  POTASSIUM 


Solubility  of  KNO3-f  AgNO3  at  30° 


Composition  of  the 

-solution 

Sohd  phase 

<l  KX(>3 

<rc  AgXOa 

0 

73  0 

AgNOa 

5.53 

71  05 

a 

11  22 
13.44 

69  01 
65  08 

AgNOa  +AgNO,,  KX03 
AgNOa,  KN03 

17  38 

57  85 

it 

25  05 

46  32 

KNOa+AgNOa,  KN08 

25  00 

46  45 

U 

26  58 

39  09 

KN03 

29  22 

23  59 

u 

30  45 

11  51 

K 

31  30 

0 

u 

(Schreinemakers,  Z.  phys.  Ch.  1909,  65.  576.) 

KNOa+NaNOa. 

100  pts.  H20  dissolve  34.53  pts  KN03  and 
91.16  pts.  NaNOa  at  15.6°,  and  solution  has 
sp  gr. « 1.478.  (Page  and  Keightley.) 

100  pts.  KNOa+NaNOa+Aq  sat.  at  14° 
contain  52.17  pts.  of  the  two  salts;  sat.  at  13° 
contain  53.15  pts.  of  the  two  salts  (v.  Hauer.) 

100  pts.  H20  dissolve  at  18.75°  29  45  pts. 
KNO8  and  89.53  pts.  NaNOa,  if  sat  KN03+ 
Aq  is  treated  with  NaN03,  and  35.79  pts, 
KN08  and  88.00  pts.  NaNOa  by  the  opposite 
process.  134.38  pts.  of  the  two  salts  are  dis- 
solved if  a  mixture  of  the  salts  is  treated  with 
E20  at  18.75°.  (Karsten.) 

100  pts.  H2O  dissolve  39.34  pts.  KN03  and 
94.60  pts.  NaNO3,  or  133.94  pts  of  the  two 
salts  at  20°.  (Nicol,  Phil.  Mag.  (5)  13.  385.) 

Solubility  of  mixtures  of  KN03  and  NaN03. 


NaN&sin 
mixture 
before 
solution 

Total  amt 
mixed 
salts  dis- 
solved in 
100  pts. 
HsO  at  20 

Pts. 
NaNOs 

dis 
solved 

Pts 
KNOs 
dis 
solved 

NaNOs  in 
mixture 
after  solu- 
tion and 
evap  to 
dryness 

100 

86  8 

86  8 

0 

100 

90 

109  6 

96.4 

13  2 

88 

80 

136.5 

98.0 

38  5 

71.8 

70 

136  3 

,  , 

t 

60 

137  6 

90.0 

47.6 

65*4 

50 

106.1 

66.0 

40.1 

62.2 

45.7* 

88.0 

53.3 

34  7 

60.6 

40 

81.1 

45.6 

35.6 

56.2 

30 

73  5 

20 

54.1 

20*8 

33.*3 

38*.  5 

10 

40.9 

9  4 

31.5 

22.9 

0 

33.6 

0 

33.6 

0 

(Carnelley  and  Thomson,  Chem.  Soc.  63. 
782,) 


Solubility  of  KNOa-f-NaNOa  in  H20  at  10°. 


In  1000  com   H2O 

Solid  phase 

NaXOa 

KNOj 

805  0 

848  3 

301  9 

208  9 

NaN03 
NaN03,  KNO3 
KNO* 

(Kremann  and  Zitek,  M.  1909,  30.  325.) 
SolubiKty  of  KN03+NaNO3  in  H20  at  24.2°. 


In  1000  ccm   HaO 

Sohd  phase 

NaNOa 

KNOs 

913  58 

$10  60 
1019  65 
1018  40 
931  30 
346.70 

123  60 
435  85 
437  70 
422  00 
390  00 
377  35 

NaNO3 

u 

NaN03,  KN03 

a 

KNO? 

a 

tt 

(Kremann  and  Zitek.) 
Solubility  of  KN03-f-NaN03  in  H20  at  25°. 


%  KNO, 

%  NaNOa 

Sohd  phase 

38  70 
41  60 
46  35 
39.08 
2098 

39  62 
66  31 
100.10 
98  99 

94  44 

KNO3 

cc 

KN03-hNaN08 
NaN03 

(C 

(Uyeda,  Mem.  Col.  So.  Kioto,  1910,  2.  245.) 

Solubility  in  NaN03-f  Aq  at  20°,  30°,  40° 
and  91°.  Data,  given  in  the  original,  show 
that  each  salt  increases  the  solubility  of  the 
other.  (Leather,  Mem.  Dept.  Agric.  India, 
1914,  3.  177;  Chem.  Soc.  1915,  108.  (2),  13.) 

100  pts.  H20  dissolve  28.92  pts  KNOj, 
53.68  pts.  NaN03,  and  26.44  pts.  NaCl  at 
15,6°,  and  solution  has  sp.  gr.~1.44.  (Page 
and  Keightley,  Chem.  Soc.  (2)  10.  566.) 

Solubility  of  KN03-|-NaN03+NaCl  in  H2O 
at  25°. 


KN°Os 

NaNOa 

Nafcl 

Solid  phase 

38.44 
38.57 
42  55 

17.77 
28.08 

'44.72 

22.8? 
44  40 
63.26 
61.12 
62  92 
82  82 

32  58 
27.67 
23  59 
23.94 
23  70 
9.56 

NaCl+KN03 

t( 

NaN03,  KNO3+  NaCl 

« 
u 

(Uyeda,  Mem.  Col.  Sc.  Kioto,  1910,  2.  245.) 

KNOs-fSr(N08)2. 

1 1.  H2O  sat.  with  both  salts  at  25°  contains 
552  g,  KNO»-M074  g.  Sr(NO«)2.  (Le  Blanc 
and  Noyes,  Z.  phys.  Oh.  1890,  6.  386.) 
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Solubility  of  KN03-f-Sr(X03)2  at  t°. 


t° 

KNOj 

Sr(N03)2 

Solid  phase 

20 

22  90 
21  70 
21.01 
19  60 
19  49 
19  69 
17.56 
12.65 
10 

5  49 
9  17 
17  10 
31  24 
34.91 
39  56 
40  37 
41.12 
40  70 

KN03 

t 

i 
t 

t 

KNO3+Sr(N03)2,  4H20 
Sr(N03)2,  4H20 

s 

40 

30  26 
26.90 
22.50 
11  19 
0 

23  70 
38  52 
40  22 
44.19 
47.7 

KNOs 
KN03+Sr(N03)2,  4H2O 
Sr(N03)2,  4H20 

(C 

(Findlay.  Morgan  and  Morris,  Chem.  Soc. 
1914, 105.  779.) 

KN03-i-TIN03 

100  g.  H2O  dissolve  43.5  g.  TlN03-h  104.2  g. 
KN03  at  58°.  (Rabe,  Z.  anorg.  1902,  31. 
156.) 

Solubility  of  mixed  crystals  of  KN03+T1N03 
in  E20  at  25°. 


G.  per  1. 

Sp  gr. 

TINOa 

KNO8 

0  00 

351.0 

1.2632 

2  37 

329.0 

1.1903 

6  15 

332.4 

1.1956 

17  64 

333.7 

1.2050 

49.74 

333.3 

1.2196 

63  60 

321.0 

1.2436 

86.18 

330.5 

1.2617 

123.8 

428.3 

1.2950 

101  3 

245.1 

1.2050 

116.1 

0.0 

1.0964 

(Herz,  Z.  Kryst.  Min.  1897,  28.  405.) 
KNO4+E:Br. 

"Solubility  in  KBr+Aq. 


1  litre  of  the  solution  contains 


at  14.5° 

at  25  2° 

Mol.  KBr 

Mol.  KNO» 

Mol.  KBr 

Mol.  KNOs 

0  0 
0.356 
0.784 
1.092 
1.577 
2.542  , 
3.536 

2.228 
2.026 
1.835 
1.730 
1.589 
1.406 
1.308 

0.0 
0.38 
0.93 
1.37 
2.08 
2.87 
3.55 

3.217 

3.026 
2.689 
2.492 
2.216 
1.958 
1.807 

(Touren,  C.  R.  1900, 130.  910.) 


KN03+KCL 

100  pts.  H20  dissolve  pts.  of  the  two  salts: 


KN03         .     . 
KC1      ... 

At  12  9° 

At  13.3° 

18.8 

28.5 

18.9 

29.8 

(Kopp.) 


100  pts  H20  dissolve  315.2  pts.  KC1  and 
19.1  pts.  KNO3  at  20.0°.  (Rudorff,  B.  6. 484.) 

100  pts.  H20  dissolve  18.95  pts.  KNO3-|- 
32.84  pts.  KCL  or  51.79  pts.  of  the  mixed 
salts  at  20°.  (Nicol,  Phil.  Mag.  (5)  31.  385.) 


Solubility  of  KC1  with  addition  of  KNOS  at 
17  5°. 


Sp  gr 

100  ccm  of  solution  contain  g. 

KC1 

HaO 

KNOa 

1  1730 
1  1980 
1.2100 
1.2250 
1  2360 
1.2390 
1.2388 
1.2410 

29  39 
27  50 
27  34 
26.53 
25  98 
25.96 
25.95 
26.24 

87.85 
85.68 
84.76 
83.58 
82.84 
82.65 
82.43 
82.63 

0 
6.58 
8.83 
12.48 
14.83 
15.22 
15.49 
15.33 

KNO3  separated  out  in  last  four  solutions. 


Solubility  of  KN08  with  addition  of  KC1  at 
20.5°. 


Sp.gr. 

100  ccm  of  solution  contain  g. 

KNO? 

HaO 

KCl 

1.1625 
1.1700 
1.1765 
1.1895 
1.1983 
1.2150 
1.2265 
1.2400 

27.68 
24.39 
22.44 
20.23 
18.96 
17.67 
17.11 
16.79 

88.51 
87.89 
87.47 
86.48 
85.69 
84.23 
83.40 
82.24 

0 
4.72 
7.74 
12.23 
15.15 
19.61 
22.17 
24.96 

(Bodlander,  Z.  phys.  Ch.  7.  359.) 
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Solubility  in  KCI-i-Aq  at  t°. 


t° 

Sat  solution  contain^ 

^  KN03 

(  ,'  KCl   »  '  \  total  salt 

—11.4 

4  0 

IS  4   -   22  4 

—11 

3  9 

18.1   :   22  0 

-10 

3.8 

IS  0   ;   22  3 

-4 

19  7 

-f  2  5 

6.3 

19  9 

26  2 

4  5 

7  3 

20  7 

28  0 

4.5 

7.8 

19  8 

27  6 

8.5 

7  9 

20  9 

28.8 

10.5 

S  4 

21  0 

29  4 

13.5 

8.9 

21.8 

30  7 

14 

10  2 

21.3 

31.5 

17 

9.7 

22  6 

32.3 

23 

12  5 

21.8 

34  3 

27 

14.9 

21  3 

36  2 

29 

16.1 

21.0 

37.1 

34 

18.9 

21  2 

39.3 

36 

18.9 

21  6 

40  5 

37.5 

19.2 

21.6 

40  8 

39 

21.0 

21  0 

42  0 

42  5 

21.8 

20  9 

42  7 

48 

25  3 

20  3 

45.6 

50 

28  3 

20.8 

49.1 

52 

. 

20.2 

53 

48.7 

56 

29*5 

19*5 

49.0 

61 

34  5 

18.3 

52.8 

62 

35.4 

. 

71 

40.5 

i7'.3 

57^8 

81 

47.1 

15.4 

62  5 

85 

48  2 

15  3 

63.5 

90 

52  8 

13  3 

66  1 

96 

54.1 

12.6 

68  7 

97 

56.6 

12.4 

69.0 

104 

59  9 

10  8 

70.7 

105 

10  9 

120 

69.6 

7.7 

77  3 

120 

69  1 

7  6 

76  7 

OBtard,  A.  ch.  1894,  (7)  3.  285.) 


Solubility  in  KCl-f-Aq. 


1  litre  of  the  solution  contains  at 


145° 

at  25.2° 

Mot.  KCl 

Mol.  KNOs 

Mol,  KCl 

Mol  KNQ» 

0.0 
0.182 
0.424 
0.880 
1.778 
2.204 
2.635 
3.172 

2.228 
2.172 
2.057 
1.830 
1.576 
1.515 
1.423 
1.355 

0.0 
0.26 
0.66 
1.35 
2.08 
2,78 
3.04 

3.217 
3.086 
2.853 
2  510 
2.218 
2.015 
1.946 

Solubility  of  KC1  in  KNO^+Aq. 


(Touren,  C.  R.  1900, 130.  909.) 


t° 

Concentra- 
tion of 
KNOa 
%  mol  per  1 

G.  salt 
dissolved  in 
1  1  H20 

Molecular 
solubility 

p° 

0 

283  55 

3.81 

X 

284  25 

3  81 

l/2 

283  60 

3  81 

1 

287  60 

3  86 

25° 

0 

364.15 

4.89 

l/£ 

365.00 

4.90 

I/I 

361.65 

4  86 

1 

358  80 

4.81 

1« 

355.20 

4.77 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  (A)  1910. 
84.  127.) 

Solubility  in  KCI+Aq  at  20°,  30°,  40°  and 
91°.  Data,  given  in  the  original,  show  that 
each  salt  diminishes  the  solubility  in  EfoO  of 
the  other.  (Leather,  Mem.  Dept.  Agric.  India, 
1914,  3.  177;  Chem.  Soc.  1915,  108.  (2)  13.) 

KNOi+NaCl. 

NaCl  is  sol  in  sat.  KN03+Aq,  and  the 
mixed  solution  is  capable  of  dissolving  more 
KNO3.  An*  amount  of  H20,  which,  when 
pure,  could  only  dissolve  100  pts.  KN08,  can 
in  this  way  be  made  to  take  up  152.64  pts. 
(Longchamp,  A.  ch.  (2)  9.  8.) 

Sol.  in  sat.  NaCl+Aq. 

100  pts.  H20  dissolve: 


Longchamp 

Rudorff 

Page  and 
Keightley 

4° 
(1) 

14°           18° 
(2)            (3) 

156° 
(4) 

NaCl 
KNOs 

35.96 
26  01 

38.5    38  9 
28.7    36.1 

39  57 
32.32 

61  97 

67  2    75  0 

71.89 

NaCl 
KNO* 

Karsten 
1875° 

Mulder 
At  b.-pt. 

(8) 

(5) 

(6) 

(7)        . 

36.53 
33.12 

38.25 
29.45 

39.19 
38.53 

37  9 
306.7 

69.65 

67.70 

77.72 

344.6 

1,  2,  3,  4,  and  8.   Both  salts  in  excess. 

5.  Sat,  NaCl-f  Aq  treated  with  KN08. 

6.  Sat.  KNOa+Aq  treated  with  NaCl. 

7.  The  two  salts  simultaneously  treated 
with  H2O, 

100  pts.  H20  dissolve  31.44  pts.  KN08, 139 
pts,  J£C1,  and  38.58  pts.  NaCl  at  15.6°,  and 
solution  has  sp.  gr.  =  1.33.  (Page  and 
Keightley.) 
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Solubility  in  NaCl+Aq  at  t°. 

without  pptn.,  but  K2S04  is  afterwards  pptd. 
(Kara  ten.) 

100  pts.  H20  dissolve: 

t° 

Sat  solution  contains 

<X  KN03 

%  NaCl 

'^  total  tsult 

—22 
—19  5 
—15  5 

—7 
—6 

7  3 
7  9 
8  7 
10  1 
10  9 
12  7 
12  9 
16  6 
19  0 
19  8 
18  9 
20  4 

21  8 
20  7 

24> 
25.0 
25  9 
26  7 
27  9 
29  8 
31.1 
38  5 
39  4 
40  9 
49  7 
53  9 
54.8 
57  4 
61  4 
64.7 
70  0 
69.9 
71.3 
72.2 
73.8 
73  6 
72,9 
73.0 
74  2 
75.7 
77  7 
80.7 
79.1 

22  5 
22  6 
22  1 
22  5 
23  0 
23  3 
23  8 
22  8 
22  8 
22  0 
22  5 
22  3 
21  2 
20  7 
22  3 

20  7 
20  2 
20  2 
20  7 
202 
19  5 
20  0 
16  5 
17  1 
15  3 
14  0 
13  6 
12  9 
12  6 
10  4 
9  5 
9  0 
9  3 
8  4 
90 
8  0 
7  9 
8  8 
7.6 
7.9 
7.6 
7.6 
5  8 
5.9 

29  8 
30  5 
31  S 
32  6 
33  9 
36  0 
36  7 
39  4 
41  8 
41  8 
41  5 
42  7 

42*5 
43  0 
45  0 
45.4 
45  2 
46  1 
47  4 
48  1 
49  3 
51  1 
55.0 
56.5 
56.2 
63.7 
67  5 
67.7 
70.0 
71.8 
74.2 
79.0 
79.2 
79.7 
81.2 
81.8 
81.5 
81.7 
80.6 
82.1 
83.3 
85.3 
86.5 
85.0 

Mulder 
18  73° 

CD 

Karsten            Ko^ 

Mulder 

18.75°      '  OQo            4Qo  '      18.75° 
(2)            (3>              (4)           (5) 

—  1 
+1 
+11 
17 
18 
18 
20  5 
22 
22 
26 
27 
30.5 
32.5 
32.5 
33 
35 
39 
42  2 
50 
54 
58.5 
70 
76 
79 
84 
90 
96 
105 
106 
107 
115 
122 
127 
127 
127 
128 
132 
145 
170 
171 

KNO3    29  90 
K2SO 

29  42    26  9    59 
4.0        66      5. 

35     ... 
75     10.8 

2.  H2O  sat.  with  KN03  and  K2S04  simul- 
taneously, or  to  a  sat.  solution  of  one  salt  the 
other  was  added. 
3  and  4.    H20  sat.  with  both  salts  simul- 
taneously. 
Mulder  doubts  the  results  of  3  and  4. 

Solubility  in  K2S04+Aq  at  t6. 

In  100 
t° 

com  of  the  solution 

Sp.  gr.  of 
solution 

G    KNOa            G  KsSCU 

15           216  5              50  7 
25           308  5              47.66 

1.165 
1.210 

(Euler,  2.  phys.  Ch.  1914,  40.  313.) 

Slowly  sol.  in  sat.  NaaS04  at  first  without 
pptn.,  but  afterwards  K2SO*  or  NaS04  sep- 
arates out. 
Sol.  in  sat.  ZnS04+Aq  with  pptn.  of  double 
salt.    (Karsten.) 
Sol.  in  sat.  KClOs+Aq,  from  which  solu- 
tion it  is  not  pptd.  by  salts  which  would  ppt. 
it  from  aqueous  solution.    (Karsten.) 
Hydiazine  dissolves  21.7  pts.  KNO8  at 
12.5-13°.    (de  Bruyn,  R.  t.  c.  1899,  18.  297.) 
Neither  dissolved  nor  attacked  by  liquid 
N02.   (Frankland,  Chem.  Soc.  1901,  79.  1361. 
Very  sol.  in  liquid  NH».    (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 
Insol.  in  absolute  alcohol:  in  dilute  alcohol 
it  dissolves  proportional  to  the  amount  of  HiO 
present,  but  always  less  is  dissolved  than  the 
H2O  would  dissolve  by  itself.    (Gerardin.) 

(Etard,  A.  ch.  1894,  (7)  3.  283.) 

100  g.  H2O  dissolve  41.14  g.  KNO8  and 
38.25  g.  NaCl  at  25°;  168.8  g.  JEGSTOs  and 

«W%   fi-t                 XT^^HI      -j.      rt/\0               /C4         1-        T            t_                 SVt 

1898,2.46.) 

See  also  under  NaCl. 

Sol.  in  sat.  CuS04+Aq,  forming  a  double 
salt,  which  soon  separates  out. 

very  slowly  and  slightly  sol.  in  MgSO4+ 
Aq  with  pptn.  of  MgSO4.  (Karsten.) 

KN08+K2S04. 

Sat.  KNOt+Aq  dissolves  some  KjS04,  and 
sat.  KjSO4+Aq  slowly  dissolves  some  KNOj 


100  pts.  alcohol  containing  %  by  weight  of 
alcohol  dissolve  pts.  KNO«  at  15°. 

10    20    30     40    50     60     80%  alcohol 
13.2   8.5   5.6   4.3   2.8    1.7    0.4  pts.  KNO«. 

(Sohiff,  A.  118. 365.) 
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Solubility  in  100  pts  al 
of  alcohol,  fc 

cohol 

att°    D  =  bp.gr. 
lubility. 

Solubility  in  alcohol. 

—  so 

Wt  <  \  alcohol 

G  KNOa  per  100  K  alcohol 

D  =0  9901 

D=09SiS   J     I)  = 

-iiorw*    ID- 

0  9720 

at  30° 

at  40° 

t° 

** 

t° 

ri         t° 

s 

t' 

{      « 
!     v' 

0 
S  25 
17  0 
25  7 
35  0 
44,9 
54.3 
65.0 
75.6 
88.0 

45  6 
32  3 
22  4 
15  1 
11  4(34.5°) 
7.0 
4  5 
2  7 
1.3 
0.4 

64  5 
47  1 
33  3 
24  1 
16.7 
11  6  (44°) 
7.2  (55°) 
4  4 
2.0  (76  3°) 
0  6  (88.5°) 

12 
21 
33 
43 
53 
61 
62 

IS  1 
25  0 
40  4 
58  G 
79  1 
94  5 
95  7 

12 
21 
30 
41 
50 

14  0 
21  7 
37  8 
45  0 
72  9 

10  i 

si 

18 
20  , 
31 
34 
40 
41 
50 
53 
61 
62 

10  20 
10  19 
11  74 
14  52 
10  35 
25  81 
28  03 
36  66 
37  20 
50  14 
56  01 
72  24 
73  36 

14 
25 
34 
44 
47 
00 

8  8 
13  6 
20  3 
31  3 
34  2 
52  3 

(Bathrick,  J.  phys.  Ch.  1896,  1.  160.) 

Solubility  of  KN"03  in  ethyl  alcohol+Aq  at 
30°. 

D  =0  9373 

D  =0  9390 

D  = 

=0  S9t»7 

D  -0  SJ29 

%  by  wt  HaO     %  by  wt  alcohol 

%  by  wt  KN08 

t° 

s 

t° 

S 

t° 

S 

t° 

s 

68.7                   0 
69  2                  10  1 
67.3                 17  0 
64  1                 23.8 
58  8                 32  2 
508                 43.1 
39.8                 56.9 
33.9                 63  8 
22  3                 76.8 
75                 92  3 

31,3 
20.7 
15.7 
12.1 
9.0 
6.1 
3.3 
2.3 
0  88 
0.15 

14 

25 
33 

44 
57 
65 

5  4 
9  0 
13  2 
19.1 
29.1 
36.2 

16 
24 
40 
51 
60 
64 

4  13 
6  00 
10  94 
16  51 
21.54 
24.22 

12 
33 

47 
57 

1  61 
3  62 
5.77 
6  97 

15 
22 
40 
54 
60 

0  29 
0  39 
0.62 
0.78 
1.10 

(Gerardin,  A.  ch.  (4)  5.  151.) 
Solubility  of  KN03  in  alcohol  at  18°. 

(Schreinemakers,  Z.  phys.  Ch.  1909,  66.  556.) 
Solubility  in  ethyl  alcohol  at  25°. 

Sp  gr. 

100  ccm 

contain  g 

Alcohol 

Water 

KNOs 

Concentration  o: 
alcohol  ing  mol 
per  1.  HaO 

Solubility  in 
1  1  H2O 

Mol 
solubility 

1.1475 
1.1085 
I.  1010 
1.0805 
1.0655 
1.0490 
1  0375 
0.9935 
0  9585 
09456 
0.9050 
0.8722 
0.8375 

5?24 
8  69 
14.08 
16,27 
19.97 
28.11 
37.53 
42.98 
51.23 
61.65 
69.60 

89 
87 
86 
83 
77 
76 
72. 
64. 
54. 
48. 
27. 
24. 
13. 

63 
44 
26 
18 
93 
36 
93 
74 
21 
15 
32 
74 
95 

25.12 
20.11 
18.60 
16.18 
14.54 
12.27 
10.85 
6.50 
4.11 
3.37 
1.95 
0.83 
0  20 

0 
1 

384.48 
368.30 
354.40 
327.00 

3.80 
3.64 
*     3.50 
3.22 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910, 
(A)  84.  127.) 

Solubility  of  KNOS  in  methyl  alcohol  +Aq  at 
30°. 

%bywt  HaO 

%  by  wt.  alcohol 

%  by  wt.  KNO« 

(Bodlander,  Z.  phys.  Ch.  7.  316.) 

68.7 
68.9 

66.4 
61.0 
53.9 
39.2 
0.99 

0 

7.8 
17  3 
27.8 
38  4 
57.0 
98.58 

31.3 
23.3 
16.3 
11.2 
7.7 
3.8 
0.43 

(Schreinemakers,  Z.  phys.  Ch.  1909,  65.  556.) 
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Solubility    of    KNO,-fAgN08    m    51.6% 
CaH.OH-f  Aq  at  30°. 

Solubility  m  H20. 

Solution  temp 

<;  b>  \\t 
KNOs 

<7C  bv  -wt. 
HNTOa 

To  to  wt. 
HsO 

KNOa 

AgNCh 

Solid  phase 

mpt.  +22° 
20  5 
18  0 
12  0 
6  0 
0 

44.5 
44.1 
43  8 
43  0 
42  3 
41  6 

55  5 

55  0 

54  5 
53  6 
52  7 
51  8 

0 
0  9 
1  7 
3  4 
5  0 
6.6 

4.8 
4.55 
4.11 
4  26 
2  62 
0 

0 
5  15 
16.47 
21  28 
36  94 
37 

KN03 

a 
(t 

KN03+AgN03,  KN03 
AgNO3,  KNOs-f  AgN08 
AgN03 

(Groschuff.  Z.  onowr   IQfU  40.  11  ^ 

(Schreinemakers,  Z.  phys.  Ch.  1909,  65.  556.) 

100  g.  40%  ethyl  alcohol  sat.  with  KNO3+ 
NaCl  at  25°  contain  13.74  g.  KN03 +15.78  g. 
NaCl.  (Soch,  J.  phys.  Ch.  1898,  2.  43.) 

Insol.  in  propyl  alcohol.  (Schlamp,  Z. 
phys.  Ch.  1894, 14.  277.) 

Almost  insol.  in  ether.    (Braconnot.) 

Very  si.  sol.  in  acetone.  (Krug  and 
M'Elroy.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899.  II, 
1014.) 

Solubility  in  acetone -f-Aq  at  40°. 


Wt  %  acetone 

G.  KNOa  per  100  g.  solvent 

0 

64  5 

8  5 

51.3 

16  8 

38  9 

25.2 

22.8 

34  3 

24.7 

44.1 

17  0 

53.9 

11.9 

64.8 

7.2 

76.0 

3.0 

87.6 

0.7 

(Bathrick,  J.  phys.  Ch.  1896,  1.  160.) 

100  pts.  glycerine  (sp.  gr.  1.225)  dissolve  10 
pts.  KN08.  (Vogel,  N.  Rep.  Ph.  16.  557.) 

100  g.  trichlorethylene  dissolve  0.01  g. 
JCNOs  at  15°.  (Wester  and  Bruins,  Pharm. 
Weekbl.  1914,  61. 1443.) 

Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894. 
6.257.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

100  g.  H20  sat.  with  sugar  and  KNO8  dis- 
solve 224.7  g.  sugar  +  41.9  g.  KNO8,  or  sat. 
solution  contains  61.36  g.  sugar  +  11.45  g. 
KN08  at  31.25°.  (KShler,  Z.  Ver.  Zuckerind. 
1897, 47.  447.) 

Potassium  hydrogen  nitrate,  KN08,  HNO8. 

Very  hygroscopic.  Decomp.  by  H20. 
(Groschuff,  B.  1904,  37,  1489.) 

Potassium  dihydrogen  nitrate,  KNOS,  2HNO8. 
Decomp.  by  H2O.    (Ditte,  A.  ch.  (5)  18. 
320.) 


Potassium  silver  nitrate,  KNOs,  AgN08. 

Sol.  in  H20.  (Russell  and  Maskelyne,  Roy. 
Soc.  Proc.  26.  357.) 

3KN03,  AgN03  So],  in  HoO.  (Rose, 
Pogg.  106.  320.) 

Potassium  thallic  nitrate,  2KN03,  T1(N08)8+ 

H20. 

Decomp.  by  H20.  (Meyer,  Z.  anorg.  1900, 
24.  361.) 

Potassium  thorium  nitrate,  4KN03,  Th(N03)4 
Very  sol.  in  H20  and  alcohol.  (Berzelius.) 
Hydroscopic,  very  unstable.  (Meyer,  Z. 

anorg.  1901,  27.  379.) 
Hydroscopic,    sol.    in    dil.    HN03-r-Aq. 

(Meyer,  Z.  anorg.  1901,  27.  378.) 

Potassitim  thorium  hydrogen  nitrate,  3KN03, 
Th(N03)4,  3HN08. 

Decomp.  in  the  air.  (Meyer,  B.  1900,  33. 
2140.) 

+4H20.  Sol.  in  HN08  of  1.2  sp.  gr. 
Effloresces  in  the  air.  CMeyer,  Z.  anorg. 
1901,  27.  380.) 

Potassium  uranyl  nitrate,  E:(U02)(N03)3. 

Decomp.  by  H20.  Sol.  in  cone.  HNO8. 
(Meyer,  B.  1903,  36.  4057,) 

Solubility  hi  H20  at  t°. 


I 

of  1 

Q  100  pt 

ihe  solul 

s. 
,ion 

te 

Solid  phase 

Pts  by 
wt  tJCh 

P^^V 

Pts.  by 
wt.  NOs 

0.5 

31  98 

1  72 

.. 

Double  salt  -f 

KNOj 

13.0 

33.40 

2  74 

» 

25.0  a) 

37.08 

4.05 

23  49 

<« 

b) 

37.06 

3  98 

23  46 

*• 

45.0 

42.18 

5.16 

» 

59,0 

41.65 

6,03 

« 

80.6  a) 

43.72 

6  42 

. 

Double  salt 

b) 

43  70 

6  34 

•   - 

** 

Potassium  uranyl  nitrate  is  decomp.  by 
E20  at  temp,  below  60°;  above  60°  it  is 
sol.  in  H20  without  decomp. 

(Rimbach,  B.  1904,  37.  473.) 
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Potassium  nitrate  barium  sulphate,  KX03, 
2BaSO<. 
Easily    decorap.      Sol.    in    cone.    HsSO* 
(Silberberger,  M.  1904,  25.  2olj 

Potassium  nitrate  phosphomolybdate. 
See  Phosphomolybdate  nitrate,  potassium. 

Potassium  nitrate  sulphate,  KX03,  KHSO4. 
Decomp.  by  H2O  and  alcohol.  (Jacquelain.) 

Potassium  nitrate  sulphotungstate,  2KX03, 
KjWS,  (?) 
Very  sol.  in  hot  or  cold  H20.    Insol.  in 
alcohol.    (Berzelius.) 

Solubility  in  H2O  at  t°. 

t° 

G  PbNOs 
per  100  g 

t° 

G   RbNOa 
per  100  g 

HsO 

Solu- 
tion 

HsO 

Solu- 
tion 

0 
10 
20 
30 
40 
50 

19  5 
33  0 
53.3 
81  3 
116.7 
155  6 

16  3 
24  8 
34.6 
44  8 
53  9 
60  9 

60 
70 
80 
90 
100 
118.3 

200 
251 
309 
375 
452 
617 

66.7 
71  5 
75.6 
78  9 
81  9 
86.1 

(Berkeley,  Trans.  Roy.  Soc.  1904,  203.  A. 
207.) 

Potassium  nitrate  tungstate  (">). 

100  pts,  boiling  H20  dissolve  5  pts.  salt. 
(Storer's  Diet,  p.  393.) 

Potassium  nitrate  zinc  iodide. 

Permanent.    Easily  sol.  in  H2O.    Insol.  in 
alcohol.    (Anthon  ) 

Praseodymium  nitrate,  PKX03)5-f6H20. 

Sol.  in  H20.    (von  Schule,  Z.  anorg.  1898, 
18.  355.) 

Praseodymium  rubidium  nitrate, 

[PriNO,),)Kbt+4HiO. 
Hydroscopic.    f  Jantsch,  Z.  anorg.  1911,  69. 
230.) 

Praseodymium   sodium   nitrate,    Pr(NOj)3, 


Sol.  in  H20.  (von  Schule,  Z.  anorg.  1898, 
18.  356.) 

Praseodymium     zinc     nitrate,     2Pr(N03)3, 

3Zn(NO»)2-f-24E20. 

1  1.  sat,  solution  in  HN03+Aq  (sp.  gr. 
1,325)  contains  14.69  g.  hydrous  salt  at  16°. 
{Jantsch,  Z.  anorg.  1912,  76.  321.) 

Radium  nitrate. 

Has  apparently  the  same  solubility  in  H20 
as  the  corresponding  Ba  comp.  (Curie,  Dis- 
sert, 1903.) 

Rhodium  nitrate,  Rh(NO3)3-h2H20  (?). 

Deliquescent.  Sol.  in  H20.  Insol.  in 
alcohol.  (Glaus.) 

Rhodium  uranyl  nitrate, 

2(y03)(NOa)2Rh2(Np8)eH-10H2O. 
Sol.  in  H20  and  acids;  insoL  in  aq.  alkalies. 
(Lancien,  C.  C.  1912,  1.  208.) 

Rubidium  nitrate,  RbNO*. 

100  pts.  HZO  dissolve  20.1  pts.  at  0°;  43.5 
pts.  at  10°.  (Bunsen.) 


100  g.  H20  dissolve  66.855  g.  RbNO3  at 

25°.    (Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 

1148.) 

Sp.  gr.  20°/4°  of  a  normal  solution  of  RbN08 
1.100835;  of  a  0.5  normal  solution  - 1.04989. 

(Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 1151.) 
Sp.  gr.  of  RbNOs+Aq. 

G.-equiv.  RbNOs  per  1. 

at  18°=  0.5035    1.008 

».  gr.  at  6°/6°  1.05342  1.10566 

>.  gr.  at  18°/18°  1.05226  1.10361 

Sp.  gr.  at  30°/30°  1.05156  1.10222 

G.-equiv.  RbN03  per  1. 

at  18°=  2.000      2.685 

Sp.  gr.  at  6°/6°  1.20655 

Sp.  gr,  at  18°/18°  1.20302  1.27066 

Sp.  gr.  at  30/30°  1.20036  1.26717 

(Clausen,  W.  Ann.  1914,  (4)  44.  1069.) 

Easily  sol.  in  HNOS.  (Schultz,  Zeit.  Ch. 
(2)  5.  531.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014;  Naumann,  B,  1904,  37.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Rubidium  hydrogen  nitrate,  RbN08,  HNOa. 
Fairly  stable  in  air.     (Wells,  Am.  Ch.  J. 
1901,  26.  273.) 

Rubidium  dfliydrogen  nitrate,  RbN03, 
2HNO*. 

Decomp.  rapidly  in  air.  (Wells,  Am.  Ch.  J. 
1901,  26.  273.) 

2RbNO*,  5HNOS.  Decomp.  by  H2O. 
Known  only  in  solution  in  HNOj+Aq. 
(Ditte,  A,  ch.  (5)  18.  320.) 

Rubidium  salver  nitrate,  RbNOa,  AgNO8, 

Sol.  in  H20.  (Russell  and  Maskelyne,  Roy, 
Soc.  Proc.  26.  357.) 

Rubidium  thorium  nitrate,  Rb2Th(NO8)8. 

SL  sol.  in  HNO$;  decomp.  by  H2O.  (Meyer, 
Z.  anorg.  1901,  27. 384.) 
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Rubidium  uranyl  nitrate,  Rb(UO2)(N03)3. 
Decomp    by  H2O.     Sol.  in  cone.  HNO3 
(Meyer,  B.  1903,  36.  4057.) 

Solubility  of  H2O  at  t°. 

Solubility  in  H20  at  t°. 
Sat.  AgXOs+Aq  contains  %  AgX03  at  t°. 

t° 

Vc  Ag.\<X 

t° 

^c  AgXOa 

—7 
—7 
—5 
—1 
—1 
+5 
10 
15.5 
20 
26 
29 
31 

46  2 
46  0 
47  6 
52  4 
51  9 
56  3 
61  2 
66.1 
67  S 
71  1 
73,0 
73  8 

36  5 
40.5 
45 
48 
73 
122 
134 
135 
135 
148 
160 
182 

75  7 
76  8 
77  1 
78  5 
84  0 
88  7 
92.1 
92  8 
92.7 
93  3 
95.2 
96.9 

t° 

In  100  pts  of  the  solution 

Solid  phase 

Pts  by 
wt   UO2 

Pts 
by  wt 
NO3 

Pts 
by  wt 
Rb 

Pts 

by  wt 
total 
salt 

25 

SO 

a>  35  42 

b)  35  40 
a)  34  64 
b)  34  68 

19  72 
19  76 

4  63 

4  67 
11  01 
11  01 

59  57 

59  64 
69  46 
69  52 

Double  salt  + 
RbNOs 

Double  salt 

Rubidium  uranyl  nitrate  is  decomp.  by 
H20  at  low  temp.;  at  80°  it  is  sol.  in  H20 
without  decomp. 

(Rimbach,  B   1904,  37.  476  ) 

(fitard,  A.  ch.  1894,  (7)  2.  526.) 

100  g.  sat,  AgNOs  4-  Aq  at  15.5°  contain 
65.5  g.  AgNOs.   (Greenish  and  Smith,  Pharm. 
.Tonr.  1  QHS.  71  .  RSI  ^ 

Samarium  nitrate,  Sm(NOs)3-|-6H20. 
Easily  sol.  in  H20.    (Cleve,  C.  N.  48.  74.) 
Very    hydroscopic.      (Demar^ay,    C.    R. 

1900,  130.  1187.) 


Samarium  zinc  nitrate,  2Sm(NOs)s, 

3Zn(N08)2+24H20. 

1  1.  sat.  solution  in  HN05-}-Aq  (sp.  g 
1.325)  contains  36.47  g.  hydrous  salt  at  16 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 


Scandium  nitrate,  basic. 
Sol.  in  H20.    (Nilson,  B.  13.  1444.) 
ScOH(N08)2+H2O.     (Crookes,  Roy.  Soc. 

Proc.  1908,  80.  A.  518.) 

.    (Crookes.) 


Scandium  nitrate,  Sc(N03)s. 
(Crookes,  Roy.  Soc.  Proc.  1908.  80.  A,  518.) 
+4H2O.    Very  sol.  in  H20.    (Crookes.) 


Silver  nitrate,  AgNO«. 

100  pts.  H20  at  11°  dissolve  127.7  pts. 
(Schnauss,  Arch.  Pharm.  (2)  82.  260.) 

100  pts.  H20  dissolve  at: 


0° 
121.9 


19.5° 
227.3 


54° 
500 


85° 
714 


110° 

1111  pts.  AgNOs. 

(Kremers,  Pogg.  92,  497.) 


100  pts.  H20  dissolve  1622.5  pts.  at  125°, 
and  1941.4  pts.  at  133°.  CTilden  and  Shen- 
stone,  PhflL  Trkns.  1884. 23.} 

Sat.  solution  boils  at  125°,    (Kremgrs.) 


Solubility  of  AgN03  in  H20  at  30°  =  10.31 
mol.-htre.  (Masson,  Chem.  Soc.  1911,  99. 
1136.) 

100  g.  AgNOs +Aq  sat.  at  30°  contain  73.0 
g.  AgNOs.  (Scnreinemakers  and  de  Baat, 
Arch.  Ne'er.  Sc.  1911,  (2)  15.  415.) 

100  g.  sat.  AgNOs-hAq  contain  53.5  g. 
AgN08  at  0°;  66.7  g.  at  18°.  (Mylius,  Z. 
anorg.  1912,  74.  411.) 

Sp.  gr.  of  aqueous  solution,  according  to 
C.  K=Chemiker  Kalender;  K.  M.=Kohl- 
rausch  by  Mendelejeff  (Z.  anal.  27.  284);  and 
K=Kohlrausch  (W.  Ann.  1879.  1),  contain- 
ing: 


C.K. 
K.  M. 
K. 

C.K 
K.M. 
K. 

5 
1.041 
1.0440 
1.0422 

25 
1.206 

1.2555 

10 
1.080 
1.0901 
1.0893 

30 
1.251 

1.32i3 

,15 
1.125 

1.1404 
35 

1.3945 

20%  AgN03, 
1.160 
1.1969 
1.1958 

40%  AgN08, 

1.4791 
1.4773 

.  45       50%  AgNOs. 
K.         1.5705   1.6745 

Sp.  gr.  of  AgNOs -f  Aq  at  25°. 


Concentration  of  AgNOs 

Sp.gr 

1-normal 
Vr-     " 

V«-     " 
Vr-     " 

1.1386 
1.0692 
1.0348 
1.0173 

(Wagner,  Z.  phys.  Ch.  1890,  6.  40.) 

Sol.  in  500  pts.  HNO»;  30  pts.  2HNO«, 
3H2O  at  20°;  and  6  pts.  2HNO,,  3H2O  at  100°. 
(Schultz,  Zeifc.  Ch.  1869.  531.) 

Insol.  in  cone.  HN03.  (Warren,  C.  C. 
1897. 1,  438.) 
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Solubility  of  AgN03  in  HX03+Aq  at  25°. 

Only  traces  arc  sol,  in  absolute  alcohol  or 
ether.*  100  pts.  of  a  mixture  of  1  vol  alcohol 
il)«3  vol.  ^-f-l  vol.  pure  ether  dissolve  1.6 
pts.  At?XO3  afc  15°;  100  pts.  of  2  vols.  alcohol 
-fl    vol.    ether    dissolve    23    pts.    AgNO3. 
fEder,  J.  pr.  1878,  (2)  17.  45.) 

Solubility  of  AgNO3  in  ethyl  alcohol  4-  Aq 
at  30°. 

G   rncil   p«jr  I 

PIT  1         ', 

H\<», 

AKNO, 

0 

0  404 
0  962 
1.698 
2.834 
4.497 
5.992 
8  84 
12.53 

10  31 
9.36 
8  08 
6  54 
4  526 
2  590 
1  698 
0  843 
0  347 

1752 
1591 
1373 
1111 
709  1 
440  1 
288.6 
143  2 
58  90 

2  3921 
2  2754 
2  1243 
1  9402 
1  7052 
1  4980 
1  4195 
1  3818 
1.3976 

<l  bywt   H3O 

f/o  ky  w^  alcohol 

%  by  wt  AgXOj 

27.0 
27.71 
30.80 
32.10 
31.40 
28  95 
27.91 
20  92 
6.83 

2  8 
13.67 
20  13 
25.85 
37.26 
44.54 
64.42 
86.54 

73.0 
69.49 
55  53 
47  77 
42.75 
33  79 
27.55 
14.66 
6  63 

(Masson,  Chem.  Soc.  1911,  99.  1132.) 

AgX03-fXH4X03     Solubility  of  AgN03 
in  NH4X03-fAq.    See  under  XHiX03. 
AgNOa-fKXOs.      Solubility    of    AgNO3 
+KX03  in  H20.   See  under  KNO,. 

AgX03+AgN02, 
Solubility  of  AgN03+AgN02  at  18°. 

(Schreinemakers,  Z.  phys.  Ch.  1909,  65.  571.) 

Solubility  of  AgNO3+KN03  in  alcohol. 
See  under  KNO3. 
Sol.  in  methyl,  ethyl,  and  isobutyl  alcohols, 
CC14,  CHC13,  acetone  and  pyridme.    (Wilcox, 
J.  phys.  Chem.  1910,  14.  587.) 
100  pts.  H20  sat.  with  etjier  dissolve  88,4 
pts.  AgN03  at  15°.    (Eder,  I.  c.) 
Sol.  in  glycerine. 
Sol.  in  benzonitrile.     100  g.  benzonitrile 
dissolve  about  105  g.  AgN08  at  18°.    (Nau- 
mann and  Schier,  B.  1914,  47.  1369.) 

G.  perl 

G  per  1 

AgNOs 

AgNOa 

AgNOs 

AgNOa 

0  000 
0  439 
0  878 
1.756 

3.184 
3.042 
2.926 
2.601 

3  512 
7  024 
14  048 

2  201 
1.799 
1.480 

(Naumann  and  Rucker,  B.  1905,  38.  2293.) 
See  also  under  AgNOa. 

Insol.  in  liquid  COa.  (Buchner,  Z.  phys. 
Ch.  1906,  54.  674.) 

Very  sol.  in  liquid  NH3.  (Franklin,  Am. 
Ch.  J.  1898,  20. 829.) 

Sol.  in  4  pts.  boiling  alcohol. 

Sol.  in  10  pts.  alcohol.    (Dumas.) 

Sol.  in  11  pts.  alcohol  of  90%.    (Eager.) 

Solubility  in  100  pts.  alcohol  of  given  vol.  % 
att°. 


t° 

95% 

80% 

70% 

60% 

15 
50 

75 

3.8 
7.3 
18.3 

10.3 
42*.0 

22.1 

30.5 
58.1 
89.0 

t° 

50% 

40% 

30% 

20% 

10% 

15 
50 
75 

35.8 

56.4 
98.3 
160 

73.7 

107 
214 
340 

158 

(Eder,  J.  pr.  (2)  17.  44.) 

100  pts.  absolute  methyl  alcohol  dissolve 
3.72  pts.  at  19°;  100  pts.  absolute  ethyl  al- 
cohol dissolve  3.1  pts.  at  19°.  (de  Bruyn,  Z. 
phys.  Ch.  10.  783.) 


1  pt.  acetonitnle  dissolves  about  1.5  pts. 
N03.    (Scholl  and  Steinkopf,  B.  1906,  39. 


Easily  sol.  in  methyl,  ethyl,  and  amyl 
amine.  (Shinn,  J.  phys.  Chem.  1907,  11.  538.) 

Sol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6.  184.) 

0.35  pts.  are  sol.  in  100  pts.  acetone  at  14°. 
0.35    "    "     "     "  100   "         "       "59°. 
(Laszyznski,  B.  1894,  27.  2287.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann. 
C.  C.  1899,  II.  1014.) 

1  g.  AgNOs  is  sol.  in  227  g.  acetone  at  18°. 
Sp.  gr.  of  sat.  solution  18°/4°  =0.798.  (Nau- 
mann,  B.  1904,  37.  4339.) 

Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.257.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3601.) 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
20.  61.) 

100  g.  CeEe  dissolve  0.022  g.  AgNOs  at  35°; 
0.044  g,  at  40.5°.  (linebarger.  Am.  J.  Sci. 
1895,  49.  48.) 

Mol.  weight  determined  in  piperidine, 
pyridme  and  benzonitrile.  (Werner,  Z.  anorg. 
1897,  15.  pp.  17,  23  and  32.) 
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Solubility  of  AgNO3  in  pyridine  at  t°. 

Silver  nitrate  antimonide,  AgX03)  Ag3Sb. 

Decomp.  at  once  by  H^O.     (Poleck  and 

t° 

G    AgXos 
per  100  g 

Solid  phase4 

Thummel,  B.  16.  2435.) 

CsHsN 

Silver  nitrate  arsenide  AcoN"Os  A^aAs. 

-48.5°* 

0 

CsH5N 

Decomp.  at  once  by  H20.     (Poleck  and 

-50.5 

3 

tc 

Thummel.) 

-53 

6 

fe 

-59 

9 

11 

Silver  nitrate  bromide,  AgN03,  AgBr. 

-65 
-51.25 

li.l 

CsHsN-fAgNO^eCsHsN 
AgN03,f6C6H5N 

Decomp.  immediately  by  H2O  or  alcohol, 
with  separation  of  AgBr.    (Risse,  A.  111.  39.) 

-44 
-40 

11  7 
12  2 

" 

Silver  nitrate  chloride,  AgN"03,  AgCl. 

-35 

12  6 

te 

Quickly  decomp.  with  H2O;  more  slowly 

-30 

13  9 

et 

with  absolute  alcohol;  not  decomp.  by  ether- 

-25 

17.6 

ee 

alcohol.    (Reichert,  J.  pr.  92,  237.) 

-24 
—22 

18  8 

"A  NO^c^N*5^ 

Silver  nitrate  cyanide,  2AgNO3,  AgCiST. 

-10 

20.03 

®     *tt 

Decomp.  by  H20,  not  by  alcohol.    ('Hell- 

0 

22  34 

« 

wig,  Z.  anorg.  1900,  25.  177.) 

+10 

27.21 

ee 

Silver  nitrate  iodide,  AgN03)  Agl. 

20 

OA 

33  64 

Af\    OC 

et 

Cold  HoO  separates  Agl,  which  redissolves 

30 

40 

jLK. 

40.86 
53  52 

ee 
tt 

on  heating.     (Sturenberg,  Arch   Pharm.  (2) 
143.  12.)    Sol.  in  little  H20  without  decomp.; 

4:0 

46 

63.*06 

£t&     Off 

tt 
et 

more  H20  separates  Agl.    (Kremers,  J.  pr. 
71.  54.)    Insol.  in  absolute  alcohol.    Sol.  in 

47 
48 
48.5 
45 

66  35 
70  85 

69*85 

et 

"      +AgN03,2CiH,N 
AgNO,,  2C5H.N 

cone.  AgNOa+Aq. 
2AgN03,  Agl.   Sol.  in  little  but  decomp.  by 
more  boiling  H20.    (Risse,  A.  111.  39.) 

50 

72  25 

tt 

Silver  nitrate  mercuric  oxide,  AglSTOs,  2HgO. 

60 

78  60 

ee 

Decomp.   bv  H20.     Sol.  in  HNO8   and 

70 

89  10 

"f 

H2SO4.     (Finci,  Gazz.  ch.  it.  1910,  41.  (2) 

80 

121  21 

548.) 

87 

215  02 

ee 

80 

228  5 

ee 

Silver  nitrate  phosphide,  SAgNOs,  AgsP. 

74 

230.6 

ee 

(Warren,  C.  N.  56.  113.) 

74 
80 

235  4 
230  4 

ee 
ee 

Silver  nitrate  silicide,  4AgN"03,  AgSi. 

87 

237.1 

ee 

(Buchner,  Ch.  Ztg.  9.  484.) 

90 

241  9 

ee 

ft 

Silver  nitrate  silicate,  2AgN"03,  3Ag4Si04. 

100 
110 

253  8 
271.4 

ee 

Sol.  in  dil.  HNOs+Aq,  but  Si02  separates 
out  after  heating.    (Rousseau  and  Tite,  C.  R. 

*  M.  pt. 

114.  294.) 

(Kahlenberg  and  Brewer,  J.  phys.  Ch.  1908, 

Silver  nitrate  sulphide,  AgNOs,  Ag2S. 

12.  283.) 

Decomp.  by  H2O.    CPoleck  and  Thummel, 

B.  16.  2435.) 

Silver  nitrate  acetylide,  AgN03,  AgHC2. 

(Wfllgerodt,  B.  1895,  28.  2108.) 

AgNOs,  Ag2C2.  Ppt.  (Chavastelon,  C.  R. 
1897, 124. 1365.) 

2AgN03,  Ag2C2.    (Chavastelon.) 

Silver  nitrate  ammonia,  AgNO*,  NH8. 

Partly  sol.  in  H20;  rather  sol.  in  alcohol. 
SI.  sol.  in  ether.  (Reychler,  B.  16.  990.) 

Very  sol.  in  liquid  ammonia  below  — 10°. 
(Joannis,  C.  R.  1894, 118.  1151.) 

AgNOs.  2NH8.  Easily  sol.  in  H2O.  (Mit- 
scherlich.) 

1 L  alcohol  dissolves  0.0383  g.  mols.  (Kuri- 
low,  C.  C.  1903.  H,  97.) 

AgNO«,  3NH,.  Completely  sol  in  H2O. 
(Rose,  Fogg,  ?0. 153.) 


Silver  nitrate  sulphocyanide,  2AgN03, 

AgSCN. 

Decomp.  by  H30,  not  by  alcohol.   (Hellwig, 
Z.  anorg.  1900,  25.  178.) 

Sodium  nitrate, 


Deliquescent  in 
absorption  of  he* 
with  100  pts.  H2O 
turel8.5°.    (Rud 

Sol.  in  1.58  pts.  Hi 
"       0.46  " 
"      2.89  " 
"       1.12  " 
"       0.79   " 
"       1.14  " 
"       1.136  *4 
"       1.16  " 
"      2 

moist  air. 
it.    75  pts. 
at  13.2°  kro 
orff,  B.  2.  65 
Oat  —6°.  o 

28< 
47°. 
185° 
1875* 
20°. 
18.75* 

Sol.  in  H20  with 
NaNOs  mixed 
7er  the  tempera- 
5.) 

(Man  ) 

•      (Osann.) 

(Kopp.) 
».     (Karsten  ) 
(Schiff,A  109.326.) 
^.     (Abl.) 
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100  pts.  JIuO  at  t°  dissolve  pts.  XaXO3. 

Solubility  in  100  pts.  H20  at  t°. 

t° 

Pts    XaXO,    '           t13 

Pts    XaXO- 

t° 

Pts   XuNO 

t° 

Pts   NaNOa 

—  0 
0 
10 
16 
20 
30 
40 

OS  SO 
70  75 
84.30 
87  63 
S9.55 
05  37 
102.31 

i      f>o 

00 
!        70 
1         80 
90 
100 
120 

111  13 
119  94 
129  63 
140.72 
153  63 
168  20 
225  30 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

72  9 
74  7 
75  4 
76  0 
76  7 
77  4 
78  1 
78  7 
79  4 
80  1 
80  8 
81  4 
82  0 
82  7 
83  4 
84  0 
84  7 
85  4 
86.1 
86  8 
87  5 
88.3 
89.0 
89.7 
90  3 
91.0 
91.8 
92.5 
93.2 
94.0 
94  9 
96  0 
96 
97 
98 
99 
100 
100 
101 
102 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
211 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
117.5 

122 
124 
125 
126 
127 
128 
130 
131 
132 
133 
134 
136 
137 
138 
139 
140 
142 
143 
145 
146 
148 
149 
151 
152 
153 
155 
156 
158 
159 
161 
162 
164 
166 
168 
169 
171 
173 
175 
177 
178 
180 
182 
184 
186 
188 
190 
192 
194 
196 
198 
200 
202 
204 
207 
209 
211 
213 
215 
216.4 

(Poggmle,  A.  ch.  (3)  8.  469  ) 

100  pts  HaO  at  119°  dissolve  150  pts  XaXOs     (Grif- 
fiths) 
XiiXOs+Aq  sat.  at  IS  73°  has  1  37ti9  sp  gr  ,  and  100 
ptb.  H2O  have  dissolved  8S  001  pts    XaXOa      tKar- 
sten.) 
XaXOa4-Aq  sat    m  cold  contains  333%  XaXOs 
(Fourcroy.) 
XaXOa+Aq  sat.   at    125°  contains  34%   XaNOa 
(Hassenfratz.) 
100  pts  HaO  at  13  3°  dissolve  33  pts  ,  at  32°,  100  pts 
NaXOs     (Ure'«  Diet.) 

100  pts.  H20  dissolve  pts  NaN03  at  t°. 

t° 

Ptb   NaXOa 

t° 

Pts  NaNOa 

0 
13.9 
44.65 

73.0 
81  6 
110  5 

60  65 
99  9 
119  7 

125  5 
173.6 
211  4 

(Nordenskjoid,  Fogg.  136.  312  ) 
100  pts.  H2O  dissolve  pts.  NaN03  at  t°. 

t° 

Pts  NaNOs 

t° 

Pts  NaNOs 

0 
10 
20 
30 
40 
50 
60 

70.94 
78.57 
87.97 
98  26 
109.01 
120  00 
131  11 

70 
80 
90 
100 
110 
119  4 

142.31 
153  72 
165  55 
178.18 
194  26 
213.43 

(Maumen<?,  C.  R.  58.  81.) 

100  pts.  ISfaNOs-fAq  sat,  at  14°  contain 
43.88  pts.  NaN08;  at  15°,  44.53  pts.  NaN08. 
(v.  Hauer,  J.  pr.  98.  137.) 
100  pts.  H20   dissolve  84.21-84.69   pts. 
NaNOa  at  15.6°,  and  sat.  solution  has  sp.  gr. 
1.337-1.378,     (Page  and  Keightley,  Chem. 
Soc.  (2)  10.  5560 

100  pts.  HaO  dissolve  pts.  NaN08  at  t°. 

t* 

Pts.  NaNO* 

t° 

Pts.  NaNOs 

0 
2 
4 
$ 
10 
13 
15 

66.69 
70  97 
71  04 
75.65 
76.31 
79.00 
80.60 

18 
21 
26 
29 
36 
51 
68 

83.62 

85.73 
90  33 
92.93 
99.39 
113.63 
125  07 

Solubility  is  constant  from  0°  to  —15  7°, 
when  NaNOs-i-TEM)  separates  out.    (Ditte, 
C.  R.  80.  1164.) 

(Mulder,  Scheik.  Verhandel.  1864.  83.) 
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Sat    solution  at  b  -pt    contains  216  4  pts    NaNOs 
(Mulder)  ,  218  5  pts  NaNOs  (Mar*)  ,  213  4  pts  NaNO3 
(Maumene),  2114  pts   NaNOs  (Nordenskjold),  224.8 
pts  NaNOs  (Legrand),  150  pts  NaN03  (Griffiths) 

Sat.  NaNOs+Aq  contains  at: 
120°      130°      172°      180°      199° 
66.8      67.5      77.1      78.1      82.0%  NaN03, 

Sp.  gr.  of  NaNO3+Aq  at  18°. 

%  NaNOs 

Sp  gr 

%  NaNOs 

Sp.gr. 

5 

10 

1.0327 
1.0681 

20 

30 

1.1435 
1.2278 

(Kohlrausch,  W.  Ann.  1879.  1.) 

220°     250°     255°      290°      313°  (mpt.). 
83.5      89.5      91.5      97.5       100%  NaN03. 
(fitard,  A.  ch.  1894,  (7)  2.  527.) 


Sp.  gr.  of  NaNOs+Aq  at  20°,  containing 
mols.  NaN03  in  100  mols.  H20. 


100  g.  sat.  NaNOs+Aq  contain  42.47  g. 
NaNOs  at  0°.    (Coppadoro,  Rass.  Min.  1911, 

100*  g.  sat.  NaNOs+Aq  contain  49.16  g. 
NaNO8  at  30°.     (Coppadoro,   Rass.   Min. 
1912,37.7.) 
100  g.  H20  dissolve  92.14  g.  NaN08  at  25°. 
(Haigh,  J.  Am.  Chem.  Soc.  1912,  34.  1148.) 
The  solubility  of  crystals  on  different  faces 
has  been  determined  by  Lebrun.   (Belg.  Acad. 
Bull.  1913.  953.) 

Sp.  gr.  of  NaNOs+Aq  at  19.5°. 

Mols  NaNOs 

Sp.gr. 

2 
5 

1.05980 
1  13813 

(Nicol,  Phil.  Mag.  (5)  16.  122.) 

The  saturated  solution  boils  at  1  17.5°.     (Mulder.) 
1189°.     (Griffiths.) 
119°.       (Marx.) 
119.4°.    (Maumertf.) 
119.7°     (Nordenskjold.) 
121°.       (Legrand  ) 
122-123°    (Kremers.) 

NaNOa+Aq  forms  a  crust  at  118°,  and 
contains  194  pts.   NaN03  to  100  pts.  H2O; 
highest  temp,  observed,  120.5°.    (Gerlach,!Z. 
anal.  26.  427.) 

B.-pt.  of  NaNOs+Aq  containing  pts.  NaNOg 
to  100  pts.  H20.    G=  according  to  Ger- 
lach (Z.  anal.  26.  433):  L-  according  to 
Legrand  (A.  ch.  (2)  59.  431). 

%  NaNOs 

Sp.gr. 

%  NaNOs 

Sp.gr. 

12.057 
22.726 
31.987 

1.0844 
1  1667 
1.2450 

39.860 
46.251 

1.3-176 
1.3805 

(Kremers,  Pogg.  95.  120.) 
Sp.  gr.  of  NaN08  +Aq  at  20  2°. 

%  NaNOs 

Sp.gr. 

%  NaNOs 

Sp  gr 

B.-pt. 

G 

L 

B.-pt. 

G 

L 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1.0065 
1.0131 
1.0197 
1.0264 
1.0332 
1.0399 
1.0468 
1.0537 
1.0606 
1.0676 
1  0746 
1.0817 
1.0889 
1.0962 
1.1035 
1.1109 
1.1184 
1.1260 
1.1338 
1.1418 
1.1498 
1.1578 
1.1659 
1.1740 
1.1822 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1.1904 
1.1987 
1.2070 
1.2154 
1  2239 
1  2325 
1.2412 
1  2500 
1.2589 
1  2679 
1.2770 
1.2863 
1.2958 
1.3055 
1.3155 
1.3225 
1.3355 
1.3456 
1.3557 
1.3659 
1.3761 
1.3864 
1.3968 
1.4074 
1.4180 

101° 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 

9 
18.5 
28 
38 
48 
58 
68 
78.5 
89 
99.5 
110.5 

9.3 
18.7 
28.2 
37.9 
47.7 
57.6 
67.7 
77.9 
88.3 
98.8 
109.5 

112° 
113 
114 
115 
116 
117 
118 
119     . 
120     ! 
121 

121.5 
133 
144.5 
156 
168.5 
181 
194 
207.5 
222 

120.3 
131.3 
142.4 
153.7 
165.2 
176.8 
188-6 
200.5 
212.6 
224.8 

50  pts.  NaNOs  mixed  with  100  pts.  snow  at 
—1°  give  a  temp,  of  —17  .  5°.   (Rudorff,  Pogg. 
122.  337.) 

Sp.  gr.  of  NaNOs+Aq  at  t°. 

G.  NaNO*  dis- 
solved in  100  g. 
HaO 

G.NaNO«in 
100  g.  of  the        t° 
solution 

Sp.gr. 

4. 
11. 

25, 

166 
111 
000 

4 
10 
20 

17.? 
13.  i 
12 

*°        1 
)°        1 
0         1 

0276 
0704 
1441 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 
280.) 

(de  Lannoy,  Z.  phys.  Ch.  1895,  18. 

465.) 
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Sp.  gr  of  NaXOs+Aq  at  2C 
per  cent  strength  of  so] 
density;    w=  volume    cc 

/Pd         \ 

percc.(j0g=w  J 

)  1°,  when  p  = 
j  d  —  observed 

Solubility  of  NaNOs  in  NH4OH+Aq  at  15°. 

me.    in    grams 

G  pw  100  g  HaO 

Sp   flr 

NHj                     NaNCh 

13  87                75  03                1.253 
17.28                73.99                1.233 
20.38                73  18                1.212 

P 

d 

w 

42  05 
35,65 
31  72 
23  24 
17.370 
11  915 
9  665 
7.039 
4.241 
1  589 

1  3380 
1.2765 
1  2407 
1.1696 
1.1228 
1.0819 
1.0656 
1  046S 
1.0273 
1.0096 

0  56267 
0  45510 
0  39365 
0  27180 
0.19505 
0  12888 
0  10300 
0  07369 
0.04357 
0  01604 

(Fedotieff  and  Koltunoff,  Z.  anorg.  1914,  85. 
251.) 

NaNOi+NasCOi.    (See  Na2C03.) 
Sol.  in  sat.  NH4C1+  Aq. 
Very  rapidly  sol.  in  sat.  BaCl2-f-Aq  with 
pptn,  of  Ba(N03)2. 
Sol.  in  sat.  KCl-f-Aq,  with  formation  of 
KN03. 
Sol.  in  sat.  NH4NOs+Aq.    (See  NBkNOi.) 
Sol.  in  sat    Ba(NO3)2-J-Aq,  with  partial 
pptn.  of  Ba(NOs)2.    (See  Ba(NOs)2.) 
Sol.  in  sat  Pb(NO3)2-j-Aq,  with  subsequent 
pptn.  of  Pb(N03)2.    fSee  Pb(N08)2.) 
NaN03+KN03. 
Sol.  in  sat  KN03+Aq;  solution  thus  made 
at  18°  contains  54.33%  mixed  salt,  or  100  pts. 
H2O  dissolve  118.98  pts.  mixed  salt,   viz 
89.53  pts.  NaN03  and  29.45  pts.  KN*O3. 
(See  KN03.) 
NaN03+Sr(N03)2, 
If  Sr(N03)2-f-Aq  sat.  at  14.5°  is  sat.  with 
NaNOs,  100  pts.  H20  dissolve: 

(Barnes,  J.  phys.  Chem.  1898,  2,  545  ) 

Sp.  gr.  20°/4°  of  a  normal  solution  of  NaN05 
=  1.05386;  of  a  0.5  normal  solution  =  1.02646 
(Haigh,  J.  Am.  Chem.  Soc.  1912,  34.  1151.) 

Sp.  gr.  of  sat.  NaNOs+Aq  afc  t°. 

t° 

G.  NaNO*  sol 
m  100  g.  HaO 

Sp  gr 

—10 
0 
10 
20 
30 
40 
50 
60 
70 

68.0 
43.0 
80.5 
88.0 
96  2 
104  9 
114.0 
124.6 
136.0 

1  342 
1  358 
1.377 
1.387 
1  406 
1  418 
1  437 
1.456 
1  467 

NaN03    .     .       83  7           66.4 
Sr(N08)2  51.0         62.0 

1                    117  4 

(Tschernaj,  J.  Russ.  Phys.  Chem.  Soc.  1912, 
44.  1565.) 

Sol  in  66  pts.  HNO3;  in  32  pts.  2HlSrOs, 
3H20  at  32°;  in  4  pts.  2HN03,  3E20  at  123°. 
(Schultz,  Zeit.  Ch.  (2)  5.  531.) 

Solubility  in  HNO3-f  Aq  at  0°. 

(Mulder.) 

NaN084-NaN02.  See  under  NaNC2. 
NaNOs+NaCl 
100  pts.  H20  dissolve  24.91  pts.  NaCl+ 
54.55  pts.  NaN03  =79.46  pts.  of  the  two  salts 
at  20°.    (Nicol,  Phil.  Mag.  (5)  31.  386.) 

100  pts.  H20  dissolve  at  18.75°: 

G.  per  100  cc.  of  solution 

Sp  gr 

NaNO« 

HNOa 

56.5 
54.2 
51  48 
48.42 
44  88 
41.44 
33.61 
29  86 
26  46 
20.00 
15.32 
1097 

0.00 
1.67 
3.59 
5.55 
7.92 
10.65 
17.02 
20.33 
23.48 
30.26 
36.09 
44.76 

1.341 
1  338 
1.331 
1.324 
1.312 
1.308 
1  291 
1.285 
1.282 
1.276 
1.276 
1.291 

12              3456 

NaCl.    36  25.22  24.96  2498    ....  24.6 
NaN03    ..    52.89  52.84  52.82   86.656.8 

2.  Sat.  NaCl+Aq  treated  with  NaNO5. 
3.  Sat.  NaN08+Aq  treated  with  NaCl. 
4.  Simultaneous  treatment  of  the  two  salts 
byH2O.    (Karsten.) 
6.  Excess  of  both  salts  +Aq  warmed  and 
cooled  to  20°.    (Rudorff,  B.  6.  484.) 

(Jtingel,  O.  H.  1887,  104.  911.) 
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Solubility  of  NaCl  with  addition  of  NaN03 
at  15  5°. 


Sp  gr 

100  ccm  contain  in  g 

NaCl 

HaO 

NaNOa 

1  2025 
1.2305 
1  2580 
1.2810 
1.3090 
1.3345 
1.3465 
1.3465 

31  78 
27  89 
26  31 
23.98 
22  30 
20  40 
19  40 
19  67 

88.47 
87  63 
86  25 
82.66 
80  42 
79.25' 
77.37 
77.34 

0  00 

7  53 
13  24 
21.58 
28  18 
33  80 
37  88 
37  64 

NaNOs  separated  in  last  two  solutions. 

Solubility  of  NaNOs  with  addition  of  NaCl 
at  15°. 


100  ccm  contain  in  g 


NaNOs 


HaO 


NaCl 


Solubility  in  NaCl+Aq  at  20°,  30°,  40°  and 
91°.  Tables  given  in  the  original  show  that 
each  salt  diminishes  the  solubility  of  the 
other.  (Leather,  Mem.  Dept.  Agric.  India, 
1914,  3. 177;  Chem.  Soc.  1915,  108.  (2)  13.) 

See  also  under  NaCl. 

NaNOs+NaOE. 

Solubility  in  NaOH+Aq  at  0°.  NaNOs  = 
mols.  NaNOs  (in  nig.)  in  10  ccm.  of  solu- 
tion; Na20^mols.  Na20  (hi  mg.)  in  10 
ccm.  of  solution. 


NaNOs 


66. 
62, 
57 


4 
5 
15 


47.5 
29  5 
17  5 
13.19 
6  05 


NaaO 


0 

2  875 

6.1 
12.75 
26 
39 

45  875 
60,875 


NaNO3 


66.4 
65.375 
63.25 
6025 

55  5 

56  5 
59.065 
66  925 


Sp  gr. 


1.341 


338 

333 

327 

326 

332 

1.356 

1.401 


1.3720 
1.3645 
1  3585 
1.3530 

1.3495 
1.3485 
1  3485 
1.3485 


62.38 
56.56 
52  09 
47.08 
42  66 
39.90 
38.73 
38.02 


74.82 
75.69 
75.71 
76  86 
76.96 
77.14 
77.15 
77.49 


0 

4.00 
7.24 
11.36 
15.33 
17.81 
18.97 
19.34 


rEngel,  Bull.  Soc.  (3)  6.  16.) 
Solubility  in  NaOH-j-Aq  at  0°. 


NaCl  separated  in  last  two  solutions. 
(Bodlander,  Z.  phys.  Ch.  7.  360.) 

Solubility  of  NaN03  in  NaCl+Aq  at  15°. 


Sp.gr 

G  per  100  cc.  sat  solution 

NaCl 

NaNOa 

H20 

1.3720 
1.3645 
1.3585 
1.3530 
1.3495 
1.3485 
1.3485 
1.3485 

0 
4.0 

7.24 
11.36 
15.33 
17.81 
18.97* 
19.34* 

62.38 
56.76 
52  09 
47  08 
42.66 
39  90 
38.73* 
38.02* 

74.82 
75.69 
75.71 
76.86 
76.96 
77.14 
77.15 
77  49 

G.  per  100  cc  solution 

Sp  gr 

NaOH 

NaNOa 

0  0 
2  30 
4.89 
10  21 
20.83 
31  25 
36  76 
48  75 

56  50 
53  19 
48  63 
40  42 
25  10 
14.89 
11  22 
5  15 

1.341 
1.338 
1  333 
1  327 
1.326 
1  332 
1.356 
1.401 

(Engel,  I  c.) 

Easily  sol.  in  K2S04-l-Aq  without  pptn. 

Easily  sol.  in  Na2S04-f  Aq  without  pptn. 

Sol  in  MgS04+Aq,  at  first  to  a  clear  solu- 
tion, but  afterwards  NaN03  is  pptd. 

Very  sol.  in  sat.  CuSO4+Aq,  but  double 
sulphate  separates  out. 

Very  sol.   in  ZnSO4+Aq  with  pptn.   of 
double  sulphate.    (Karsten.)' 
Solubility  of  NaNOs  in  NasSaOj+Aq  at  t°. 


*  Solutions  sat.  with  both  salts. 
(Bodlander,  Z.  phys.  Ch.  1891,  7.  361.) 

Solubility  of  NaNO8+NaCl  (g.  in  100  g.  H2O) 
at  25°. 


NaNOa 

NaCl 

Solid  phase 

79.20 

68.38 
56.56 
39  20 
20.17 

8  39 
16.32 
23.74 
27.56 
31.48 

NaN08 

it 

NaN08+NaCl 
NaCl 

a 

t° 

NaliOs 

Naa&Os 

Solid  phase 

9 

33.31 
22.57 
4.22 

12.26 
23.41 
34.77 

NaNOs 

"    -f  Na2S208,  5H20 

•>T      cj  f\       prTT  f\ 

JNajjoav/s,  otL2U 

25 

35.42 
25.40 
19.90 
18.02 
4.33 

12.72 
24.25 
31.81 
32.83 
40.50 

NaNOa 

tc 

"     -hNa&Oa,  5H2O 
Na2S20;,  5H20 

(Uyeda,  Mem.  Col.  Sc.  Kioto,  1910,  2.  245.) 


(JKremann  and  Rothmund,  Z.  anorg.  1914, 
86.  373.) 


59G 


NITRATE,  SODIUM 


Very  sol.  in  liquid  XHS.     (Franklin,  Am. 
Ch.  j;  1898,  20*  829.) 
Easily  sol.  m  liquid  HF.     (Franklin,  Z. 
anorg  1005,  46.2.1 
Hvdrazme  dissolves  206  pts.  NaN03  at 
12.5^139.    fdc  Bruyn,  R.  t.  c.  1899,  18.  297.) 

100  pts  tilrohol  of  0  9  sp  fir  ch"*oh  e  10  5  ptb  XaXOa, 
0872  sp    pr,  (>  pth  ,  O.SS4  sp.  gr  ,  038  pt,,  insol    in 
ulrohol  of  0  817  sp  #r     (Kinvan  ) 
100  pts  alrohol  of  01  4<  'c  hj  Height  dissolve  21  2  pts 
XaXOi  at  20°     fPohl,  W  A  B  ti  600  ) 
100  pt&  alfohol  of  *32°  Tr  diflboh  e  7  4  pts  XaXOa  at 
193° 
100  pts  alrobnl  of  93°  Tr  dissolve  0  93  pt  NaXOs  at 
10  o°     rVVittbtcin  ) 

100  pts.  alcohol  containing  %  alcohol  by 
weight  dissolve  pts    NaN03  at  15°,  or  100 
pts.  solution  contain  %  NaN03: 

10      20      30      40      60     80%  alcohol. 
65.3   4S.S   355  25.8   11.4  2.8  pts.  NaN03. 
39.5   32.8   26.2   20.5   10.2   2.7%  NaN08. 

Solubility  in  alcohol  at  30°. 

Wt.  %  alcohol 
in  solvent 

G   NaNOs  per  100  g 

Solution 

Water 

0 
5 
10 
20 
30 
40 
50 
60 
70 
90 

49.10 

46.41 
43  50 
37.42 
31.31 
25.14 
18.94 
12  97 
7.81 
1  21 

96.45 
91.15 
85.55 
74.75 
65.10 
55  95 
46.75 
37.25 
28  25 
12.25 

(Taylor,  J.  phys.  Ch.  1897,  1,  723.) 

(Schiff.) 

100  pts.  wood-spirit  of  40%  dissolve  32.3 
pts.  NaNOs.    CSchiff,  A.  118.  365.) 


Solubility  in  ethyl  alcohol  at  25°. 

(Concentration  of  alcohol  in  g.  mol.  per 
1000  g.  H20.) 


Solubility  in  alcohol  at  16.5°. 

Normality 

Solubility  in  1000 
g  HsO 

Mol    solubility 

Sp  gr. 

100  ccin.  contain  in  g 

'1A 
1A 
l 
2 

920.30 
908.80 
896.60 
870.95 
825.35 

10.83 
10.70 
10.54 
10.24 
9.70 

Alcohol 

Water 

NaNO3 

1.3745 
1.3162 
1  2576 
1.2140 
1.1615 
1  0855 
1  0558 
1.0050 
0.9420 
0  9030 
0  8610 

0 
6   16 
11  60 
16  49 
22  17 
32  22 
37  23 
43  98 
52  60 
60  00 
63.16 

75  25 
70  82 
68  10 
65  04 
61  67 
52  92 
48  50 
'42  78 
32  13 
25  65 
21.31 

62.20 
54.64 
46  06 
39.87 
32.31 
23  41 
19.85 
13  74 
9.47 
4  65 
1  63 

(Armstrong  and  Eyre.  Proc.  R.  Soc.  1910  (A), 
84.  127.) 

Very  si.  sol.  in  acetone.    (Krug  and  M'El- 
roy,  J.  Anal.  Ch.  6.  184.) 

Solubility  of  NaN08  in  acetone  at  40°. 

(Bodlander,  Z.  phys.  Ch.  7.  317.) 

100  pts.  absolute  methyl  alcohol  dissolve 
0.41  pt.  at  25°. 
100  pts.  absolute  ethyl  alcohol  dissolve 
0.036  pt.  at  25°,    (de  Bruyn,  Z.  phys.  Ch.  10. 
783.) 
Solubility  in  alcohol  at  40°. 

Wt.  %  acetone 

G  NaNOs  per  100  g, 
acetone  +Aq 

0.0 
8  47 
16  8 
25.2, 
34.3 
44.1 
53.9 
64.8 
76.0 
87.6 

105 
91.2 
78.3 
66.4 
57.9 
46.2 
32.8 
23.0 
10.8 
3.2 

Wt.  %  alcohol 

G    NaNOj  per  100  g. 
alcohol  -HAq 

0 
8.22 
17.4 
26.0 
36  0 
42.8 
55.3 
65.1 
77.0 
87.2 

104.5 
90.8 
73.3 
61.6 
48.4 
40.6 
27.1 
18.1 
9.4 
4.2 

(Bathrick, 

J.  phys.  Ch.  1896,  1.  162.) 

(Bathrick,  J.  phys.  Ch.  1896, 

1.  162.) 

NITRATE,  STRONTIUM 
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Solubility  of  NaN03  m  acetone  at  30°. 

100  pts.  H20  dissolve  at  0°,  39.5  pts. 
Sr(N08)i  (Mulder);  at  0°,  40.16  pts.  Sr(N03)2 
(Poggiaie);  at  0°,  43.1  pts.  Sr(N03)2  (Krem- 
ers);  at  100°,  101.1  pts.  Sr(N03)2  (Mulder); 
at  100°,  106.5  pts.  Sr(N03)2  (Kremers,  Pogg. 
92.  499);  at  100°,  119.25  pts.  Sr(NO3)2  (Pog- 

Wt  %  acetone 
in  solvent 

G  NaNOaperlOOg 

Solution 

Water 

0 

49.10 

96  45 

giaie). 

5 

46  96 

93.20 

9.09 
20 

45.11 
40.10 

90.40 
83.70 

Solubility  in  100  pts.  H2O  at  t°. 

30 

35.08 

77.20 

Pts 

Pts 

Pts 

40 

29  80 

70.75 

* 

t" 

Sr(NO3)a 

t3 

10 

wU 

60 

18!  55 

59  '.95 

0 

39.5 

36 

90.7 

73 

96.0 

70 

13.15 

50.50 

1 

41.2 

37 

90.8 

74 

96  2 

80 

7.10 

38.20 

2 

42.8 

38 

91.0 

75 

96.4 

90 

1.98 

20.20 

3 

44.3 

39 

91.1 

76 

96  5 

A 

Agf      O 

Af\ 

01    3 

77 

Qfi  7 

(Taylor,  Z 

.  phys.  Ch.  1897,  2.  723.) 

5 
6 

4?'.3 
48.8 

41 
42 

t7l  .  O 

91.4 
91  5 

i  / 

78 
79 

t/U  .  I 

96  8 
97  0 

7 

50.3 

43 

91  6 

80 

97.2 

Sol.  in  glycerine. 
Insol.  in  ethylamine.     (Shinn,   J.  phys. 
Chem.  1907,  11.  538.) 
Insol.  in  methyl  acetate.    (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.    (Naumann, 
B.  1910,  43.  314.) 
Insol.  in  benzonitrile.    (Naumann,  B.  1914, 

8 
9 
10 

11 
12 
13 
14 
15 

51.8 
53.4 
54.9 
56.5 
58  0 
59.6 
61.2 
62.8 

44 
45 
46 
47 
48 
49 
50 
51 

91  8 
91  9 
92.1 
92.2 
92.3 
92.5 
92.6 
92.8 

81 
82 
83 
84 
85 
86 
87 
88 

97.4 
97.5 
97.7 

97  9 
98.0 
98.2 
98.4 
98.6 

47.  1370.) 

16 

64.4 

52 

92  9 

89 

98.8 

17 

66.0 

53 

93.1 

90 

99.0 

18 

67.6 

54 

93.2 

91 

99,2 

Sodium    thorium    nitrate,    NaTh(N08)s+ 

19 

69.2 

55 

93.4 

92 

99.4 

9H20. 

20 

70.8 

56 

93.5 

93 

99.6 

Hydroscopic:  sol.  in  dil.  HNOa  and  Aq. 
(Meyer,  Z.  anorg.  1901,  27.  381.) 

21 
22 
23 

72.5 
74  1 
75.8 

57 
58 
59 

93.6 
93.8 
93.9 

94 
95 
96 

99.8 
100.0 
1002 

24 

77.4 

60 

94.0 

97 

100.4 

Sodium  nitrate  sulphate,  NaNOs,  Na^SO*-}- 

25 
26 

79.0 
80.7 

61 
62 

94.2 
94.3 

98 
99 

100.6 
100.9 

Sol.  in  H20. 

(Marignac,  Ann.  Min.  (5)  12. 

27 

28 

82.4 
84.1 

63 
64 

94.5 
94.6 

100 
101 

101.1 

101,3 

44.) 
-f  H2O.    Min.  DarapsJdte. 

29 
30 

85.8 
87.6 

65 
66 

94.8 
94.9 

102 
103 

101  6 
101.8 

31 

89.5 

67 

95.1 

104 

102.0 

31.3 

90.0 

68 

95.2 

105 

102.3 

Sodium  nitrate  tungstosilicate,  3Na4Wi2Si04o. 
4NaNOs+45H20. 

32 
33 

90.2 
90.3 

69 
70 

95.4 
95.6 

106 
107 

102.5 
102.7 

(Wyruboff,  Chem.  Soc.  1897,  72.  (2)  174.) 

34 
35 

90  5 
90.6 

71 

72 

95.7 
95.9 

107.9 

102.9 

Strontium  nitrate,  Sr(NO*)2. 

Sol.  in  5  pts.  cold,  and  0.5  pt.  boiling  HzO.  (Dumas ) 
"  2  "  "  0.5  "  "  (Wittstein) 
"  2  "  at  18  75°.  (Abl.) 

100  pts.  sat,  Sr(NOa)«+Aq  at  19-20°  contain  45.49 
pts.Sr(NOs)*.  (v.  Hauer,  J.  pr.  98.  137.) 


1  pt.  Sr(NOa)4  dissolves  in  pts.  H*O,at  t°. 


(Mulder,  Scheik.  Verhandel.  1864. 114.) 

Sat.  Sr(NO»)*-fAq  contains  at: 
6°      +14°     20°        32° 
24.5      35.9      39.8      46.9%  SrN05, 


53° 
47.2 


t°  ' 

Pts.H2O 

t° 

Pts.  HsO 

t9 

Pts.  HSO 

0 
10 

2  32 
1  73 

25 
50 

1  10 
1.02 

75 

100 

0.99 
0  94 

(Kremers,  Pogg.  92.  499.) 

56°       76°       94°       110° 

47.8      49.1       50.4       50.2%  SrNO,. 

(fitard,  A.  cK  1894,  (7)  2.  528.) 


79.27  g.  anhydrous  Sr(NO«)«  are  soL  in 
100  g.  H»O  at  25°.  (Parsons  and  Carson,  J. 
Am.  Chem.  Sac.  1910,  32. 1385;) 
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NITRATE,  SODIUM 


Solubility  of  Sr(N03)2  in  H20  at  t°. 

Sp 

gr.  of  Sr(NO,)3+Aq  at  17.5°, 

t° 

Ci   SrfXO.L'in 
lliO  f.  HaO 

Sp  fir 

cc  Sr(XO 

)z         Sp  gr 

^  Sr(N03)2         Sp   gr 

0.5S 
14.71 
20.40 
29.00 
30.  2S 
32.58 
39.74 
47.73 
61.34 
08.96 
78.  OS 
SS.94 

40.124 
00.867 
82  052 
87.648 
88  577 
88.943 
90  086 
91  446 
93  RSO 
95.576 
97  865 
100.136 

1  2856 
1  3938 
1.4883 
1  5110 
1.5144 
1  5141 
1.5128 
1.5115 
1.5105 
1.5106 
1.5109 
1.5117 

10 

20 
30 

1  083 
1  180 
1.294 

40             1  422 
Sat.  sol.        1.52 

(Gerlach,  Z.  anal. 
Sp  gr.  of  Sr(N03)2 

27.  283.) 
+Aq  at  t°. 

t° 

%  Sr(NOa)2 

Sp  gr 

14.0° 
14.3° 
14.5° 
14.5° 
14.5° 
14.4° 

5 
10 
15 
20 
25 
34  33 

1  0420 
1  0859 
1.1319 
1.1816 
1.2364 
1.3470 

(Berkeley  and  Appleby.  Proc.  R.  Soc.  1911, 
(A)  85.  503.) 

100  g.  of  the  sat.  solution  contain  at  20°, 
41.43  g.  Sr(NOa)a-     (Findlay,   Chem.  Soc. 
1914,  105.  782.) 

Sp.  gr.  of  SrfNOi)a+Aq  at  19.5°. 

(Long,  W.  Ann.  1880,  11.  39.) 

Sp.  gr.  of  Sr(N03)2-f  Aq  at  room  temp, 
containing: 

10.29      21.19      32.61%  Sr(N03)2. 
1.0885      1.124      1.3067 

(Wagner,  W.  Ann.  1883,  18.  266.) 
Sp.  gr.  of  Sr(NO8)2+Aq  at  25°. 

c* 

Sp.  KT 

r* 

Sp.gr. 

1 

o 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

1  009 
1  017 
1.025 
1  034 
1.041 
1.049 
1.059 
1.068 
1.076 
1  085 
1  095 
1.103 
1.113 
1.122 
1.131 
1.140 
1,150 
1  160 
1.170 
1.181 

21 

23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1.192 
1.202 
1  213 
1.223 
1.233 
1  246 
1.257 
1  268 
1.280 
1.292 
1.304 
1  316 
1.330 
1.340 
1.354 
1.367 
1.381 
1.395 
1.410 
1  422 

Concentration  of 
Sr(NO»)2+Aq 

Sp.gr 

1-normal 

Vi-   ;; 
v£   " 

1  0822 
1  0419 
1.0208 
1  0104 

(Wagner,  Z.  phys.  Ch.  1890,  5.  40.) 

Sr(NO«)2-f  Aq  containing  10.50%  Sr(NOs)2 
has  sp.gr  20720°  =  1.0905. 
Sr(N08)2+Aq  containing  25.51%  Sr(N08)2 
has  sp.  gr.  20°/20°«  1.2440. 
(Le  Blanc  and  Rohland,  Z.  phys,  Ch.  1896. 
19.279.) 

(Kremers,  calculated  by  Gerlach,  Z.  anal.  8. 
286.) 

Sp.  gr.  of  Sr(N08)s+Aq  at  23.4°.  a=no.  of 
grms.  XH  mol.  wt.  dissolved  in  1000 
grms.  H20;  b«sp.  gr.  if  a  is  Sr(NO$)2, 
4H20.  %  mol.  wt.  =  142;  c=sp.  gr.if  a  is 
Sr(K08)2,  Yt  mol.  wt.-106. 


a 

b 

0 

a 

b 

c 

1 
2 
3 

4 

1.078 
1.146 
1.205 
1.257 

1.081 
1  155 
1  224 
1,284 

5 
6 

7 

1.303 
1.345 
1.383 

1.350 
1  407 

Sp.  gr.  of  SrCNOsJis+Aq  at  20°  containing 
M  g.  mols.  of  salt  per  liter. 
M        0.01         0.025        0.05         0.075 
Sp.rgr.  1.001525  1.004207  1.008391  1.012646 


(Favre  and  Valson,  d  R*  79.  968.) 


M        0.10         0.25         0.50         0.75 
Sp,  gr.  1.016834  1.04201    1.08312    1.13386 

M         1.00 
Sp.  gr.  1.16354 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  705.) 


NITRATE,  TELLURIUM 


B.-pt.    of    Sr(N03)2+Aq,    containing    pts. 
Sr(N03)2  to  100  pts.  H2O. 

the  solutions  which  contain  small  amounts  of 
alcohol. 
(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913,  82.  39.) 

Not    completely   insol.  t  in   boiling    amyl 
alcohol,   30  com.   dissolving   about    1    mg* 
(Browning,  Sill.  Am.  J.  143.  52.) 
Perfectly  anhydrous  Sr(NOs)2  is  sol.   in 
S3044    pts.    absolute    ether-alcohol    (1  :  1). 
(Fresenius,  Z.  anal.  32.  190.) 

Solubility  in  organic  solvents. 

B-pt 

Pts 
Sr(NO3)2 

B-pt 

Pts 
Sr(NO3)2 

100  5° 
101 
101  5 
102 
102  5 
103 
103.5 

12 

24 
34  8 
45 
54  4 
63  6 
72  6 

104° 
104  5 
105 
105.5 
106 
106.3 

81  4 
89.6 
97.6 
105 
112,2 
116.5 

(Gerlach,  Z.  anal.  26.  448.) 

Sat.  Sr(NO«)t+Aq  boils  at  106.8°,  and  con- 
tains 112.9  pts.  salt  to  100  pts.  H20.    (Grif- 
fiths.) 
Sat.   Sr(N03)2+Aq   boils    at    107.5-108° 
(Kremers);  107.9°  (Mulder). 
Sat.  Sr(NO8)2+Aq  forms  a  crust  at  106.3°, 
and  contains  116.5  pts.  Sr(N03)2  to  100  pts. 
H20;    highest   temp,    observed   was    107°. 
(Gerlach,  Z.  anal  26.  427.) 
Very  si.  sol.  in  cone.  HNO3  or  HCl-f-Aq. 
(Wurtz.) 
Insol.  in  ENOs+Aq.    (Schultz,  Zeit.  Ch. 
(2)  6.  537.) 

Solvent 

%  SrCNO-O'inthe 
solution  at  25° 

Methyl  alcohol 
Ethyl  alcohol 
Propyl  alcohol 
Isobutyl  alcohol 
Amyl  alcohol 
Acetone 

1  26 
0  02 
0.02 
0.01 
0.003 
0.02 

(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913,  82.  44.) 

Insol.  in  methyl  acetate.     (Naumann.  B. 
1909,42.3790.) 
Insol.  in  hftnzonitrilfi.    ^Nairmann.  TV  1Q14- 

Solubility  in  Sr(OH)2,  8H2O-f-Aq  at  25°. 


Sp  gr  25°/2o° 

G   SrOas 
Sr(OH)2mlOOg. 
H20 

G   Sr(N03)2in 
100  g.  HsO 

1.492 
1.494 

0  38 

0  78 

79.47 
80.83 

(Parsons,  J.  Am  Chem.  Soc.  1910,  32. 1388.) 

Very  sol.  in  liquid  NH8.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Sol.  in  8500  pts.  absolute  alcohol.  Sol.  in 
60,000  pts.  of  a  mixture  of  1  pt.  ether  and  1 
pt.  alcohol.  (Rose,  Pogg.  110.  296.) 

Sol.  in  4189  pts.  abs.  alcohol  and  in  199  87 

!ts.  ordinary  rectified  spirits.    (Hill,  Pharm. 
.  1888  (3)  19.  420.) 

Solubility  in  ethyl  alcohol -j-Aq  at  25°. 


I 


%  CjjHaOH  in 
the  solvent 

%  CaEsOH  in 
the  solution 

%  Sr(NOs)a  in 
the  solution 

99.4 

99.38 

0.02 

79.2 

77.15 

2.60 

59.9 

53.6 

10.5 

40.65 

32.35 

20.5 

20.6 

13.8 

33.2 

18.8 

12.35 

34.3 

16.25 

10.45 

35.7 

15.05 

9.5 

36.7 

10.0 

6.0 

40.05 

6.0 

3.45 

42.7 

0 

0 

46.6 

Sr(N08)2  is  toe  solid  phase  in  the  solutions1 
which  are  rich  in  alcohol;  Sr(NOa)2+ 4H2O  in 


47.  1370.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899.  II, 
1014.) 

Difficultly  sol.  in  acetone.  (JSTaumann,  B. 
1904,  37.  4328.) 

The  composition  of  the  hydrates  formed 
by  Sr(N03)2  at  different  dilutions  is  calcu- 
lated from  determinations  of  the  lowering  of 
the  fr.-jjt.  produced  by  Sr(N08)2  and  of  the 
conductivity  and  sp.  gr.  of  Sr(NOs)2+Aq. 
(Jones,  Am.  Ch.  J.  1905,  34.  305.) 

+4H2O.    Efflorescent. 

Solubility  in  ethyl  alcohol  -f  Aq  at  25°. 


%  CaHfiOH  in 
the  solvent 

%  CaHfiOH  in 
the  solution 

%  Sr(NO;rt2  m 
the  solution 

0 
4 
6 
10.8 
16.0 
20 

0 
1.7 
2.6 
4.95 
7  95 
12.35 

44.25 
42  8 
42.1 
40.4 
37.6 
34.3 

(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913,  82.  39.) 
Tellurium   nitrate,    basic,    4TeOa, 


c.  Easily  decomp.  by 
Sol.  in  HKTOj-f-Aq,  but  more  sol.  when 
than  cone.    (Klein  and  Morel,  Bull.  Soc. 
43.  205.) 


Tellurium  nitrate,  TeN08. 

Sol.  in  acetone.    (Eidmann,  C.  C.  1899.  IE, 
1014.) 
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NITRATE,  TERBIUM 


Terbium  nitrate,  TbiNX>»)«-*-OHsO. 

Sol,  in  H4X    Sol.  m  alcohol,    rrrhain,  C. 
R.  190S,  146. 12S. ) 

Thallous  nitrate,  TIXO2. 

1  pt.  T1N03  dissolves,  according  to  C  = 
Crookcs;  L=Lamy: 

at  15*      18°     5S°     107° 
in  9.4     10.3    2.3    0.17  pts.  H2O. 
C       L        L       L 

Sat.  TINOa-f  Aq  contains  at: 
3.5°        18°        32°        58°        95° 
4.2         8.S       13.2      30.4       74.5%  T1N03 

107°      135°      145°      loO°      155° 
85         95       95,2      96.5         97%  T1NO3. 
(fitard,  A,  ch.  1S94,  (7)  2.  527.) 

Solubility  id  H2O  at  t°. 


G  TINOa 

g  mol  TlXOs 

t° 

in  100  g,  HsO 

in  1  1. 

0 

3.91 

0.149 

10 

6.22 

0230 

20 

9.55 

0.357 

25 

0.433 

30 

U.3 

0.522 

40 

20.9 

0.755 

50 

30.4 

1.07 

60 

46.2 

1.58 

70 

695 

2.29 

80 

111 

3.40 

90 

200 

5.32 

100 

414 

8.29 

105 

594 

10.25 

(Berkeley,  Trans.  Roy.  Soc.  1904,  203.  A, 
211*3 

Sp.  gr.  of  TINOs+Aq  at  25°. 

Concentration  of 

Sp.  gr. 

Vr-normal 

1.0562 

Vr-     " 

1.0283 

Thallous  thallic  nitrate,  2T1N03,  T1(NO»)». 

Decomp  by  H30.  (Wells,  Am.  Ch,  J. 
1901,  26.  278.) 

ThaUous  uranyl  nitrate,  T1(U02)(N03)3. 

Decomp.  in  moist  air.  Decomp.  by  H^O. 
(Meyer,  B.  1903,  36.  4058.) 

Thorium  nitrate,  Th02,  2N2Ofi-f  6H2O. 

Crystallized.  SI.  hydroscopic.  (Fukae, 
Zeit.  angew.  Ch.  1897, 10.  116.) 

-f  12H20.  Very  deliquescent,  and  sol.  in 
BM3  and  alcohol. 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  37.  4328.) 

Thorium  zinc  nitrate,  ZnTh(N03)6+8E20. 

Sol.  in  HN03;  very  hydroscopic.  (Meyer, 
Z.  anorg.  1901,  27.  386.) 

Thulium  nitrate,  Tm2(N03)6+8H20. 

Deliquescent.  Can  readily  be  cryst.  from 
HN03.  (James,  J.  Am,  Chem.  Soc.  1911,  33. 
1344.) 


Tin  (stannous)  nitrate,  basic,  2SnO, 

Difficultly  sol.  with  partial  decomp.  ia  H2O. 
(Weber,  J.  pr.  (2),  26.  121.) 

Tin  (stannous)  nitrate,  Sn(NO8)2+20HaO. 

Deliquescent,  and  easily  decomp.   (Weber, 
J.  pr.  (2)  26.  121.) 


(Wagner,  Z.  phys.  Ch.  1890,  5.  40.) 


Solubility  of  T1NO»+KNO». 
InsoL  in  alcohol.    (Lamy.) 
Sol.  in  acetone.    (Eidmann,  Dissert.  1899; 
Naumann,  B.  1904,  37.  4328.) 

TtaHous  hydrogen  nitrate,  TING,,  2HNOS. 
(Wells,  Am.  Oh.  J.  1901,  26,  273.) 
TDSfO»,  3HNO,.   (DitteJ 

Thallic  nitrate,  Tl(NO»)a+3H«0. 

Effloresces  in  the  air.    (Meyer,  Z.  anorg. 
1900,24.361.) 
+6HtO,  or  8HjO.    Deliquescent.    Sol  in 


Tin  (stannic)  nitrate,  basic,  4Sn02, 

4H20. 
(Thomas,  Bull.  Soc.  1896  (3)  15.  312.) 

Tin  (stannic)  nitrate,  Sn(N"Os)4. 

Sol.  in  H20,  but  decomp.  very  soon  on 
standing.  Stable  in  presence  of  cone.  HNO  *-f- 
Aq  at  90°,  but  decomp.  at  100°.  (Monte- 
martmi,  Gazz.  ch.  it.  22.  384.) 

Insol.  in  moderately  cone.  HNO«;  readily 
deeomp.  by  H20.  (Engel,  C.  U.  1897,  125. 
710.) 

Titanium  nitrate,  5Ti02,  N205+  6H20. 
Sol.  to  a  sK|ht  TTiilkiness  in  cold 
Decomp,  on  boihng.   (Merz,  J.  pr.  99.  157.) 

Uranyl  nitrate,  basic. 

Sol.  in  HSO.  (Ordway,  Sill.  Am.  J.  (2)  26. 
209.) 

Uranyl  nitrate,  UOj(NOt)2. 

+HiO.  (de  Forcrand,  C.  R.  1913,  156. 
1046.) 

Sol.  in  fuming  ENOs  from  which  it  can 
be  cryst. 

4-2H,O.   52.39%  is  sol.  in  dry  ether  at   7°. 
54.25%"  "    "    "      "      "10°. 
(Lebeau,  BulL  Soc.  1911,  (4)  9.  300.) 
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+2E20.    (Vasilieff,  C.  C.  1910,  II.  1527.) 
+3H20.    Mpfc.  121.5°.    (Vasilieff.) 
Cryst.  out  of  hot  HN03-f-Aq.    (Ditte.) 
100  pts.  HN03  dissolve  39  pts.  at  14°. 
(Ditte,  A.  ch.  1879,  (5)  18.  337.) 

+4H20.    (de  Coninck,  C.  C.  1901, 1. 1354.) 
-f6H?0.    Deliquescent  in  moist,  and  efflo- 
rescent in  dry  air.    Sol.  in  0.5  pt.  cold  H20,  in 
0.3  pt.  absolute  alcohol,  and  in  4.0  pts.  ether. 
(Bucholz.) 

Melts  in  crystal  H20  at  59  4°.    (Ordway.) 
1  pt.  is  sol.  in  2  pts.  H20  at  12.9°-14.2°. 
(de  Coninck,  C.  R.  1900,  131.  1220.) 

Solubility  in  H2O  at  t°. 


t° 

%  by  wt  U02(NO3)2,  6H20 

—18.1 

54.90 

•—12.1 

58.00 

—  2.2 

62.13 

0 

63.01 

+12.3 

67.36 

25  6 

72.83 

36.7 

78  05 

45.2 

82  96 

71.8 

86.32 

(Vasilieff,  J.  Russ.  Phys.  Chem.  Soc.  1910, 
42,  570.) 

Sp.  gr.  of  (U02)(N08)2+Aq  at  t°. 


11.5 
12.4 
15.1 
14.1 
16.7 
14.1 
15,7 
15.2 
16.5 
15.2 
13.7 
11.5 
14.5 
11.3 
12.5 
13.2 


%  salt 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


p.  gr. 


0049 

0096 

01401 

0187 

0230 

8281 

0236 

0378 

0410 

0462 

1.0504 

1.0550 

1.0594 

1.0643 

1.0680 

1.0718 


(de  Coninck,  C.  R.  1900, 131. 1219.) 

Sp.  gr.  of  a  sat.  aq.  solution =1.7536  at  17°, 
containing  54.77%  tT02(NO»)a. 

Sp.  gr.~  1.0257  when  2.80%  U02(NO8)2 
is  present.  (Vassiliev,  C.  C.  1912. 1,  1430.) 


Sp.  gr.  of  solution  in  H2SC>4+Aq. 


Pts  of  salt  in 

100  pts  H2SO4 

sp  gr.  1  138 


Temp 


1  pt 


11  2° 


2  pts 


11  8° 


Sp  gr  of  solution  1  1427  1  1450  1  1511  1   1540  1  1576 


3  pts 


10  7° 


4  pts 


12  0° 


5  pts 


11  4° 


(de  Coninck.) 

Very  sol.  in  dil.  HBr  and  selenic  acid 
(d-1.4).  Sol.  in  cone.  H2S04,  HN03,  dil. 
HC1  and  less  sol.  in  cone.  HC1.  (de  Coninck, 
"1.  R.  1900,  131.  1220.) 

Sp.  gr.  of  solution  in  HBr+Aq  of  sp.  gr.  1.21. 


Sp  gr 


1.2122 
1.2168 
1.2198 
12250 
1.2305 


%  salt  dissolved 


(de  Coninck,  Belg.  Acad.  Bull.  1901.  222 ) 

Insol.  in  KOH+Aq,  NaOH+Aq  or  NH4OH 
•fAq.  Sol.  in  lime  water,  (de  Coninck,  C.  R. 
1900,  131.  1220.) 

SI.  attacked  by  liquid  NH3.  (Gore,  Am. 
Ch.  J.  1898,  20,  830.) 

At  15°,  uranyl  nitrate  is  sol.  in  comm. 
methyl  alcohol,  dil.  and  cone,  ethyl  alcohol, 
propyl  and  isobutyl  alcohol,  comm.  amyi 
alcohol,  acetone,  ether,  ethyl  acetate,  dil. 
and  cone,  formic  acid  and  dil.  acetic  acid;  si. 
sol.  in  comm.  essence  of  terebenthine;  insol. 
in  benzene  (cryst.) ,  comm.  toluene  and  xylene, 
ligroin,  CHC18)  glycerine  and  CS2.  (de  Con- 
inck, 6.  R.  1900, 131.  1220.) 

1  pt.  is  sol.  in  55  pts.  methyl  alcohol  at  ca. 
11.8s: 

1  pt.  is  soL  in  30  pts.  efchyl  alcohol  (85°)  at 
ca.  12.9°. 

1  pt.  is  sol.  in  65  pts.  acetone  at  ca.  12.0°. 

1  pt.  is  sol.  in  5.6  pts.  acetic  acid  (d= 1.035) 
at  ca.  14.25°. 

(de  Coninck,  C.  R.  1900, 131. 1304.) 

1  pt.  sol.  in  23.5  pts.  methyl  alcohol  at  11.2°. 
1  «     «   "  16.0  "   ether  "  11.9°. 

1  "     "  "18.4  "   ethyl  acetate    "  10.3°. 
1  "     "  "  5.3  "   cone,  formic  acid  at 
15.1°. 

(de  Coninck,  C.  R.  1901, 132. 91.) 

Sp.  gr.  of  solution  in  comm.  methyl  alcohol 
at  t°. 


Sp.  gr.  of  solution  in  HN08+Aq. 

t° 

%salt 

Sp.  gr.  referred 
toHiO 

Pts.  of  salt  in 
100  pts.  HNO» 
sp.  gr.  1.153 

i 

2 

3 

4 

5 

11 

12.9 
12.2 
10.7 
12.8 

1 
2 
3 
4 
5 

0,8902 
0.8938 
0.9003 
0.9068 
0.9108 

Temp. 

11  0° 

11.8° 

11  3° 

12.0° 

11  6° 

Sp.  gr.  of  the  so- 
lution 

1  1585 

1  1614 

1.1663 

1.1698 

1.1751 

(de  Coninck,  C.  R.  1901,  132.  90.) 

(de  Coninck,  C.  R.  1900,  131.  1304.) 
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Sp.  gr.  of  solution  in  ethyl  alcohol  (85°)  at  fc°. 

Ytterbium  nitrate. 

d2  =  !$p 

gr.  referred  to  alcohol. 
Ip  referred  to  H20. 

Very  sol.  m  H20. 
+3H2O.     Ppt.     (Cleve,  Z.  anorg.   1902, 
32    140  } 

1°         i       <;  -alf                   <h 

d* 

+4H20.    (Cleve.) 

11  9 

1          i     0  S91S 

1  0060 

Yttrium  nitrate,  basic,  2Y203,  3N205+9H2O. 

12.2 
11,0 
13.1 
11.7 

2 
3 

4 

5 

0  S979 
0  9023 
0  9050 
0.9131 

1.0127 
1  0177 
1  0227 
1  0280 

Deliquescent  in  moist  air.  Decomp.  by 
cold  or  boiling  H2O.  Sol.  m  a  solution  of 
yttrium  nitrate  without  decomp.  (Bahr  and 
Bunsen,  A.  137.  1.) 

(de  Conmck,  C.  R.  1900,  131.  1219.) 

Sp.  gr.  of  solution  in  acetic  acid  (d«  1.055) 

att°. 

di  =sp.  gr.  referred  to  HaO. 
dj»=sp.  gr,  referred  to  acetic  acid. 


t° 

'i  salt 

di 

ds 

14  0 
13  8 
14.8 
10.9 
14  6 
10  4 
11.7 

1 
2 

3 

4 
5 
0 

7 

1.0387 
1.0434 
1.0469 
1.0505 
1  0564 
1.0626 
1,0662 

1  0034 
1  OOSO 
1  0100 
1  014S 
1.0205 
1  0205 
1.0300 

<de  Coninck,  C.  R.  1900, 131.  1304.) 

When  excess  of  TTOi(NO»)i  is  shaken  with 
ether  at  7°,  two  layers  are  formed,  the  ether 
layer  containing  59  g.  salt  per  100  g.  solution 
and  the  aqueous  layer  62  5  g.  salt  per  100  g. 
solution.  (Lebeau,  C.  R.  1911, 152.  440.) 

Sol.  in  nearly  all  proportions  in  glycerine. 
(Postans,  Phann.  J.  1SS3,  (3)  13.  752.) 

Sol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (JNaumann, 
B.  1904,  37*  3601.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899. 
IT,  1014;  Naumann,  B.  1904,  37.  4328.) 

+ 1SH20.  Sat.  aq.  solution  has  D17°/17°  •* 
1.7536.  (Vasilieff,  J.  Russ.  phys.  Chem.  Soc. 
1911,  43. 1183.) 

TTranyl  nitrate  ammonia,   (U02)(N03)2, 

2NE8. 

(v.  Unruh,  Dissert.  1909.) 
(U09)(NOi)s,  3NH3.    (v.  Unruh.) 
(U02)(NO,)3,  4NES.    (v.  Unruh.) 

Uranyl    nitrate    phosphate,    U02H4(P04)2, 

UOj(NO.)i+14BMX 

Easily  sol.  in  warm  H20>  with  gradual 
decomp.  Easily  sol.  in  HNOs,  HC1,  or 
HaSO44"Aq.  Sol.  in  acetic  acid  with  decomp. 
(Heintz,  A.  151,  216.) 

Dwanadyl  nitrate  (?). 

Known  only  in  solution.  Decomp.  on 
evaporation. 

Ytterbium  nitrate,  basic. 
Easily  sol.  in  H20. 


Yttrium  nitrate,  Y(N03)3-f-6H20. 
Easily  sol,    in   H20,    alcohol,    or    ether. 

fCleve.)  „ 

141  6  grams  are  sol.  in  100  grams  HaO  at 
25°.  (James,  J.  Am.  Chem.  Soc.  1910,  32. 
876.) 

Zinc  nitrate,  basic,  SZnO,  N205-f  2H2O. 

Insol  in  H20.    (Grouvelle,  A.  ch.  19.  137.) 

6ZnO,  N205-FSH2O=Zn(]Sr03)2,  5Zn(OH)2 
+3H2O,  (Bertels,  J.  B.  1784.  274.) 

oZnO,  N2O5+5J^H2O.  Insol.  in  cold, 
somewhat  sol.  in  hot  H20.  (Haverm aim .) 

+6H20.  Slowly  decomp.  by  cold  H20. 
(Rousseau  and  Tite ) 

9ZnO,  2N205.  Decomp.  by  H20.  (Vogel 
and  Reischauer,  N.  Jahrb.  Pharm.  11.  137.) 

4ZnO,  N2O5H-2H20.    (Schindler.) 

+3H20.  (Ordway,  Sill.  Am.  J.  (2)  32.  14; 
Gerhardt,  J.  Pharm.  (3)  12. 61.) 

Insol.  in  H20;  sol.  in  dil.  acids  (Athan- 
asesco,  BuH  Soc.  1896;  15,  1080) 

2ZnO,  N2O54-3H20.  Decomp.  by  H20,  and 
slowly  by  alcohol.  (Wells,  Am.  Ch.  J.  9.  304.) 

7ZnO,  4N206+14H20=4Zn(N03)2, 
3Zn(OH)2+llH20.    (Bertels.) 

Zinc  nitrate,  Zn(N03)2. 

Very  deliquescent.  Easily  sol.  in  H20  or 
alcohol. 

Sp.  gr.  of  Zn(N03)2+Aq.  F.= according  to 
Franz  (J.  pr.  (2)  5. 274)  at  17.5°;  O.  -accord- 
ing to  Oudemans  (Z.  anal.  7. 410)  at  14°: 

5  10  15%Zn(NO8)2, 

F.        1  0496       1  0968       1.1476 
0.       1.0425        1.087        1.1355 


20 

25 

30%Zn(NO3)2, 

F 

1 

2024 

1 

.2640 

1 

.3268 

0. 

1. 

1875 

1 

.245 

1 

305 

35 

40 

45 

50%Zn(NO 

3)*. 

F. 

1.906 

1  4572 

1.5258 

1  5984 

0. 

.  . 

.  i  « 

Calculated  for  Zn(M)8)2  +6E20 ; 
10          20          30         40        50%  salt. 
1.053fel    1.1131    1.1782    1  2496    1.3292 
(Oudemans.) 

Zn(NO$)2-{-Aq  when  heated  soon  decom- 
poses, with  formation  of  an  insol.  basic  salt. 
(Ordway.) 
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Sp.  gr.  of  Zn(N03)2-hAq  at  room  temp, 
containing: 

15  955      30  626      44  5%  Zn(N03)2. 

1.1155      1  2291      1.4367 

(Wagner,  W.  Ann.  1883, 18. 270.) 
Sp.  gr.  of  Zn(N03)2+Aq  at  25°. 


Concentration  of 
Zn(NOs)a+Aq 

Sp  gr 

1-normal 

Vr-      " 

1U-     " 

Vs-       " 

1.0758 
1.0404 
1.0191 
1  0096 

(Wagner,  Z.  phys.  Ch.  1890,  5.  40.) 
Sp.  gr.  of  Zn(N03)2+Aq.  at  16°. 

H  Zn(N03;2  g  per  1000 
g  of  solution 

Sp  gr  10°/16° 

0.0000 
0.9950 
2  0061 
4.1535 
8.1824 
17.7760 
34.5920 
68.6780 

1.000000 
1.000814 
1.001646 
1  003413 
1.006733 
1.014702 
1.028890 
1.058644 

(Dijken,  Z.  phys.  Ch.  1897,  24.  108.) 

Sp.  gr.  of  Zn(N03)2+Aq  at  17.3°,  when  p 
per  cent  strength  of  solution;  d= observed 
density;  w= volume  cone,  in  grams  per  cc. 


4-6H2O. 

Solubility,  in  HaO. 

Sat.  solution  contains  at. 

—18°      —15°      —13°         —12° 

44  63     45.20     45  51       45.75%Zn)XO,)a, 

0°        +12  5°      18°  25° 

4866     52.00      5350      55  90%  ZnfXO3)2, 


p 

d 

w 

47  28 

1.5504 

0.73310 

41.32 

1.4579 

0.60240 

30  86 

1  3136 

0.40535 

29.21 

1.2933 

0.37780 

19.65 

1.1830 

0.23246 

14.39 

1.1284 

0.16232 

11.36 

1.0988 

0.12478 

7.091 

1.0597 

0.07515 

5,923 

1.0491 

0.06213 

1.574 

1.0118 

0.01593 

1  210 

1.0087 

0.01221 

(Barnes,  J.  Phys.  Chem.  1898,  2.  545.) 

Very  easily  sol.  in  liquid  NH8.  (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

+1MH20,  100  pts.  HN08  dissolve  28 
pts.  at  13°;  55  pts.  at  55°.  (Ditte,  A.  ch. 
1879,  (5)  18. 335.) 

+2H20.    (Vasilieff,  C.  C.  1909,  II  1966.) 

+3H20. 

Solubility  in  H20.  ^ 

Sat.  solution  contains  at: 
37°      40°      41°      43°        45.5°mpt. 
66.38  67.42  68  21  69.26  77.77%  Zn(N08)2. 
(Funk,  Z.  anorg.  1899,  20.  401.) 


36  4°  fmpt.) 
63  63 


33  5° 
65.83%  Zn(NO3)2. 

(Funk,  Z.  anorg  1899,  20. 400.) 


36° 
64  73 


100  g.  Zn(N03)2+Aq  sat.  at  0°  contain 
48.7  g.  Zn(N03)2;  at  18°,  53.5  g.  Zn(NO3)2. 
(Mylius,  Z.  anorg.  1910,  74.  411.) 

Melts  in  its  crystal  H20  at  36.4°  (Ordway), 
50°  (Pierre);  boils  at  131°  (Ordway). 

Sp.  gr.  of  solution  sat.  at  18°  =  1.664,  and 
contains  53.9%  Zn(N03)2.  (Mylius,  B. 
1897,  30.  1718.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790)!"  ethyl  acetate.  (Naumann. 
B.  1910,  43.  314.) 

+9H.O. 

Solubility  in  H20. 

Sat.  solution  contains  at* 
_  25°        oo  go     _  go0       _  18° 
40^12      40^75      42^03    43.59%  Zn(N03)2. 

Cryohydrate  is   formed   at  —  29°. 
(Funk,  Z.  anorg.  1899,  20.  401.) 

Zinc  nitrate  ammonia,  Zn(NO3)2,  4NH3. 

Ppt.    (Ephraim,  B.  1915,  48.  638.) 

+V*HiO. 

Deliquescent.  Sol,  in  H20.  (Andr<§,  C.  R. 
100.  639.) 

13ZnO,  3N206,  2NH3+1SH20. 

Insol.  in  cold,  decomp,  by  warm  H20. 
(Andre,  C.  R.  1885,  100.  640.) 

Zinc  nitrate  cupric  oxide, 

Zn(N03)2,   3CuO+3H20. 
(Mailhe,  A.  ch.  1902,  (7)  27.  169,) 


Zinc  nitrate  kydrazine,  Zn(NO3)2,  3N2H4. 
. 
(Franzen,    Z.    anorg. 


Decomp.  by  hot  H20. 
Sol.   in   NH4OH. 


1908,  60.  279.) 

Zirconium  nitrate,  basic,  3ZrO2,  2N206. 
Insol.  in  H20. 

ZrO2,  N206.  Easily  sol.  in  H20  and  alcohol. 
-|~H2O.   As  above. 

Zirconium  nitrate,  Zr(NO8)4+5H20  (?). 
Deliquescent,  and  sol.  in  H2O. 

Nitric  oxide,  NO. 
See  Nitrogen  dioxide. 
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Nitrilobromosmic  acid* 

Ammonium  nitrilo/wtabromosmate, 
[OsXBrJ  XH^-rHjO. 

Very  sol.  in  HaO.     Decomp.  in  dil.  aq. 
solution, 

Stable  in  HBr-t-Aq 

Insol.  in  organic  solvents      r  Werner,  B 
1906,  39.  501.) 


Caesium   hydrogen 
[OsNBrdaCsaH. 
SI.  sol  in  H2O.    (Werner.) 

Potassium  nitrilo/^mbromosmate. 

[OsNBr4]K-f2H20. 

Very  sol.  in  H20.  Decomp.  in  aq.  solution. 
Stable  in  HBr+Aq.  Insol.  in  organic  sol- 
vents. (Werner.) 

Rubidium  nitrilopewtobromosmate, 

[OsNBr6]Rb2. 

Sol.  in  H20.  Decomp.  in  dil.  aq.  solution 
after  a  short  time.  (Werner.) 

Nitrilochlorosmic  acid. 
Ammonium  nitriloper^achlorosmate, 


Sol.  in  H20;  insol.   in   cone.   HCl-f  Aq. 
(Werner,  B.  1901,  34.  2702.) 

Caesium  nitrilo^^ochlorosmate, 

(OsNCWCs*. 
Sol.  inH20.    (Werner.) 

Potassium  mtrilopentachlorosmate, 

(OsNCU)K,. 

Sol.  in  H20:  pptd.  by  HC1;  insol.  in  organic 
solvents.    (Werner.) 

Rubidium  nitrilope^tehlorosmate, 

(OaNCWRbs. 

Sol.  in  H20j  decomp.  in  dil.  neutral  solu- 
tion.   (Werner.) 

Nitrilo^mtophosphoric  acid,  H2NPs07= 
PO^OH 


"0°<8 

T>n<n 


OH. 

Known  only  in  solution.  (Mente,  A.  248. 
260.) 

Aluminum  nitriLoMnetophosphate. 

Insol.  in  H,0,  cone.  HC1,  or  HN08+Aq. 
Slowly  sol.  in  boiling  cone.  Hj&S04.  Sol.  in 
warm  NaOH+Aq  or  NasCOj-fAa  without 
decomp.  Insol.  in  NH4OH-HAq.  (Mente.) 

Barium ,  BaNP807. 

Insol.  in  dil.  or  cone,  acids.    Decomp.  by 
boiling  NaOH  or  NaaCOj-hAq.     InsoL  in 
(Mente.) 


Cadmium  nitrilo^/we/aphosphate. 

Easily  sol.  in  NH4OH+Aq,  or  boiling 
(NH4)jC08,  or  NaOH+Aq.  (Mente.) 

Calcium ,  CaNP3O7-l-H20. 

Sol,  in  cone.  HCl+Aq  by  long  boihng,  and 
more  easily  in  fuming  HNOs+Aq.  Insol.  in 
NH4OH  or  NaOH+Aq.  (Mente.) 

Chromium  — . 

Slowly  sol.  in  dil.  acids.  Easily  sol.  in 
ammonia.  Sol.  incoldNaOH-f-Aq.  (Mente.) 

Cobalt ,  CoNP307+H20. 

Insol  in  H20.  SI  sol.  in  dil.  acids.  Easily 
sol.  in  NH4OH+Aq.  Decomp  by  NaOH  or 
Na2C03-fAq.  (Mente.) 


Copper . 

Sol.  in  NH4OH-fAq.  Decomp.  by  NaOH 
+Aq.  (Mente.) 

Ferric ,  Fe2(NP807)3. 

Insol.  in  cone,  acids.  Easily  sol.  in  NE^OH 
-fAq  or  (NH4)2C08+Aq  Decomp,  by 
NaOH  or  NaaCOs+Aq.  (Mente.) 


Lead . 

Insol.  in  dil.  acids.  Sol.  in  fuming  HNO8. 
Insol.  in  NH4OH+Aq.  Sol.  in  NaOH-j-Aq. 
(Mente.) 

Magnesium ,  MgNP807-f  H20. 

Slowly  sol.  in  HCl+Aq.  Sol.  in  H2SO4  or 
fuming  HN03  with  addition  of  Br2.  Insol. 
in  NH4OH  or  (NH4)2C08+Aq.  (Mente.) 

Manganous ,  MnNP307+H2O. 

Insol.  in  dil.  acids.  Very  si.  sol.  in  NaOH+ 
Aq.  Insol.  in  Na^COg  or  (NE^COs+Aq. 
Easily  sol.  in  NH4OH+Aq.  (Mente.) 

Mercurous ,  Hg2NPaO7. 

Insol.  in  dil.  acids,  NH4OH,  NaOH,  or 
(NH4)2C08+Aq.  Easily  sol.  in  fuming 
HN08.  (Mente.) 

Nickel ,  NiNPs07+H20. 

Insol.  in  dil.  acids,  NH4OH,  or  (NH4)2CO3 
4-Aq.  (Mente.) 

Zinc ,  ZnNP807+2H20. 

EasHy  sol.  in  NH4OH,  NaOH,  or 
(NH4)2CO,+Aq,  (Mente.) 

Nitrilosulphonic  acid,  N(S08H)s. 

Not  known  in  free  state.  (Easchig.  A.  241. 
161.) 

Potassium  nitrilosulphonate,  N(SO«K)«-f 
2H30. 

Soluble  in  Hap.    (Raschig,  A.  241. 161.) 
Is  identical  with  "potassium  ainmonfrisul- 
phonate"  of  Glaus.  ( 
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Insol.  in  cold  H20  (Glaus);  sol.  in  50  pts. 
H2O  at  23°  (Fremy);  in  H20  at  scarcely  40° 
without  change.  Decomp .  by  boiling.  (Glaus. ) 

Potassium  sodium  nitrilosulphonate, 

N(S08K)2(S03Na) 

Nearly  insol  in  cold  H20.  (Raschig.  A. 
241.  161.) 

Sodium  nitrilosulphonate,  N(S03Na)3. 

Not  isolated  on  account  of  its  extreme 
solubility  in  H2O.  (Raschig,  A.  241.  161.) 

Nitriloflto'sulphophosphoric  acid, 

NPflSH),. 

Decomp.  by  H20.  (Stock,  B.  1906,  39. 
2001.) 

Ammonium  mtrilocfosulphophosphate, 
NP(SNH4)2. 

Easily  sol.  in  H20.  Not  decomp.  by  boiling 
with  alkali.  Decomp.  by  acid.  (Stock.) 

Easily  sol.  in  liquid  NHa.  (Stock,  B.  1903, 
36.  315.) 

Ammonium    hydrogen    nitrilo^sulphophos- 

phate,  SHP(SNH4)N. 
Not  decomp.  by  boiling  with  alkali.    De- 
comp. by  acids.    (Stock,  B.  1906,  39.  1999.) 

Barium  nitrilod^sulphophosphate,  BaNPS2+ 

H20. 

Sol.  in  H20  with  decomp.  Decomp.  by 
hot  H20.  Not  decomp.  by  warming  with 
alkali.  Decomp.  by  acid.  (Stock.) 

Lead  nitrilo^sulphophosphate,  NPS2Pb. 

Sol.  in  liquid  NH8.  Solution  decomp. 
rapidly  with  separation  of  PbS.  (Stock.) 

Sodium  nitrilo^isulphophosphate,  NPSNa2. 

Not  decomp.  by  boiling  with  alkali.  De- 
comp. by  acid.  (Stock,) 

Nitrttosulphuric  acid. 

Ammonium   nitrilosulphate,    N(S03NH4)s  + 

2H20. 

Rather  si.  sol.  in  H20,  but  much  more  sol. 
than  K  salt.  (Divers  and  Haga,  Chem.  Soc. 
1901,  79.  1094.) 

Sodium  nitrilosulphate,  N(SOsNa)3+5E20. 

Very  sol.  in  H20.  (Divers  and  Haga, 
Chem.  Soc.  1901,  79. 1097.) 

Nitrilosulphurous  acid. 

Ammonium  nitrilosulphite,  NH(S02NH4)2. 

Somewhat  deliquescent.  Very  sol.  in  H20. 
Slowly  decomp.  in  solution.  Decomp.  by 
boiling  with  HCL  (Divers,  Proc.  Chem.  Soc. 
1901, 17. 163.) 


Nitritocobaltic  chloride. 

Sol.  in  200  pts.  cold  H2O. 
anorg.  5.  172.) 


(Jorgensen,  Z. 


Nitritoplatindiamine  nitrate, 

CNO2)2Pt(N2H6N03)2. 
Sol.  in  cold  H20  with  decomp.;  violently 
decornp.  on  warming.    CHadow,  Chem.  Soc. 
(2)  4.  345.) 

Nitritopurpureocobaltic  comps. 
See  Xanthocobaltic  comps. 

Nitritoptirpureorhodiuin  comps. 
See  Xanthorhodium  comps. 

Nitrocarbamic  acid. 

Potassium  nitrocarbamate,  NO2.NK.  COOK. 
Decomp.  by  H20.    (Thiele,  B.  1894,  27. 
1909.) 

Nitro  cobalt,  Co2N02. 

Decomp.  by  H2O.    (Sabatier  and  Sender- 
ens,  C.  R.  115.  236.) 

Nitro  copper,  CuN02. 

Violently  decomp.  by  H20.    (Sabatier  and 
Senderens,  C.  R.  116.  756.) 

Nitrof erricyanliydric  acid. 

See  Nitroprussic  acid. 


Nitrogen,  N2 


N  at 


Nearly  insol.  in  all  known  solvents. 

1  vol.  recently  boiled  HaO  absorbs  0  0147  vol 
15  5°     (Henry,  1803  ) 

1  vol.  recently  boiled  HzO  absorbs  0.025  vol    N. 
(Dalton.) 

1  vol  recently  boiled  H2O  absorbs  0.0156  vol   N  at 
ord  temp     (Dalton.) 


1  vol.  H20  at  t°  and  760  mm.  absorbs  V  vols. 
N  gas  reduced  to  0°  and  760  mm. 


t° 

V 

t° 

V 

t° 

V 

0 

1 

2 
3 
4 
5 
6 

0.02035 
0.01981 
0.01932 
0.01884 
0.01838 
0.01794 
0.01752 

7 
8 
9 
10 
11 
12 
13 

0  01713 
0.01675 
0.01640 
0.01607 
0.01577 
0.01549 
0.01523 

14 
15 
16 
17 
18 
19 
20 

0.01500 
0.01478 
0.01458 
0.01441 
0.01426 
0.01413 
0.01403 

(Bunsen.) 

Coefficient    of     absorption  =  0.020346- 
0.00053887t-h0.000011156t2.    (Bunsen.) 
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1 1  H«O  absorbs  ccm.  X  from  atmospheric  air 
at  7CO  mm.  pressure  and  t°. 


0 

5 

10 


r  r  in   X 


19  29 
17  09 
15  3G 


15 
20 
25 


13  9o 
12  80 
11  81 


(Dittmar,  Challenger  Exped.  Report,  vol  i. 


t° 


0 

5 

10 


ccm   X 


19  14 
16  93 
15  14 


15 
20 


ccm  X 


13  73 
12  63 
11  SO 


(Hamberg,  1885.) 

Absorption  of  N  by  H2O  at  t°  and  760  mm 
P  =  coefficient  of  absorption. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


ft 


0  02388 
2337 
22&S 
2241 
2196 
2153 
2111 
2070 
2031 
1993 
1956 
1920 
1885 
1851 
1818 
1786 
1755 
1725 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


0  01696 
1667 
1639 
1611 
1584 
1557 
1530 
1504 
1478 
1453 
142S 
1404 
1380 
1357 
1334 
1312 
1291 
1271 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
60 
100 


0  01252 
1233 
1215 
1198 
1182 
1166 
1151 
1137 
1124 
1111 
1099 
1088 
1078 
1069 
1061 
1000 
1000 


(Bohr  and  Bock,  W.  Ann.  44.  318.) 

Absorption  of  N  by  H20  at  t°  and  760  mm. 
£= coefficient  of  absorption;  ft=»" Solu- 
bility" (see  trader  Oxygen). 


t° 

ft 

fti 

0 

0.02348 

0.02334 

1 

2291 

2276 

2 

2236 

2220 

3 

2182 

2166 

4 

2130 

2113 

5 

2081 

2063 

6 

2032 

2013 

7 

1986 

1966 

8 

1941 

1920 

9 

189'8 

1877 

10 

1857 

1834 

11 

1819 

1795 

12 

1782 

1758 

13 

1747 

1722 

14 

1714 

1687 

Absorption  of  N  by  H2O  at  t°. — Continued 


t° 

0 

ft 

15 

0.1682 

0  1654 

16 

1651 

1622 

17 

1622 

1591 

18 

1594 

1562 

19 

1567 

1534 

20 

1542 

1507 

21 

1519 

1482 

22 

1496 

1457 

23 

1473 

1433 

24 

1452 

1410 

25 

1432 

1387 

26 

1411 

1365 

27 

1392 

1344 

28 

1374 

1323 

29 

1356 

1303 

30 

1340 

1284 

31 

1321 

1263 

32 

1304 

1243 

33 

1287 

1224 

34 

1270 

1204 

35 

1254 

1185 

36 

1239 

1167 

37 

1224 

1149 

38 

1210 

1131 

39 

1196 

1114 

40 

1183 

1097 

41 

1171 

1082 

42 

1160 

1067 

43 

1149 

1052 

44 

1139 

1037 

45 

1129 

1023 

46 

1120 

1009 

47 

1111 

0995 

48 

1102 

0982 

49 

1094 

0968 

50 

1087 

0955 

52 

1072 

0929 

54 

1058 

0902 

56 

1045 

0876 

58 

1033 

0849 

60 

1022 

0822 

62 

1011 

0794 

64 

1001 

0765 

66 

0992 

0736 

68 

0983 

0707 

70 

0976 

0676 

72 

0970 

0645 

74 

0965 

0614 

76 

0961 

0581 

78 

0959 

0546 

80 

0957 

0510 

82 

0956 

0472 

84 

0955 

0432 

86 

0954 

0388 

88 

0953 

0343 

90 

0952 

0294 

92 

0951 

0242 

94 

0950 

0187 

96 

*   0949 

0128 

98 

0948 

0066 

100 

0947 

0000 

(Winkler,  B.  24.  3606.) 
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Coefficient  of  absorption  for  H20  =0.01432 
at  25°;   0.01621   at  20°;   0,01789   at    15°; 
0.02003  at  10°;  0.02173  at  5°.     fBraun,  Z. 
phys.  Ch.  1900,  33.  730.) 

Solubility  in  H20  at  various  pressures. 

V—  volume  of  the  absorbing  liquid. 
P=HgHpressure  in  metres. 
X=  coefficient  of  solubility. 

Absorption  of  Ns  by  distilled  E^O  at  t°. 
a  =  ccm.  of  No  absorbed  by  1  1.  of  H20  at 
t°  and  760  mm. 

t° 

a 

t° 

a 

t° 

a 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

23  00 
22  50 
22  02 
21  55 
21.09 
20  64 
20  20 
19.77 
19.35 
18  94 
18.54 
IS  16 
17.80 
17  46 
17.14 
16.84 
16  56 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

16  29 
16  03 
15  78 
15  54 
15  29 
15  06 
14  84 
14  63 
14  43 
14  23 
14  04 
13  87 
13  71 
13  55 
13  39 
13  23 
13  08 

34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

12  93 
12  79 
12  65 
12  52 
12  39 
12  27 
12  15  ' 
12  04 
11.92 
11.80 
11.68 
11.57 
11  46 
11  35 
11.24 
11.13 
11.02 

V 

t° 

P 

X 

33  134  com. 

19  4 

0  8910 
1  0453 
1  2488 
1  4764 
1  8111 
2  3961 
2  9074 
3  3411 
4  1382 
4  5958 
5  1103 
5.8349 
6.2767 
7  1059 
7.5815 
8  1074 

0.01617 
0.01616 
0  01611 
0.01608 
0  01602 
0.01597 
0.01585 
0.01579 
0.01561 
0  01554 
0.01546 
0.01528 
0  01515 
0.01499 
0.01487 
0  01473 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  73.) 

Solubility  in  H2O  at  256=  0.1561.   (Drucker 
and  Moles,  Z.  phys.  Ch.  1910,  75.  418.) 
Solubility  of  N2  in  H20  at  25°  =0.0231. 
(Calculated  according  to  special  formula,  for 
which  see  original   article.)     (Findlay  and 
Creighton,  Chem.  Soc.  1911,  99.  1315.) 
Coefficient  of  absorption  for  H2O  =  0.01689 
at  15°;  0.01670  at  16.2°;  0.01622  at  17.2°. 
(Muller,  Z.  phys.  Ch.  1912,  81.  493.) 

1  1.  sea  water  (sp.  gr.  1.027)  absorbs  ccm.  N 
from  atmosphere  at  t°  and  760  mm. 
pressure  — 

32.152ccm. 

24  9 

0.8977 
1.0129 
1  1887 
1.5573 
1  9846 
2  5171 
2.8781 
3.2956 
4.0947 
4  5581 
5  0529 
5  5935 
6,1956 
7.0333 
7.5596 
?4  1846 

0  01498 
0.01493 
0.01491 
0.01487 
0.01482 
0.01478 
0  01463 
0.01455 
0.01440 
0  01434 
0  01426 
0  01413 
0.01408 
0  01382 
0  01377 
0.01369 

t° 

According  to 
Tornoe 

According  to      According  to 
Dittmar             Hamberg 

0 
5 
10 
15 
20 
25 

14.40 
13.25 
12.10 
10.95 

15.60             14  85 
13.86             13  32 
12.47             12.06 
11.34             11.04 
10.41             10.25 
9.62              9.62 

(Cassuto,  Phys.  Zeit.  1904,  5,  236.) 

Coefficient  of  absorption  for  H20= 0.01565 
at  20.18°.  (Hufner,  Z.  phys.  Ch.  1907,  67. 
615.) 


No.  of  ccm.  of  N2  (containing  1.185%  argon) 
absorbed  by  a  L  of  sea-water  from  a  free 
dry  atmosphere  of  760  mm.  pressure  at 
given  temperatures. 


Cl 
per  1000 

0° 

4° 

8° 

12° 

16° 

20° 

24° 

28° 

0 
4 
8 
12 
16 
20 

18.64 
17.77 
1690 
1603 
1518 
1431 

17.02 
16.27 
15.51 
1475 
14.00 
1324 

15.63 
14.9S 
1432 
13.66 
13.00 
12.34 

14.45 
1388 
1330 
1272 
12.15 
11.57 

1345 
12.94 
1244 
1193 
11.73 
10.92 

1259 
12,15 
11.70 
1125 
10.81 
1036 

11.86 
11.46 
11.07 
10.67 
10.27 
9.87 

11.25 
10.89 
1052 
10.16 
9.80 
9.44 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  77.) 
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Absorption  of  X2  by  H2S04+Aq  at  t°. 
a  as  coefficient  of  absorption. 

1  vol.  alcohol  at  t°  and  760  mm.  dissolves  V 
vols.  N  gas  reduced  to  0°  and  760  mm. 

t° 

^ 

t° 

v 

Xormahtj*  of  th^  IK  nl 

t° 

a 

0 

0  12634 

13 

0  12192 

o 

20  9       '       ft  flififi 

1 

0  12593 

14 

0  12166 

u 

49 
8.9 
10  7 

20  9 
20  9 
21  2 

0  0091 
0,0072 
0  0066 

2 
3 

4 

0  12553 
0.12514 
0.12476 

15 
16 
17 

0  12142 
0.12119 
0.12097 

20  3 

91    1 

0  0049 

5 

0.12440 

18 

0.12076 

24  8 
29  6 

21.5 
20  8 

0  0048 
0  0051 

6 

7 

0.12405 
0.12371 

19 
20 

0.12056 
0  12030 

34  3 
35  8 

20  9 
21  1 

0  0100 
0  0129 

8 
9 

0.12338 
0.12306 

21 
22 

0.12021 
0.12005 

10 

0.12276 

23 

0  11990 

(Bohr,  Z.  phys.  Ch.  1910,  71.  49.) 

11 
12 

0.12247 
0.12219 

24 

0.11976 

Absorption  of  Na  by  BaClj+Aq. 
at0 —coefficient  of  absorption  at  t°. 


Per  cent  of 
BaCh  in 
the  solution 

a25° 

a20° 

al5° 

alO° 

a5° 

Solubility  in  alcohol  at  25°. 

Vol.  HsO 

Vol.  %  alcohol 

Solubility 

13  830 
11  927 
6  903 
0  738 
3  S70 
3  32,") 

0  00783 
0  OOSoo 
0  01044 
0  01036 
0  01137 
0  01190 

0  00923 
0  00976 
0  01184 
0  01182 
0  01323 
0  01340 

0  0103G 
0  01139 
0  01317 
0  01340 
0  014SO 
0  01502 

0  0116G 
0  01249 
0  01474 
0  01494 
0  01660 
0  01681 

0  01270 
0  01368 
0  01598 
0  01628 
0  01802 
0  01826 

100 
80 
67 
0 

0 
20 
33 
100 

0  01634 
0.01536 
0  01719 
0.1432 

(Bunsen's  Gasometry.) 

1  vol.  alcohol  absorbs  0.126338~0.000418t-f 
0.0000060t2  vols.  N  gas.   (Carius,  A.  94. 136.) 


(Braun,  Z.  phys.  Ch.  1900,  33.  733.) 

Absorption  of  N2  by  NaC14-Aq. 
at0 —coefficient  of  absorption  at  t°. 


(Just,  Z.  phys.  Ch.  1901,  37.  361.) 

1  vol  ether  absorbs  0  15  vol  N  (Dobereiner) ,  1  vol. 
caoutchme  absorbs  5  vols,  N  in  5  weeks  (Hunly). 

Solubility  of  N2  in  ether =0.2580  at  0°; 
0.2561  at  10°.  (Christoff,  Z.  phys.  Ch.  1912, 
79. 459.) 


Per  cent  of 
NaCl  in 
the  solution 

a25° 

a20° 

al5° 

alO° 

05° 

Solubility  in  organic  solvents 

Solvent 

Solubility 
at  25°  C. 

Solu- 
bility 
at20°C 

ds 
dt 

11  732 
10  945 
8  135 
8  033 
6  595 
6  400 
4  196 
3  880 
2  120 
2  100 
0  686 
0  671 

0  00470 
0  00565 
0  00749 
0  00729 
0  00802 
0  00826 
0  00990 
0  01005 
0  01131 
0  01133 
0  01295 
0  01304 

0  00657 
0  00703 
0  00872 
0  00871 
0  00972 
0  00975 
0  01151 
0  01168 
0  01311 
0  01314 
0  01477 
0  01484 

0  00810 
0  00824 
0  01014 
0  00995 
0  01120 
0  01134 
0  01294 
0  01316 
0  01469 
0.01467 
0  01640 
0  01642 

0  00930 
0  00912 
0  01131 
0  01121 
0  01252 
0  01259 
0  01451 
0  01475 
0  01638 
0  01656 
0  01833 
0  01845 

0  01016 
0  01052 
0  01266 
0  01248 
0  01380 
0  01375 
0  01579 
0  01615 
0  01795 
0  01805 
0  01994 
0  02000 

Glycerine 

Water 
Aniline 
Carbon  bisulphide 
Nitrobenzene 
Benzene 
Glacial  acetic  acid 
Xylene 
Amyl  alcohol 
Toluene 
Chloroform 
Methyl  alcohol 
Ethyl  alcohol  (99.8%) 
Acetone 
Amyl  acetate 
Ethyl  acetate 
Isobutyl  aceate 

Not 
measurable 
0  01634 
0  03074 
0  05860 
0  06255 
0  1159 
0  1190 
0  1217 
0  1225 
0  1235 
0  1348 
0  1415 
0  1432 
0  1460 
0  1542 
0  1727 
0  1734 

0  01705 
0  02992 
0  05290 
0  06082 
0  114 
0  1172 
0  1185 
0  1208 
0  1186 
0  1282 
0  1348 
0  1400 
0  1383 
0  1512 
0  1678 
0.1701 

—  0  000142 
+0  000164 
^-0  00114 
-0  000346 
-0  0009 
--0  00036 
--0  00062 
--0  00034 
+0  00098 
+0  00132 
+0  00134 
4-0  00064 
H-0  00154 
+0  0006 
H-0  00098 
+0  00066 

(Braun,  L  c.) 

At  —  191.5°  liquid  oxygen  dissolves  458 
times  its  vol.  or  50.7  per  cent  of  its  weight  of 
gaseous  nitrogen.     (Erdmann,  B.  1904,  37. 
1191.) 

(Just,  Z.  phys.  Ch.  1901,  37.  361.) 

At  18°  and  760  mm.  100  vols.  HsO  or  alcohol  of  0  84 
sp.  gr.  absorb  4.2  vols.  N  gas.    (de  Saussure,  1814.) 


Coefficient  of  absorption  for  petroleum  *• 
0,117  at  20°:  0,135.  at  10°.  (Gniewasz  and 
Walfisz,  Z.  phys.  Ch.  1.  70.) 
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Absorption  of  N2  by  propionic  acid+Aq. 
at0  =  coefficient  of  absorption  at  t°. 

Absorption  of  Ns  bv  organic  substances  +Aq 
at  15°. 

P  =  %  of  the  organic  substance  in  the  sol- 
vent. 
P  15°  =  coefficient  of  absorption  at  15°. 
S15°=  Solubility  at  15°. 

Per  cent  of 
propiomc 
acid  in  the 
solution 

11  220  " 
11  023 
9  537 
9  155 
6  066 
5  891 
4  081 
3  S16 

a25° 

ct20° 

al5° 

aio° 

as0 

0  01301 
0  01295 
0  01336 
0  01329 
0  01335 
0  01338 
0  01365 
0  01371 

D  01463 
0  01447 
D  01471 
D  01469 
0  01476 
0  01480 
3  01541 
D  01547 

0  01593 
0  01585 
0  01634 
0  01630 
0  01637 
0  01648 
0  0168S 
0  01674 

0  01779 
0  01800 
0  01823 
0  01S45 
0  01S55 
0  01872 
0  01919 
0  01915 

0  01951 
0  01977 
0  02040 
0  02026 
0  02077 
0  02089 
0  02095 
0  02087 

Organic  substance 
used 

p 

J3l5° 

815° 

Chloralhydrate 

0 
0 
0 
6  9 
14.0 
15.0 
23  6 
26.1 
37.6 
48  9 
49.3 
61.3 
70.9 
71.2 
78.3 
79.1 

0.01725 
0.01675 
0.01706 
0.0164 
0.0154 
0  0152 
0.0134 
0.0141 
0  0123 
0  0115 
0.0118 
0.0114 
0.0131 
0  0130 
0.0152 
0.0156 

0.01796 

O.oi73 
0.0162 
0.0160 
0.0141 
0.0149 
0  0130 
0.0121 
0.0124 
0  0120 
0.0138 
0.0137 
0.0160 
0.0165 

(Braun,  Z.  phys.  Ch.  1900,  33.  732.) 

Solubility  of  N2  in  isobutyric  acid+Aq  at  t°. 

P=  Corrected  pressure  at  end  of  experi- 
ment in  mm.  Hg  at  0°. 
S=  Solubility  of  N2. 

Solvent 

t° 

P 

s 

Pure  isobutyric 
acid 

25  05 

262 
388 
566 
662 
783 
832 

6 
3 
1 
4 
.5 
.2 

0.1609(?) 
0  1640 
0  1647 
0  1656 
0.1656 
0.1656 

Glycerine 

0 
0 

15  7 
15.7 
29  9 
46.6 
57.6 
67  1 
72.8 
74.7 
77  0 
85.1 
87.3 
.88.5 
99  25 

0  01707 
0  01708 
0  01425 
0  01376 
0.01087 
0.00840 
0  00698 
0  00635 
0.00552 
0.00597 
0  00527 
0.00482 
0.00492 
0.00536 
0.00524 

•    • 

37,5%  solution 
of  isobutyric 
acid+Aq 
Vapor  pressure  — 
21.6  mm. 

23.02 

246.2 
492,2 
563.6 
836.3 
867.3 

0.0393 
0.0393 
0.0393 
0.0400 
0.0401 

tt 

Vapor  pressure  = 
30.6  mm. 

29  02 

231 
468.4 
480.7 
536 
656 
720 

0.0373 
0.0384 
0.0383 
0.0385 
0.0384 
0.0386 

(Drucker  and  Moles,  Z.  phys.  Ch.  1910,  75. 
434.) 

Absorption  of  N2  by  chloralhydrate+Aq. 

t°=temp.  of  the  solution. 
P— %  chloralhydrate  in  the  solution. 
£t°= coefficient  of  absorption  at  t°. 
£15° = coefficient  of  absorption  at  15°. 


(Hammel,  Z.  phys.  Ch.  1915,  90.  121.) 


Absorption  of  N2  by  glycerine+Aq. 

t°— temp,  of  the  solution. 
P8*  %  glycerine  in  the  solution. 
£t°= coefficient  of  absorption  at  t°. 
=  coefficient  of  absorption  at  15°. 


t° 

P 

ft0 

j3l5° 

15.6 
15.4 
16.4 
16.8 
17.0 
15.3 
14.8 

15.8 
28.2 
37.25 
47.0 
56.52 
71  5 
78  8 

0.01574 
0.01418 
0.01288 
0.01260 
0.01230 
0.01415 
0.01447 

0.01580 
0.01422 
0.01300 
0.01275 
0.01245 
0.01420 
0.01495 

(Muller,  Z.  phys.  Ch'.  1912,  81.  499.) 


t° 

P 

ft0 

015° 

16.1 
15.6 
14.7 
14.9 
15.9 
16.2 
18.0 

25  0 
42.2 
51.5 
58.0 
80.25 
90.0 
95.0 

0.01240 
0.00966 
0.00759 
0.00703 
0.00520 
0.00570 
0.00578 

0.01266 
0.00976 
0.00759 
0.00703 
0.00530 
0  OQ583 
0.00716 

(Midler,  Z.  phys.  Ch.  1912,  81.  496.) 
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Solubility  of  X2  in  glycerine 4- Aq  at  25°. 
G  =  c/f  by  wt.  of  glycerine  in  the  solvent. 
S = solubility  of  X2. 

P= corrected  pressure  at  end  of  experiment 
in  inm.  Hg  at  0°. 


G 

p 

s 

lt> 

59S  4        !        0.0103 

u 

915  5        [        0  0103 

29  7 

556  5 

0.0067 

fk 

846.5 

0  0068 

48  9 

617.7 

0  0052 

•* 

859  8 

0  0051 

74  5 

588  5 

0  0025 

84  1 

637.3 

0  0024 

tt 

757.0 

0  0024 

(Drucker  and  Moles,  Z.  phys.  Ch.  1910,  75, 
418.) 

Absorption  of  N£  by  sucrose +Aq. 
t°=temp.  of  the  solution. 
P=%  sucrose  in  the  solution. 
£t°= coefficient  of  absorption  at  t°. 
coefficient  of  absorption  at  15°. 


t° 

P 

ft° 

015° 

16.2 
17.2 

0  01670 
0  01622 

0  01700 
0  01688 

16.  S 
16  9 
17 
17.8 
IS 
17.7 

11.38 
20  00 
29  93 
30.12 

47.89 
48.57 

0.01432 
0  01233 
0.01025 
0.01033 
0.00742 
0.00658 

0.01480 
0.01280 
0.01053 
0  01090 
0.00785 
0.00700 

(Muller,  2.  phys.  Ch.  1912,  81.  493.) 


Absorption  of 


by  organic  substances  +Aq 


V—  absorbed  volume  reduced  to  0°  and 
760  mm. 

a  =3  coefficient  of  absorption. 


Solution 

Vol  of 
solution, 
ccm 

t° 

V 

ccm 

a 

N-dextrose 
J^N-dextrose 
J^N-dextrose 
IN-levulose 
K-arabinose 
N-erythritol 
Nnsdanine 
I  N-glycocoll 
N-urea 
J    N-acetamide 

409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 

20.18 
20.21 
20.2 
20.25 
20.21 
20.25 
20  19 
20.16 
20.18 
20.22 

4.55 
5.14 
5.51 
4.27 
4.40 
4.87 
4.445 
4.47 
5.37 
5.385 

0.01215 
0.01380 
0.01480 
0.01221 
0.01203 
0.01321 
0  01213 
0.01212 
0.01477 
0.01475 

(Htifner,  Z.  phys.  Ch.  1907,  57.  618-621.) 

Nitrogen  bromide,  NBr8. 
Decomp.  under  H20. 

Nitrogen  bromophosphide,  PBr2N. 

Insol.  in  H20.  Sol.  in  ethei,  less  sol.  in  CS2 
or  CHC13  (Besson,  C.  R.  114.  1479  ) 

Nitrogen  bromosulphide. 
See  Nitrogen  sulphobromide. 

Nitrogen  chloride,  NC13. 

Very  unstable.  Explodes  when  heated  to 
93°  or  by  contact  with  other  substances. 
Insol  in  fi2O.  but  is  decomp  thereby  (in  24 
hours  by  cold  H20).  Sol.  in  CS2,  PC13,  and 
SaCla.  (H  Davy,  Phil  Trans  1813,  L  242.) 

Sol.  in  C6H6,  CS2,  CHClc,  CC14.  (Hentschel 
B.  1S97,  30.  1434.) 


Nitrogen  chlorophosphide, 

Insol.  in  HoO,  but  slowly  decomp.  thereby. 
Insol.  in  hot  H2S04,  HC1,  or  HNOs+Aq. 
Decomp.  by  hot  fuming  HNOs  Sol.  in  al- 
cohol; very  sol.  in  ether,  but  these  solutions 
gradually  decompose.  Sol.  in  CS2,  CHCls, 
eHg,  and  oil  of  turpentine. 

Sol.  in  POC13.  (Gladstone,  Chem.  Soc.  3. 
138.) 

Nitrogen  chlorosulphide. 
See  Nitrogen  sulphochloride. 

Nitrogen  fluoride. 
Very  explosive.    (Warren,  C.  N.  55.  289.) 


Nitrogen  wwwoiodamine,  N 

Very  rapidly  decomp.  by  H20  into  N2Hsl3. 
(Raschig,  A.  230.  212.) 

Nitrogen  c&iodamine,  NHI2. 
Properties  as  tfraoddiamine. 

Nitrogen  Moddiamine,  NH8,  NI8. 
Decomp.  by  H20.    (Raschig,  A.  230.  212.) 
Insol.  in  absolute  alcohol.    Sol.  with  de- 
comp. in  HCl+Aq.    (Bunsen.) 

Nitrogen  iodide,  N*I. 
See  TWazoiodide. 

Nitrogen  iodide,  NI8. 

Insol,  in  H^O,  but  slowly  decomp.  thereby. 
Sol.  in  HCl+Aq.  Sol.  in  KCN+Aq.  (Mil- 
:on.  J.  pr.  17.  1.) 

Sol.  m  Na2S208+Aq.  (Guyard,  C.  R.  97. 
526.) 

SoI.inKSCN+Aq.   (Raschig,  A.  230. 212.) 


Nitrogen  iodide  ammonia,  NI«,  3NH8: 
2NHS;  and  NI8,  3^H8. 

(Hngot,  C.  R.  1900,  130,  507.) 

NI8,  12NH8.   Ppt.;  insol.  in  ether.    (Ruff, 
B.  1900,  33.  3028.) 
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Nitrogen  monoxide,  N20. 

(a.)  Liquid.   Miscible  with  alcohol  or  ether, 
(b.)  Gas. 

1  vol    HeO  absorbs  0  78-0  SO  vol 


j.    vui     jaw  auauiua  u  io~  u  ou   vu*     i\2»-'  at   uruiuary 

temp.  (Henry;,  0.80  vol   at  ordinary  temp    (Da-lton), 
0  76  vol  at  ordinary  temp   (de  SauissureJ  ,  0  70S  vol  at 
18°  (Pleisch),  0  54  vol   (Davj) 

1  vol.  H2O  at  t°  and  760  mm.  absorbs  V  vols. 

N20,  reduced  to  0°  and  760  mm. 

t° 

V 

t° 

V 

0 

1  3052 

13 

0  S304 

1 

1  2605 

14 

0  8034 

2 

1  2172 

15 

0  7778 

3 

1  1752 

16 

0  7535 

4 

1  1346 

17 

0  7306 

5 

1  0954 

18 

0  7090 

6 

1  0575 

19 

0  6&S8 

7 

1  0210 

20 

0  6700 

8 

0  9858 

21 

0  6525 

9 

0  9520 

22 

0  6364 

10 

0  9196 

23 

0  6216 

11 

0  8885 

24 

0  6082 

12 

0  8588 

(Bunsen;s  Gasometry.) 

1  vol.  H20  absorbs  1.30521-0.0453620t  + 
0.00068430t2  vols.  N2O  at  t°  and  760  mm. 
(Bunsen.) 

Coefficient  of  absorption  by  H2O  =0  01883 
at  15°.  (Steiner,  Z.  phys.  Ch.  1895,  18.  14.) 

Coefficient  of  absorption  by  H20=  0.600 
at  23.5°;  0.773  at  15.5°;  0  951  at  8.1°  (Gor- 
don, Z.  phys.  Ch.  1895,  18.  4.) 

Absorption  of  N20  by  H2O  at  t°. 


t° 

Coefficient  of  absorption 

25 
20 
15 
10 
5 

0  5752 
0  6654 
0.7896 
0.9479 
1.1403 

(Roth,  Z.  phys.  Ch.  1897,  24.  123.) 

Solubility  in  H20  at  25° =0.5942;  at  20°  = 
06756:  at  15° =0.7784;  at  10°  =0.9101;  at 
5°  =  1.067.  (For  formula  for  "solubility," 
see  under  oxygen.)  (Geffcken,  Z.  phys.  Ch. 
1904,  49.  278.) 

Solubility  of  N2O  in  H20  =0.592  at  25°  and 
758-1362  mm.  pressure.  (Findlay  and 
Creighton,  Chem.  Soc.  1910,  97.  538.) 

100  vols.  H2S04  (sp.  gr.  =  1.84)  absorb  75.7 
vols.  N20;  100  vols.  H2S04+Aq  (sp.  gr.= 
1.80)  absorb  66.0  vols.  N20:  100  vols.  H2S04 
+Aq  (sp.  gr.=  1.705)  absorb  39.1  vols.  N2O; 
100  vols.  H2S04-f-Aq  (sp.  gr.  =  1.45)  absorb 
41.6  vols.  N2O;  100  vols.  H2S04+Aq  (sp.  gr. 
=1.25)  absorb  33.0  vols.  N2O. 

CaCl2+Aq,  and  NaCl-i-Aq  absorb  con- 
siderable amounts  of  N2O.  (Lunge,  B.  14. 
2188.) 


Absorption  by  acids +Aq. 
M  =  content  in  gram-equivalents  per  liter. 
S=  solubility  (see  under  Oxygen;. 
Absorption  of  N2O  by  HNO3+Aq. 


M 

S25° 

S  15° 

0.610 
0  614 
1.253 
1  254 
2  405 
2  435 

0  5969 
0  5980 
0.6045 
0.6061 
0.6156 
0.6149 

0.7770 
0.7766 
0.7767 
0  7767 
0.7735 
0  7737 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  278.) 
Absorption  of  N20  by  HCl+Aq. 


M 

S25° 

S15° 

0  549 
0  550 
1  089 
1  093 
2  300 
2.340 

0  5775 
0  5759 
0.5670 
0  5657 
0  5546 
0  5564 

0  7550 
0  7528 
0.7360 
0.7347 
0.7103 
0.7122 

(Geffcken  ) 


Absorption  of  N2O  by 


TT  ^iO 
— 


M 

S25° 

S  15° 

0  523 
0  526 
1.050 
1.054 
2  042 
2.047 
2  971 
2.963 
3  897 
3.973 

OOOOOOOOOO 

5648 
5657 
5426 
5419 
5083 
5087 
4819 
4820 
4569 
4577 

0  7328 
0  7340 
0  6997 
0  6984 
0.6440 
0  6428 
0  6024 
0.6030 
0.5648 
0  5640 

(Geffcken.) 
Absorption  of  N20  by  HsP04-f-Aq  at  t°. 

t° 

%  of  H«PO* 

3.38%        4.72% 

8.84% 

989% 

1335% 

5 
10 
15 
20 
25 

1  057     1.0365 
0.8827   0.8665 
0.7388   0.7258 
0.6253   0.6147 
0.5427   0.5329 

0  9883 
0  8296 
0.6977 
0  5926 
0.5143 

0.9635 
0.8101 
0.6826 
0.5810 
0.5054 

0.9171 
0.7711 
0.6505 
0.5555 
0.4860 

(Both,  Z.  phys.  Ch.  1897,  24. 134.) 

100  vols.  cone.  FeS04-hAq  absorb  19.5  vols. 
N20. 

Solubility  of  N2O  in  a  solution  containing 
47.7  g.  Fe(OH)«  per  litre  at  25° =0.5799; 
47.9  g.  Fe(OH)»  per  litre  at  25° =0.5787. 
(Geffcken,  Z.  phys.  Ch.  1904, 49.  299-.) 
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100  vols,  KOJI-rAq  ^fap.  gr.  =  1.12)  absorb 
18.7  \ols.  X2O,  100  vols,  KOH-f  Aq  sat.  with 
pvrogallol  absorb  18.1  vols.  X2O;  100  vols 
XaOH+Aq  %>.  gr.-l.l)  (7^  XaOH)  ab- 
sorb 23.1  vols.  X,O;  100  vols.  XaOH-fAq  sat 
with  pvrogallol  absorb  28,0  vols.  N^O. 

Abfaorption  of  X2O  by  KOH-fAq 
M  —  content  m  gram-equivalents  per  litre. 
S«  solubility  <see  under  oxygen). 

Absorption  of  N20  by  salts  +Aq  at  15°. 
M  =  number  of  molecules  ^of  salt  per  litre, 
a  =  coefficient  of  absorption. 

Suit 

M 

a 

KCl 

3  554 
2  909 
1  755 
1  051 
0  526 

0  0892 
0.1012 
0.1279 
0.1489 
0  1667 

M 

S  25° 

8  15° 

KN03 

2.430 
1.820 
1  541 
0.879 
0.482 

0.1180 
0.1311 
0.1391 
0.1559 
0.1683 

0  541               0  5087 
0  542               0  5093 
1.074               0.4252 
1.082               0.4221 

0  6591 
0  6595 
0.5427 
0  5392 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  278.) 

Coefficient  of  solubility  of  XaO  in  salts  -f  Aq 
att°. 

K2C03 

4.352 
2  939 
2.156 
1  376 
0.690 
0.341 
0  209 

0  0160 
0.0285 
0.0462 
0.0761 
0.1183 
0.1501 
0.1628 

Salt 

Concentration 
of  salt 

Gooff  of  absorption  at 

G  per 
100  R 
solu- 
tion 

G 

niol 
perl 

& 

10° 

13° 

20° 

XaCl 

4  815 
2  801 
2  049 

0  825 

0  0595  ' 
0  0925 
0  1130 
0  1548 

Ca012 

5  79 
9  86 
13  99 

0.547 
0  964 
1  416 

0  819 
0  608 
0.510 

0  697 
0  586 
0  441 

0  591 
0  509 
0  380 

0  500 
0.435 
0  328 

NaN02 

5.711 
3  980 
2.656 
1  413 
0  679 

0  0578 
0  0810 
0  1052 
0.  1370 
0  1603 

LiCl 

1  35 

3  85 
11  48 

0.319 
0  928 
2  883 

0  986 
0  878 
0  606 

0  831 
0  743 
0  512 

0  700 
0  629 
0  437 

0  599 
0  536 
0  382 

Na2C03 

1  218 
0  819 
0  438 
0  207 

0  0839 
0  1082 
0  1385 
0  1639 

LioSO* 

2.37 
5.46 
8  56 

0  219 
0  521 
0  836 

0  934 
0.795 
0  646 

0.792 
0  665 
0  555 

0  670 
0  557 
0  477 

0  569 
0  474 
0.415 

MgS04 

5  90 
7.66 
10.78 

0  521 
0.687 
0.997 

0.766 
0,708 
0.569 

0.664 
0  586 
0  491 

0  561 
0.486 
0.417 

0.471 
0.414 
0.346 

Na2S04 

1  364 
0  638 
0  335 

0  0775 
0  1254 
0  1519 

KCl 

4  90 
7  64 
14.58 
22  08 

0  676 
1  037 
2.187 
3  414 

0  879 
0.799 
0.654 
0  544 

0.751 
0  693 
0  574 
0  459 

0  643 
0.591 
0.500 
0  390 

0.555 
0,494 
0.430 
0.339 

LiCl 

3.734 
1  800 
0.835 

0.0990 
0.1370 
0  1619 

MgS04 

2  501 
1  631 
0  936 
0  433 

0  0499 
0.0797 
0.1159 
0  1501 

K8S04 

2  62 

4.78 

0  154 
0  285 

0  986 
0.918 

0  831 
0.763 

0.701 
0  637 

0.605 
0.542 

NaCl 

6  20 

8.88 
12.78 

1  107 
1.614 
2  391 

0.800 
0.713 
0.634 

0.682 
0.603 
0  532 

0.585 
0.510 
0.449 

0.509 
0.434 
0.386 

ZnSO4 

2  180 
1  277 
0  899 
0  397 

0.0605 
0.0961 
0  1175 
0.1525 

N**S04 

5.76 
8.53 
12.44 

0.427 
0.646 
0  974 

0.808 
0.692 
0.559 

0.677 
0  574 
0  486 

0  584 
0.482 
0.417 

0.495 
0.416 
0.354 

CaCl2 

2.962 
2  556 
1.827 
1.122 
0.578 
0.321 

0  0519 
0  0619 
0  0839 
0  1138 
0.1450 
0.1619 

SrCl, 

3.31 
5.73 
13.24 

0215 
0.380 
0  939 

0.928 
0.848 
0.644 

0.788 
0.709 
0.547 

0.671 
0.610 
0.463 

0,578 
0.556 
0.390 

(Gordon,  Z.  phys.  Ch.  1895,  18.  5.) 

(Steiner,  Z.  phys,  Ch.  1895,  18.  14r-5.) 
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Coefficient  of  absorption  of  N20  by  NaCl-f 
Aq  at  t°. 


Per  cent  of  NaCl 


Absorption  of  N"20  by  salts+Aq.- 
Continued. 


Salt 


M 


S  2,3° 


S  15° 


0990 


5 

10 
15 

20 
25 


1  0609 
0  8812 
0  7339 
0  6191, 
0  5363 


1808 


1  0032 
0  8383 
0  7026 
0  5962 
0,5190 


3886 


0.9131 
0  7699 
0.6495 
0  5520 
0  4775 


5863 


0  8428 
0  7090 
0.5976 
0.5088 
0.4424 


(Roth,  Z.  phys.  Ch.  1897,  24.  139.) 

Absorption  of  N20  by  salts +Aq  at  20°. 
C  =  concentration  of  the  solution  in  terms 
of  normal. 

a = coefficient  of  absorption. 
Absorption  of  N20  by  KNOa+Aq  at  20°. 


p 

C 

a 

0 
1.063 
2.720 
5.389 
10.577 

0  1061 
0  2764 
0.5630 
1.1683 

0  6270 
0.6173 
0.6002 
0.5713 
0  5196 

Absorption  of  N20  by  NaNO3+Aq  at  20° 


P 

C 

a 

0 
1.124 
2  531 
5  077 
8  701 

0  1336 
0.3052 
0  6286 
1.1200 

0.6270 
0.60S9 
0.5876 
0.5465 
0.4926 

(Knopp,  Z.  phys.  Ch.  1904,  48.  107.) 

Absorption  of  N20  by  salts +Aq. 
M  =  content  in  gram-equivalents  per  litre. 
S~  solubility. 


Salt 

M 

S25° 

S  15° 

NH4C1 

0.598 
0.600 
1.158 
1.166 

0.5532 
0.5504 
0.5223 
0.5200 

0.7203 
0.7185 
0.6800 
0.6775 

KI 

0  550 
0.557 
0.886 
0  913 
0.514 
0.545 

0.5367 
0.5344 
0.5025 
0.5012 
0.5428 
0.5406 

0  6950 
0.6916 
0.6466 
0  6442 
0.7074 
0  7036 

LiCl 

0.558 
0.561 
1.057 
1.059 

0.5276 
0.5278 
0.4760 
0.4773 

0.6884 
0.6877 
0  6163 
0  6146 

KBr 


0.546 
0  550 
0.937 
0  959 


0  5306 
0  5318 
0.4908 
0.4899 


0  6877 
0.6892 
0.6352 
0.6334 


RbCl 


0  439 
0  444 
0  977 
0  993 
0  558 

0  559 

1  070 
1.102 


0  5399 
0.5386 
0  4873 
0  4846 
0  5218 
0  5217 
0  4673 
0  4639, 


0.7050 
0  7053 
0.6306 
0  6276 
0.6782 
0.6787 
0.6046 
0  6020 


(Geffcken,  Z.  phys.  Ch.  1904,  49.  278.) 

Solubility  of  N2O  in  a  solution  containing 
39.6  g.  As2S3  per  litre  at  25° =0.5819;  42.4  g. 
As2Ss  per  litre  at  25° »  0.5833.  (Geffcken.) 

1  vol.  alcohol  at  t°  and  760  mm.  absorbs  V 
vols.  N20  gas  reduced  to  0°  and  760  mm. 


t° 

V 

t° 

V 

0 

4.1780 

13 

3  3734 

1 

4.1088 

14 

3  3200 

2 

4  0409 

15 

3  2678 

3 

3  9741 

16 

3.2169 

4 

3  9085 

17 

3  1672 

5 

3.8442 

18 

3.1187 

6 

3  7811 

19 

3  0714 

7 

3.7192 

20 

3  0253 

8 

3  6585 

21 

2  9805 

9 

3.5990 

22 

2.9368 

10 

3  5408 

23 

2.8944 

11 

3.4838 

24 

2.8532 

12 

3  4279 

(Bunsen's  Gasometry.) 

Coefficient  of  absorption =4. 17805- 
0.0698160t-f-0.0006090t2.  (Carius.) 

At  18°  and  760  mm.,  100  vols  HaO  absorb  76  vols. 
NaO,  100  vols  alcohol  of  0  840  sp  gr  absorb  153  vols., 
100  vols  rectified  naphtha  of  0  78 1  sp  gr  absorb  254 
vols  ;  100  vols.  oil  of  lavender  of  0.880  sp.  gr  absorb 
275  vols.,  100  vols.  olive  oil  of  0  915  st>  gr.  absorb  150 
vols  ,  100  vols  sat.  KCl+Aq  (26%  KC1)  of  1.212  sp 
gr.  absorb  29  vols  (de  Saussure,  18t4 ) 

1  vol.  oil  of  turpentine  absorbs  2.5-2  7  vols.  NjO. 
(de  Saussure ) 

Absorption  of  N20  by  glycerine+Aq  at  t°. 


t° 

%  by  weight  of  glycerine 

3.460% 

6.726% 

12.120% 

16.244% 

25 
20 
15 
10 
5 

0.5558 
0.6468 
0.7672 
0  9172 
1.0967 

0.5415 
0.6303 
0.7454 
0.8871 
1.0552 

0.5268 
0  6050 
0.7098 
0.8411 
0  9990 

0  5083 
0  5851 
0.6857 
0  8102 
0  9586 

(Both,  2L  phys.  Ch.  1897,  24. 128.) 
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Absorption  of  X2O  by  urea-fAq  at  t°. 

Absorption  of  N2O  by  oxalic  acid+Aq  at  t°. 

t° 

CoefF  of  abb  in  HaC^Ot+Aq  of  given 
L"0  htrength 

1                            *,  h\  weight  of  uroa 
t° 

tf  8I2«  / 

497i<; 

(>,iM*,<7 

7  20(/7 

0  90fS^ 

8  122% 

3  099% 

25  i  0  5GSO 
20    0  0533 
15  1  0  770S 
10  1  0  9209 
5  !  1  1040 

0  5069 
0  6558 
0  7732 
0  9201 
1.0964 

0  55SS 
0  0539 
0  7005 
0  9086 
1  OSSO 

0,7502 
0  6553 
0.7722 
0  9208 
1  1012 

0  5089 
0  6508 
0  7014 
0  9007 
1  0685 

25 
20 
15 
10 
5 

0  5786 
0  6694 
0.7940 
0  9526 
1.1450 

0.5643 
0  6538 
0.7745 
0  9264 
1.1094 

(Roth,  Z.  phys.  Ch.  1897,  24.  124.) 


Absorption  of  NgO  by  sugar-j-Aq  at  15°. 


Number  of  molecules 
of  CuHsaOii  per  htie 

Coefficient  of  absorption 

1  699 
0  993 
0  520 

0  0892 
0  1284 
0  1561 

(Steiner,  Z.  phys.  Ch.  1895,  18.  15.) 


Absorption  of  N2O  by  organic  substances  4- 
Aq. 

C= concentration  of  the  solution  in  terms 
of  normal 

a  ss  coefficient  of  absorption. 
Absorption  of  NaO  by  chloral  hydrate  -f-Aq 
at  20°. 


P 

C 

a 

0 
2  947 
6.848 
13  48 
16.15 
19.60 
24  02 

0.184 
0.445 
0,942 
1.165 
1,474 
1.911 

0  6270 
0  6182 
0  612S 
0  5960 
0  5891 
0  5793 
0  5675 

(Knopp,  Z.  phys.  Ch.  1904,  48.  106.) 


Absorption  of  N20  by  propionic  acid-f  Aq  at 
20° 


P 

C 

a 

0 
1.492 
5.702 
13.680 
15.011 
25.589 

0*2045 
0.816 
2.140 
2.385 
4.645 

0.6270 
0.6323 
0.6369 
0.6504 
0  6534 
0  7219 

(Roth,  Z.  phys.  Ch.  1897,  24.  130.) 


Coefficient  of  absorption  for  petroleum  = 
2.11  at  20°:  2.49  at  10°.  (Gniewasz  and 
Walfisz,  Z.  phys.  Ch.  1.  70.) 

The  solubility  of  N20  in  various  colloidal 
solutions  has  been  determined  by  Findlay 
and  Creighton  (Chem.  Soc.  1910,  97.  538),  for 
which  see  original  article. 

Nitrogen  dioxide,  NO. 

1  vol  HaO  absorbs  0  1  vol  NO  gas  at  ordinary  temp 
(Daw) ,  1  vol  absorbs  0  05  vol  (Henry) ,  1  vol  absorbs 
1/27  vol  (Dalton ) 

Absorption  of  NO  by  H20  at  760  mm. 

pressure.  _ 

£  =  Coefficient  of  absorption. 
/3'=«SolubiIity." 


t° 

P 

F 

t° 

ft 

F 

0 

0  07381 

0  07337 

55 

0  03040 

0  02570 

5 

6461 

6406 

60 

2954 

2375 

10 

5709 

5640 

65 

2877 

2169 

15 

5147 

5061 

70 

2810 

1947 

20 

4706 

4599 

75 

2751 

1706 

25 

4323 

4189 

80 

2700 

1439 

30 

4004 

3838 

85 

2665 

1146 

35 

3734 

3529 

90 

2648 

0817 

40 

3507 

3254 

95 

2638 

0439 

45 

3311 

3000 

100 

2628 

0000 

50 

3152 

2771 

(Knopp,  Z.  phys.  Ch.  1904,  48. 107.) 


(Winkler,  B.  1901,  34.  1414.) 

205.69  cc.  H2O  absorb  9.6798  cc.  NO  at  20° 
and  760  mm.  (Hufner,  Z.  phys.  Ch.  1907, 
59.  420.) 

Sol.  in  cone.  HN03+Aq. 

100  vok  HNOs-f-Aq  of  1.3  sp.  gr.  agitated 
with  NO  gas  take  up  20  vols.  NO.  If  acid  is 
twice  ^as  strong  or  one^half  as  strong,  the 
quantity  NO  is  proportional  to  the  amount 
of  HN08.  Very  41.  HJST08-f  Aq  absorbs 
scarcely  more  NO  than  pure  H20.  (Dalton.) 

100  pts.  HNOs-l-Aq  of  1  4  sp  gr  absorb  90  pts  NO 
(Dalton) ,  sol  in  Br*.  and  very  si.  sol  in  cone.  HaSO^ 
(Berthelot ) 

1  com.  cone.  H2SO4  of  1.84  sp.  gr.  absorbs 
0.035  ccm.  NO;  of  1.50  sp.  gr,,  0.017  com. 
NO.  (Lunge,  B.  18.  1391.) 
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Absorption  of  NO  by  H2SO4+Aq  at  18°  and 
760  mm. 

a  =  Coefficient  of  solubility. 


H2S04 

a 

H2SO! 

a 

98% 
90% 
80% 

not  constant 
0  0193 
0  0117 

70% 
,  60% 
50% 

0  0113 
0  0118 
0  0120 

(Tower,  Z.  anorg.  1906,  50.  387,) 


Very  sol.  in  aqueous  solutions  of  ferrous 
salts,  especially  the  sulphate.  (Priestley.) 

1  vol.  FeS04-K\q  of  1.081  sp.  gr.,  contain- 
ing 1  grain  FeSO4  to  6  grains  H2O,  absorbs  6 
vols.  NO.  (Dalton.) 

f  Absorption  by  ferrous  salts +Aq  is  propor- 
tional to  the  amount  of  Fe  present,  irrespec- 
tive of  the  acid  or  concentration  of  the  solu- 
tion. Between  0°  and  10°,  about  2  mols.  NO 
are  absorbed  for  each  atom  of  Fe;  between 
10°  and  15°,  1  mol.  NO  for  2  atoms  of  Fe; 
and  at  25°,  only  1  mol.  NO  for  2H  to  3  atoms 
of  Fe.  The  amount  of  NO  absorbed  also 
varies  with  the  pressure.  The  sp.  gr.  of  the 
ferrous  salt  solution  is  greater  after  the  ab- 
sorption of  NO  than  before.  The  solutions 
are  decomp.  by  heat,  and  at  100°  all  NO  is 
given  off.  (Gay,  A.  ch.  (6)  5.  145.) 


Absorption  of  NO  by  FeS04+Aq  at  25°. 

A=vol.  H20  (in  litres)  containing  1  mol. 
FeS04. 
V=vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

v 

1  2 

1.8 
2  4 

4.82 

1.47 
2.01 
2  55 
4.40 

7.2 
12.0 
18.6 
36.0 

5  52 
6  46 
8.01 
10  40 

(Kohlschutter,  B.  1907,  40.  877.) 


Absorption  of  NO  by  FeS04+Aq  at  t°. 

205.69  cc.  FeS04+Aq  contain  0.0221  g.  Fe. 
Coefficient  of  absorption = 0.06067  at  20.09°. 


t° 

Pressure  mm. 

NO  absorbed 
ccm. 

20.1 
20.1 
20.1 
20.2 
20.05 
20.0 

704.9 
683  5 
668.6 
651  9 
632.9 
613.7 

14.42 
14.10 
13.80 
13.58 
13.15 
12.98 

Absorption  of  NO  by  FeSO4-fAq  at  t° 
Continued. 


205.69  cc.  of  FeS04+Aq  contain  0.0296  g. 
Fe. 
Coefficient  of  absorption  =0.06505 

t° 

Pressure  mm. 

NO  absorbed 
ccm. 

20.05 
20.05 
20.04 
20.00 
20.15 
20.14 

677  5 
655  3 
639  1 
620  2 
600  5 
581.2 

14  30 
14.07 
13  81 
13  39 
13  20 
12.92 

205.69  cc.  of  FeS04+Aq  contain  0.0409  g. 
Fe. 
Coefficient  of  absorption  =0.06684. 

t° 

Pressure  mm 

NO  absorbed 
ccm. 

20.04 
20.02 
20.00 
20  00 
20.10 

667.6 
650.6 
613.1 
594.6 
577.1 

16.79 
16  65 
15.71 
15.41 
15.32 

205.69  cc.  of  FeS04+Aq  contain  0.0513  g. 
Fe. 
Coefficient  of  absorption  =0.07981. 

t° 

Pressure  mm. 

NO  absorbed 
ccm. 

20.10 
20.10 
20.08 
20.10 
20.10 
20.10 

644  8 
623  8 
606  4 
589  7 
571.1 
553  1 

18  82 
18  47 
18.02 
17.56 
17.19 
16.95 

205.69  cc.  of  FeS04+Aq  contain  0.0663  g. 
Fe. 
Coefficient  of  absorption  =0.08059. 

t° 

Pressure  unm 

NO  absorbed 
ccm. 

20.10 
20  10 
20.10 
20.08 
20  04 
20  00 

697  3 
678  9 
660.4 
638.2 
620.7 
602.5 

21.91 
21.60 
21.18 
20.71 
20.28 
19.87 

205,69  cc.  of  FeS04+Aq  contain  0.099  g,  Fe. 
Coefficient  of  absorption  =0.1  1661. 

t° 

Pressure  mm 

NO  absorbed 
ccm. 

20.10 
20.15 
20.20 
20  00 
19.85 
19.85 

649.9 
631.1 
6184 
603.3 
588.6 
5742 

34.26 
33.82 
33.26 
32.76 
32.34 
31.95 

(Hufner,  Z.  phys.  Ch.  1907,  69.  419.) 
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Absorption  of  NO  by  Xi><O4-i-Aq  at  t°. 
203.69  ce.  XiSOi-f  Aq  contain  0.0300  g.  Ni, 
Coefficient  of  absorption 


Absorption  of  NO  by  FeCl2+Aq  at  22°. 
\  =  vol.  H«0  (m  litres)  containing  1  mol. 
FeCl*. 
V=vol.  NO  (in  litres)  absorbed. 


f° 

Pn>S"»urr*  nun 

j     Nf<  >  absorbed 
ccrn 

A 

V 

20  2 
20  2 
202 
20  15 
20  14 

G54  7 
021)  «S 
009  5 
591  7 
573  4 

23  00 
'        22  54 
22  03 
1        21  05 
21  IS 

2  5 

5,18 
10  35 
20  7 
51.8 

3  30 

4  83 
6  56 
S  32 
11.89 

(Hufner,  /.  c.) 

Absorption  of  NO  by  CoSOj+Aq  at  t°. 
205.69  cc  Co?K>4-hAq  contain  0.0598  g.  Co, 
Coefficient  of  absorption  =  0.09146. 

(Kohlschutter,  B.  1907,  40,  878.) 

Absorption  by  HCl-j-FeCla-f-Aq 
10.37  1.  30%  HC1  containing  1  mol.  FeCl2 
in  solution  absorb  15.64  1.  NO. 
10.37  1.  10%  HC1  containing  1  mol.  FeCl2 
in  solution  absorb  6.17  1.  NO. 
(Kohlschutter,  L  c.) 
Absorption  by  salts  +FeCl2+Aq. 
10.37  1.  sat.  NaCl+Aq  containing  1  mol. 
FeCl2  in  solution  absorb  6.549  1.  NO. 
10.37  1.  sat.  NH^Cl-f-Aq  containing  1  mol. 
FeCl2  in  solution  absorb  6.549  1.  NO. 
(Kohlselmtter,  Z.  c.) 

Solubility  of  NO  in  Fe(N08)2+Aq  at  23°. 
A«vol.  H20  (in  litres)  containing  1  mol. 
Fe(ISr03)2. 
V=vol.  NO  (in  litres)  absorbed. 

t° 

Pressure  mm 

NO  absorbed 
com. 

20  15 
30  16 

20.20 
20  30 
20.40 

678.3 
653  5 
636.6 
615  9 
600  0 

23.47 
23.01 
22  55 
21.99 
21  56 

(Hufner,  I.  c.) 

Absorption  of  NO  by  MnCI2,4H20-hAq  at  t°. 
205.69  cc.  MnCl2.4H20  +  Aq  contain  0.0697 
g.  Mn. 
Coefficient  of  absorption  =0.06111. 

A 

V 

3  25 
6  50 
13  00 
26.00 

2.77 
4  16 

5  54 
6.61 

t° 

Pressure  mm 

NO  absorbed 
ccm 

20.0 
20.05 
20  2 
20.3 
20.45 

711.96 
686.5 
657.4 
638  9 
621.0 

14.25 
13.99 
13.49 
13.05 
12  81 

(Kohlschutter,  I  c.) 

Absorption  of  NO  by  CuCla-f-Aq. 
A=vol.  H20  (in  litres)  containing  1  mol, 
CuCla. 
V=vol.  NO  (in  litres)  absorbed. 

(Hufner,  I  c.) 

Coefficient  of  absorption  for  FeS04H-Aq  of 
concentration  used  by  Htifner  (Z.  phys.  Ch. 
1907,  59.  417)  -0,180  at  20°.    Hufner's  re- 
sults are  incorrect  because  he  assumed  that 
the  absorption-coefficient  of  NO  always  had 
the  same  value,  whereas  it  does  not.    NO  is 
reduced  by  FeS04-f  Aq.     (Usher,  Z,  phys. 
Cb.  1908,62.  624.) 
Coefficient  of  absorption  for  CoS04-fAq 
sat.  at  20°  «  0.0283.    (Usher,  Z.  phys.  Ch. 
1908,  62.  624.) 
Coefficient  of  absorption  for  NiSO*-j-Aq  of 
the  concentration  used  by  Hufner  (c/.  Z.  phys. 
Ch.  1907,  59.  422)  =  0.048  at  20°. 
Coefficient  of  absorption  for  NiSO*4-Aq 
sat.  at  20°=*0.0245.    (Usher,  I  c.) 
Coefficient  of  absorption  for  MnCl2+Aq* 
sat  at  20°«0.0082.     (Usher,  Z.  phys.  Ch. 
1908,  62.  624.) 

A 

V 

0.231 

0  277 
0.371 

0  120 
0.098 
0  052 

(Kohlschiitter,  L  c.) 

Absorption  of  NO  by  CuCl2-f  cone.  HCL 
A=vol.  cone.  HC1  (in  litres)  containing 
1  mol.  CuCL. 
V«vol.  NO  (in  litres)  absorbed. 

A 

V 

A                     V 

0  389 
0.410 
0.840 
1,230 
2.462 

0  801 
0933 
2.838 
3  426 
3.989 

7.499         3.931 
12.500         3.606 
18.750         3.153 
28.650         1.976 

(Kohlschutter,  I.  c.) 
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Absorption  of  NO  by  CuCl2-f-acetic  acid. 
A=vol.  acetic  acid  (in  litres)  containing  1 
mol.  CuCl2. 
V=vol.  NO  fin  litres)  absorbed. 


A 

\ 

A 

V 

252 
504 
1269 

51  77 
39  67 
81.60 

0  37 
0  62 
0  925 

0.515 
0.120 
0.000 

(Kohlschutter,  I.  c.) 

Absorption  of  NO  by  CuCl2+9S%  formic 

acid. 

A=vol.  98%  formic  acid  (in  litres)  contain- 
ng  1  mol.  CuCl2. 


V  =vol.  JNU  (m  litres)  absorbed 

A 

V 

27.9 
56  0 
140  0 
280.0 
1400.0 

12  76 
13.17 
14  34 
18  68 
27.29 

(Kohlschiitter,  Z.  c.) 

Absorption  of  NO  by  CuCl2-hacetone. 
A -vol.  acetone  (in  litres)   containing  1 
mol.  CuCl2. 
V=vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

4  667 
29,16 
58  33 

14  04 
24  01 
24,60 

291.60 
583,20 
1166.40 

40.99 
67.22 
81  96 

(Kohlschutter,  I.  c.) 

Absorption  of  NO  by  CuCl2 -{-methyl  alcohol. 

A=vol.  methyl  alcohol  (in  litres)  contain- 
ing 1  mol.  CuCl2. 

V=vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

1.60 

8.22 

3  30 
5.60 

20.50 
82.25 

6.15 
4.90 

(Kohlschutter,  L  c.) 

Absorption  of  NO  by  CuCl2+ethyl  alcohol. 

A^vol.  ethyl  alcohol  (in  litres)  containing 
1  mol.  CuCl2, 

V=vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

1.50 
3.84 
12.80 

8.70 
12.38 
15.43 

38.41 
76.83 
192.10 

18.15 
18.05 
15.92 

(Kohlschutter,  L  c.) 


Absorption  of  NO  by  CuBr2-f- Aq. 
A=vol.  H20  (m  litres)  containing  1  mol. 
CuBr2. 

V  =  vol.  NO  fin  litres)  absorbed. 


(Kohlschutter,  I.  c.) 

Absorption  of  NO  by  CuBr2+ ethyl  alcohol. 

A -vol.  alcohol  fin  litres)  containing  1  mol. 
CuBr2. 

V=vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

2  625 
5.25 
13  12 
43.74 

16  02 
19  26 
20.51 
21.13 

131  20 
262  50 
656  10 

22  23 
23.46 
30  46 

(Kohlschiitber,  I.  c.) 

Sol.  in  stannous  and  chromous  salts  H-Aq. 

(Peligot.) 

Not  absorbed  by  Fe2(S04)3+Aq.   (Dalton.) 
1  vol.  absolute  alcohol  absorbs  0.31606- 

0.003487t-{-0.000049t2  vols.  NO  between  0° 

and  25°.    (Bunsen.) 

1  vol.  alcohol  at  t°  and  760  mm.  absorbs  V 
vols.  NO  gas  reduced  to  0°  and  760  mm. 


t° 

V 

t° 

V 

0 

0.31606 

13 

0.27901 

1 

0.31262 

14 

0.27685 

2 

0  30928 

15 

0.27478 

3 

0.30604 

16 

0.27281 

4 

0.30290 

17 

0  27094 

5 

0  29985 

18 

0.26917 

6 

0.29690 

19 

0.26750 

7 

0.29405 

20 

0  26592 

8 

0.29130 

21 

0.26444 

9 

0  28865 

22 

0.26306 

10 

0.28609 

23 

0.26178 

11 

0.28363 

24 

0  26060 

12 

0.28127 

•• 

•• 

(Bunsen's  Gasometry.) 

Abundantly  absorbed  by  CS2.    (Friedburg, 
C.  N.  48.  97.) 


Nitrogen  tfrwmde, 

Sol.  in  H20  at  0°.  If  large  amt,  of  H20  is 
present,  the  solution  is  quite  stable  at  ordi- 
nary temp.  (Fremy,  C.  R.  79,  61.) 

Sol.  inHNOs+Aq. 

Sol  in  cone.  H2SO4  to  form  HNOS04. 

Sol.  in  ether. 
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Nitrogen    /n'oxide    stannic    chloride,    X2O3, 

8nCU. 
Deconip,  by  H/>.    (  Weber,  Pog^  118.  47  1  J 


Nitrogen  fr'froxide,  XO2  or  Xii 

Sol.  m  H20  at  0°  with  decomp.  Miscible 
with  vorv  cone.  HXO-j.  Absorbed  abundantly 
by  CS.,"  CHOla,  and  CCH5C1.  (Fwedburg, 
C.  X.  47.  52,) 

Sol.  in  CsHsXOs. 

Sl.sol.inHaS+Aq. 

Sol.  m  H2SO,  or  cone.  HNOs+Aq 

H^POi  absorbs  some  liquid  XO2.  ^Frank- 
land,  Chera.  Soe.  1901,  79.  13(52  ) 

Nitrogen  peroxide,  N2O5. 

Very  deliquescent.  Combines  with  H20  to 
form  HNO3  with  evolution  of  heat. 

Nitrogen  tooadde,  NO3. 

Decomposes  upon  air  or  with  HsO.  (  Haute- 
feuille  and  Chappins,  C.  R.  92.  80,  134;  94. 
1111,  1306  ) 

Nitrogen  oxybromide. 
Bee  Nitrosyl  and  Nitroxyl  bromide. 

Nitrogen  oxychloride. 
See  Nitrosyl  and  Nitroxyl  chloride. 

Nitrogen  oxyfluoride. 
See  Nitrosyl  fluoride  and  Nitroxyl  fluoride. 

Nitrogen  phosphochloride,  P3N3C16. 
See  Nitrogen  chlorophosphide. 

Nitrogen  selenide,  NSe. 

Very  explosive.  Insol,  in  H20.  Sol.  in 
HNOa-f-Aq,  and  NadO+Aq.  (Espenschied, 
A.  113.  101.) 

Insol.  in  H20,  ether,  absolute  alcohol;  very 
si.  soJ.  in  CSa,  CeHe,  and  glacial  acetic  acid. 
Decomp.  by  HCl  or  KDH+Aq.  (Verneuil, 
Bull.  Soc.  (2)  38.  548.) 

Nitrogen  sulphide,  2\T4S4. 

Insol.  in  H20.    Decomp.  by  hot  H20.    SL 

sol.  in  alcohol,  ether,  wood  alcohol,  oil  of 

turpentine.   Easily  sol.  in  CSa.   Slowly  de- 

eomp,  by  HCl  -h  ACL  or  KOH-f-Aq,  rapidly  by 

HNOj-f  Aq.     15  g.  dissolve  in  1  kilo,  of  CS2. 

(Pordos  and  G£lis,  C.  R.  31.  702.) 

Sol  in  CHC1».    (Demargay,  C.  R.  91.  854.) 

Sol.  in  warm  glacial  acetic  acid  vrith  de- 

comp. on  boiling.    (Ruff  and  Qeisel,  B.  1904, 

37.  1591.) 

Nitrogen  peftfosulphide,  N2S6. 

Sol.  in  ether  and  most  organic  solvents; 
in0oL  in  HiOj  fairly  stable  in  ethereal  solu- 
tion, but  decomp  «  by  light.  (Muthmann.  Z. 
anorg.  1897,  13.  206.) 


Nitrogen  sulphobromide,  N3S4Br. 

Decomp.  by  boihngH20  and  by  dil.  alkalies, 
also  by  boibng  with  alcohol.  (Muthmann, 
B.  1S97,  30.  630.)  ,  __ 

N"4StBr4  Decomp.  by  moist  air.  (Clever, 
B  1896,29.340-341) 

X4SiBrc  Decomp.  by  moist  air.  Very 
unstable.  (Clever.) 

N4S,Br2  Insol.  most  solvents,  unstable. 
(Clever  ) 


Nitrogen  sulphochloride,  . 

Unstable  on  air.  Sol.  in  warm  CHCls; 
crystallizes  out  on  cooling.  (Demargay,  C.  R. 
91.  854,  1066.)  ,  ^  .  , 

Demarcay  calls  this  comp  thiazyl  chloride. 

Sol.  in  hot  dry  benzene,  and  in  CCU; 
decomp.  by  moist  air.  (Andreocci,  Z.  anorg. 
1897,  14.  249.)  ^ 

NaSeCIs.  Partly  sol  in  H20.  (Demargay, 
C  R.  92.  726.) 

Demarcay  calls  this  compound  diiniotetrar 
thiaavl  ^chloride. 

N2&3Cl2=N"2S2,  SC12.  Decomp.  on  air. 
(Fordos  and  Gdlis.) 

Demargay  (C.  K.  92.  726)  calls  this  comp. 
" 


. 

N2StCl2.  Sol.  in  H20  vriih  subsequent  de- 
comp. More  sol  than  S  in  CS2.  (Soubeiran, 

A     /»V»    A7    71  ^ 

'is  a  mixture  of  S2C12  and  N4S4.  (Pordos 
and  Gelis,  C.  R.  31.  702.) 

NsSsCl.  SL  sol  in  warm,  insol.  m  cold 
CHC13.  (Demarcay,  C.  R.  92.  726.) 

'Thio/rtazyl  chloride."    f  Demarcay.) 

NJSiCl.  Sol  in  H2O.  Insol  in  most 
solvents.  SI.  sol.  in  CHC13.  Easily  sol  in 
thionyl  chloride.  (Demarcay,  C.  R.  91.  854, 
1066.) 

Demarcay  calls  the  compound  thio/n- 
thiazyl  chloride  =  (NS)»  =  S—  Cl. 

N4S5C12«2N2S2,  SC12.  Decomp.  on  air. 
(Michaelis.) 

N8B7Cla=3N2S2,  SC12.  Not  decomp.  on 
air.  Decomp.  by  H2O  containmg  ammonia. 


Nitrogen  sulphoiodide, ! 

Readily  decomp.  by  H20.     (Muthmann 
and  Seitter,  B.  1897,  30.  627.) 

Jfitrohydroxylaminic  acid,  H2N2O». 

Known  only  in  solution.    (Angeli,  Gazz.  ch. 
it.  1897,  27  (2)  357.) 


Barimnnitroliydroxylaminat 

Ppt.  More  stable  in  the  air  than  the 
sodium  salt.  Not  decomp.  by  prolonged 
boiling  with  H20.  (Angeli,  Gazz.  ch.  it. 
1896,  26.  17-25.) 

Cadmium  nitrohydroxylaminate,   CdN2O$-f- 

H2O. 

As  Ba  salt.  (Angelico  and  Fanara,  Gazz. 
ch.  it.  1901,  31.  (2)  21.) 
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Calcium     nitrohydroxylaminate,     CaN2O3-f- 
^H20. 

(Angeli,  Gazz.  ch.  it.  1900,  30,  (1)  593.) 
Calcium    nitrohydroxylaminate,     CaN203+ 


(Angelico  and  Fanara.  Gazz.  ch.  it.  1901. 
31.  (2)  15  ) 

Lead  nitrohydroxylaminate,  PbN2O3. 
(Angeli,  Gazz.  ch.  it.  1900,  30.  (1)  593.) 

Potassium  nitrohydroxylaminate,  K2N2Os. 

Like  Na  salt.  More  hygroscopic.  (Angeli, 
Gazz.  ch  it.  1897,  27.  (2)  357.) 

Sol.  m  H20.  (Angeli,  Gazz.  ch.  it.  1900,  30. 
(1)  593.) 

Silver  nitrohydroxylaminate,  Ag2N2O3. 
Ppt.    (Angeli,  C.  C.  1901,  I.  1192  ) 

Sodium  nitrohydroxylaminate,  Na2N203. 

Very  sol.  in  H20.  Pptd.  by  alcohol. 
Aqueous  solution  is  readily  decomp.  by  boil- 
ing. (Angeli,  Gazz.  ch.  it.  1896,  26.  (2)  17.) 

Strontium    nitrohydroxylaminate,    SrN2O3+ 

H20. 

(Angeli,  Gazz.  ch.  it.  1900,  30.  (1)  593.) 
4-lJ^H20.     (Angelico  ana  Fanara,  Gazz. 

ch.  it.  1901,  31.  (2)  15.) 

Nitroiodic  acid,  I2O4(NO)2 
See  Nitrosoiodic  acid. 

Nitronitrous  acid. 

Platinum  potassium  nitronitrite,  K2Pt(N02)4. 

N204. 

Decomp.  by  heat.  (Miolati,  C.  C.  1896,  II 
1088.) 

Nitroplatinous  acid. 
See  Platonitrous  acid. 

Nitroprussic  acid,  H2FeC5NeO+H20« 

H2Fe(CN)5NO+H2<X 
Deliquescent.    Easily  sol.  in  H20,  alcohol, 
or  ether.    (Playfair,  A.  74.  317.) 

Nitroprussides. 

The  alkali  and  alkali-earth  nitroprussides 
are  sol.  in  H20,  and  the  solutions  are  not 
pptd.  by  alcohol.  The  others  are  mostly  insol. 
mH2O. 

/\  m  mfyfiiiiTT^  nitrotMTusside. 
(NH4)2Fe(CN)6(NO). 

Deliquescent.  Very  sol.  in  H20;  not  pptd* 
therefrom  by  alcohol.  (Playfair.) 


Barium  nitroprusside,  BaFe(CN)5NO4- 

4H20. 

Verv  sol  in  H2O. 
+6H20. 

Cadmium  nitroprusside,  CdFe(CN)6NO. 

Insol.  in  H20.  Sol.  in  HCl+Aq.  Insol.  in 
dil.  or  cone.  HN03-fAq  even  when  boiling. 
Not  attacked  by  NH4OH  or  KOH-fAq. 
(Norton,  Am.  Ch.  J.  10.  222.) 

Calcium  nitroprusside,  CaFe(CN)5NO  + 

4H20. 
Very  sol.  in  H20.    (Playfair.) 

Cobalt  nitroprusside,  CoFe(CN)6NO. 
Ppt.    (Norton,  Am.  Ch.  J.  10.  222.) 


Copper  nitroprusside,  CuFe(CN)5NO  -f  2H2O. 
Insol.  in  H2O  or  alcohol. 

Ferrous  nitroprusside,  FeFe(CN)5NO+ 

zH30(?). 
Insol.  in  H20. 

Mercurous  nitroprusside,  Hg2FefCN)5NO. 

Insol.  in  H20.    Unstable.    (Norton,  Am. 
Ch.  J.  10.  222.) 

Nickel  nitroprusside,  NiFe(C]N)5NO. 
As  the  Co  salt.    (Norton.) 

Potassium   nitroprusside,    K2Fe(CN)6NO-h 

2H20. 

SI.  deliquescent.    Sol.  in  1  pt.  H2O  at  16°. 
K2Fe(CN)6NO,  2KOH.    Very  sol.  in  H2O. 

Silver  nitroprusside,  Ag2Fe(CN)5NO. 

Insol.  in  H20,  alcohol,  or  HIS  03-f  Aq.    Sol. 
in  NH4OH+Aq 

Sodium  nitroprusside,   Na2Fe(CN)5NO4- 

2H20. 

Sol.  in  2%  pts.  H20  at  16°,  and  in  less  hot 
H20. 

Zinc  nitroprusside,  ZnFe(CN)5NO. 
Very  si.  sol.  in  cold,  more  in  hot  H20. 

Nitrosisulphonic  acid. 
Cupric  nitrosisulphonate, 


Decomp;  by  H20.    (Raschig,  B.  1907,  40. 
4583.) 

Nitrosobromoruthenic  acid. 

Silver  nitrosobromoruthenate  ammonia, 

AgsRu(NO)Brfi,  NH8. 
Decomp.  by  H2O.    SI.  sol.  in  NH^H-f 
Aq.    Very  sol.  in  NaaSjO»+Aq.     (Brizard, 
Bull.  Soc.  1895,  (3)  13.  1093.) 
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Nitrosobromosmic  acid. 

Potassium  nitrosobromosmate,  K2Os(XO)Br0. 
Stable  in  aquoouh  solution      lYTmtrebert, 
A.  eh.  1903,  '7)28.  132  j 

Nitrosochloroplatinic  acid. 

Potassium  nitrosochloroplatinate, 

K2PtCl,iXO;. 
Sol  in  H2O.    (  Vezes,  C.  R.  110.  757.) 

Nitrosochlororuthenic  acid. 

Ammonium  nitrosochlororuthenate, 

(XH4)«Ru(XO;Cl5. 
SoLinHaO.    (  Joly,  C.  R.  107.  991.) 
5  pts.  are  sol.  in  100  pts.  H2O  at  25°. 
o2    <-      «»    K     «     <*     «*      «      "  60°. 
(Howe,  J.  Am.  Chem.  Soc   1894,  16.  390.) 

Caesium  nitrosochlororuthenate, 
CsjRufXOjCls. 

0.20  pt.  is  sol.  in  100  pts.  H20  at   25°. 

0.5G  '*   "  "     u     «     "       "     "    100°. 

fHowe.) 

+2H20.  Very  sol.  in  H20.  105.8  pts.  are 
sol.  in  100  pts.  H30.  (Howe.) 

Potassium  nitrosochlororuthenate, 

KsRufXOJCU 
SoLinHaO.    (Joly.) 
12  pts.  are  sol.  in  100  pts.  H20  at  25°. 
80    "      "     "    "     "      "      "    "  60°. 
(Howe.) 

Rubidium  nitrosochlororuthenate. 

Rb2Ru(XO)Cl5. 

Sol  in  boiling  H2O  without  decomp. 
0.57  pt.  is  sol.  in  100  pts.  H20  at  25°. 
2.13  "    "    "    "    «      "      "     f<  60°. 
(Howe.) 

Silver  nitrosochlororuthenate  ammonia. 

A&Ru(NO)CU,  XH3. 

Decomp.  by  H20.  SI.  sol.  in  NH4OH+Aq. 
Very  sol.  in  Xa2S2O3+Aq.  (Brizard,  Bull. 
Soc.  1895,  (3)  13.  1092.) 


Nitrosoiodic  acid,  I204(NO)2  (?) 

Decomp.  with  H20,  alcohol,  ether,  or  acetic 
ether.  Slowly  sol.  in  HiS04.  (Kammerer,  J. 
pr.  83.  65. 

Nitrososulphonic  acid. 

Potassium     dinitrososulphonate,     N2O.OK. 

SO,K. 

Sol.  in  HaO.  Very  unstable.  (Hantzsch. 
B.  1894,  27.  3268.) 

Potassium  nitrosodistilphonate,  OX(SO«K)2. 
Sol.  in  HjO.    Very  explosive.    (Hantzsch, 
B.  1895,  28.  996  and  2744.) 


Potassium  nitrosoZnsulphonate,  ON(S03K)3 

+HoO. 
Sol.  m  H2O.    (Hantzsch,  B.  1895,  28.  2750.) 

Sodium  nitrosoinsulphonate,  N02(S03)sNa. 
Decomp.  by  H2O.    (Traube,  B.  1913,  46. 
2521.) 

Nitrososulphuric  acid, 

H2N2S05=H2S03(NO)2. 
Not  known  in  free  state. 

Ammonium  r^nitrososulphate, 

(NH4)2(NO)2S03. 

Sol.  in  H20     Insol.  in  hot  alcohol.     (Pe- 
louze,  A.  15.  240.) 

Barium  -  ,  BarNO)2SOs. 

Sol.  in  H20  .   (Divers  and  Haga,  Chem.  Soc. 
47.  364  ) 


Barium  potassium 

,Sol.  in  much  H20  to  form  a  clear  liquid, 
but  the  solution  gradually  deposits  BaS04. 
(Hantzsch,  B.  1894,  27.  3271.) 

Cupric  nitrosodisulphate,  Cu(NO)(S08)2. 
fSabatier,  Bull.  Soc.  1897,  (3)  17.  787.) 

Lead  cfo'nitrososulphate. 

Insol.  in  H20.  (Divers  and  Haga,  Chem. 
Soc.  47.  364.) 

Potassium  -  ,  K2(NO)2S08. 

Decomp,  by  H20  at  ordinary  temp.  Insol. 
in  alcohol.  (Pelouze,  A.  ch.  60.  160.) 

Sol.  in  about  8  pts.  H2O  at  14.5°.  Less  sol. 
in  presence  of  KOH.  (Divers  and  Haga, 
Chem.  Soc.  1895,  67.  455.) 

Sodium  -  ,  Na2(NO)2S03. 
More  sol.  than  K  salt.    (Pelouze.) 
SI.  sol.  in  H20;  very  unstable  moist  or  dry; 

decomp.  by  H20.    (Divers,  C.  N.  1895,  72. 

266.) 

Nitrososulphurous  acid. 

Ruthenium  sodium  nitrososulphite, 
0[Ru(SO,).(NO)NaJ  +2H.O. 
SI.  sol.  in  cold  H20.    (Miolati,  Gazz.  ch. 
it.  1900,  30.  511.) 

Nitrosulphide  of  iron. 
See  Ferro^ronitrososulphonic  acid. 

£imtrosulphide  of  iron. 

^Roussin's  comp.  is  ammonium  ferrotepto- 
nitrososulphonate,  which  see. 


NITRITE,  AMMONIUM 


621 


Nitrosulphonic  acid,  HNS05=]^Q  SO2. 

(Lead  chamber  crystals.)  Rapidly  sol.  in 
H2O  with  decomp.  When  brought  into  large 
amount  of  H20,  no  gas  is  evolved.  (Fremy. 
C.  R.  70.  61.) 

Sol.  in  H2SC>4  without  decomp.  Sol.  m  cold 
H2S04-fAq  of  sp.  gr.  1.7-1.55.  (Weber,  J. 
pr.  100.37.) 

SI.  sol.  in  H2S04+Aq  of  1  6  sp.  gr.    (Dana.) 

More  difficultly  sol.  in  dil.  than  cone. 
H2SO4+Aq.  (Muller.) 

Potassitun  nitrostdphonate,  KOS02NO2(?). 

Decomp.  by  H20.  (Schultz-Sellack,  B.  4. 
113.) 

Nitrosulphonic  anhydride  (?),  N203,  2S08 
=S206(N02)2. 

Rapidly  sol.  in  H20  with  decomp.  Abund- 
antly sol.  in  cold  H2S04.  (Rose,  Pogg.  47. 
605.) 

Insol.  in  cold,  slowly  sol.  in  warm  H2SO4. 
(Prevostaye,  A.  ch.  73.  362.) 

Nitrosulphonic  chloride,   N04SC1  = 

N02S02C1  (?). 

Decomp.  by  H20.  Sol.  in  fuming  H2SO4 
without  decomp.  Decomp.  by  cone.  H2S04. 
(Weber,  Pogg.  123.  333.) 

Dzmtrosulphuric  acid. 
See  DMtrososulphuric  acid. 

Nitrosyl  bromide,  NOBr. 

Decomp.  withhold  H20.  (Landolt,  A.  116. 
177.) 

Nitrosyl  Jnbromide,  NOBrs, 
Decomp.  by  H2O  or  cold  alcohol. 
Miscible  with  ether.  (Landolt,  A.  116.  177.) 
Mixture  of  NOBr  and  Br2.    (Frohlich,  A. 

224.  270.) 

Nitrosyl  platinic  bromide,  2NOBr,  PtBr4. 

Deliquescent.  Decomp.  by  H20.  (Top- 
soe,  J.  B.  1868.  271.) 

Nitrosyl  chloride,  NOC1. 

Decomp.  by  H20.  Absorbed  by  fuming 
H2SO4  without  decomp. 


Nitrosyl  boron  chloride,  NOC1, 
See  Boron  nitrosyl  chloride. 


Nitrosyl  platinic  chloride,  2NOC1,  PtCl4. 

Very  deliquescent,  and  sol.  in  H2O  with 
evolution  of  NO.  ,  (Rogers  and  Boye,  Phil. 
Mag.  J.  17.  397.) 


Nitrosyl   thallium   chloride,    2XOC1,    T1C1, 

T1C13. 

Very  deliquescent,  and  sol.  in  H2O  with 
decomp.  (Sudborough,  Chem.  Soc.  59.  657.) 

Nitrosyl  stannic  chloride,  2NOC1,  SnCl4. 

Decomp.  by  H20,  chloroform,  or  benzene, 
not  by  carbon  disulphide.  (Jorgensen.) 

Nitrosyl  titanium  chloride,  2NOC1,  TiCl4. 
Decomp.  by  H20.    (Weber,  Pogg.  118.  476.) 

Nitrosyl  zinc  chloride,  NOC1,  ZnCl2. 

Very  deliquescent,  and  sol  in  H20  with 
evolution  of  NO.  (Sudborough,  Chem.  Soc. 
59.  656.) 

Nitrosyl  chloride  sulphur  frioxide,  NOC1,  SO3. 
Decomp.  by  H20.   Sol.  in  cone.  H2S04  with 
evolution  of  HC1.    (Weber,  Pogg.  123.  233.) 

Nitrosyl  fluoride,  NOF. 

Sol.  in  H20.  Solution  decomp.  on  standing 
with  formation  of  NO  and  HNO8.  (Ruff  and 
Stauber,  Z.  anorg.  1905,  47.  190.) 

Nitrosyl  sulphate,  acid,  H(NO)SO4. 
See  Nitrosulphonic  acid. 

Nitrosyl  sulphate,  anhydro,  (NO)2S2O7. 
See  Nitrosulphonic  anhydride. 

Nitrosyl  selenic  acid,  Se02(ONO)2 

Decomp.  by  H20.  (Lenher  and  Mathews, 
J.  Am.  Chem.  Soc.  1906,  28.  516.) 

Nitrosyl  sulphuric  acid,  H(NO)S04 
See  Nitrosulphonic  acid, 

Nitrous  acid,  HN02 

Known  only  in  aqueous  solution. 
See  Nitrogen  irzoside. 

Nitrites. 

Normal  nitrites,  except  AgN02.  are  sol.  in 
H2O  and  alcohol;  but,  as  a  rule,  they  are  less 
sol.  than  the  corresponding  nitrates. 


Ammonium  nitrite, 

Very  deliquescent,  and  sol.  in  H20. 

H20  solution  decomp.  at  50°.  (Benselius.) 
Very  dil.  solution  can  be  evaporated  on  water 
bath  without  decomp.  (Bohlig,  A.  125.  25.) 
Solution  containing  1/ioo,ooo  pt.  NEtNOs  can 
be  evaporated  to  J?  its  vol.  without  decomp. 
Solution  containing  3/*oo  pt.  gives  a  distillate 
containing  8.6%  of  NHiNO^  while  residue 
contains  82%  of  original  quantity,  9.4%  being 
lost.  (Sch<5yen.) 

Very  deliquescent,  sol.  in  HaO;  slowly  but 
easily  sol.  in  alcohol:  insol,  in  ether.  (Stfren- 
sen,  Z.  anorg.  1894,  7.  38.) 
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Ammonium  barium  cupric  nitrite, 

fXH4)2BaCurXO2)b. 
Ppt  ;    decomp.    readily.      (Pizibylla,    Z 
anorj?.  1S97,  15.  424.; 

Ammonium  bismuth  silver  nitrite, 

<XH»;2BiAg(X02)«. 

Moderately  sol.  in  H20.    Rapidly  hydro 

lyzed  by  H2O.    (Ball  and  Abram,  Chem.  Soc 

1913,  103.  2120.) 

Ammonium  bismuth  sodium  nitrite, 

2NH4X02,  Bi(XO3)3,  XaX02. 
Easily  decomp.     (Ball,  Chem.  Soc.  1905 
87.  761.) 

Ammonium  cadmium  nitrite  ammonia,  basic 
2NH«X08j  Cd(N02)2,  Cd(OH)2,  2NH3. 
Decomp.  by  H20.     (Morin,  C.  R.  100 
1497.) 

Ammonium  calcium  cupric  nitrite, 


t° 

G.  mlOOcc  Ba(N02)2 

Sp  gr 

0 

58 

1  40 

20 

63 

1  45 

25 

71 

1  50 

30 

82 

1  52 

35 

97 

1  61 

Ppt.;  decomp.  easily.  Sol.  m  H2O.  SI.  sol 
in  alcohol.  <  Przibylla,  Z.  anorg.  1897,  15 
423.) 

Ammonium  cobaltic  nitrite,  3(NH4)20,  Co203, 


SI.  sol.  in  H20,  decomp.  in  aq.  solution  on 
heating.   (Rosenheim,  Z.  anorg.  1898,  17.  45.) 


Spmewhat  sol.  in  cold  H20;  decomp.  by 
boiling.  Decomp.  by  cone.  H2S04,  not  by 
acetic  or  dil.  mineral  acids.  (Erdmann.  J.  pr, 
97.  405.) 

Ammonium  CUT 


ionium  cupric  lead  nitrite. 
CuPb(NH4)2(N02)6. 


Stable  at  ordinary  temp.;  sol.  in  HN08 
with  decomp. 

2.575  pts.  are  sol.  in  100  pts.  H20  at  20°,  or 
2.51  %  salt  in  sat.  solution  afc  20°.  (Przibylla, 
Z.  anorg.  1897,  15.  420.) 

Ammonium  cupric  strontium  nitrite, 

(NH4)2CuSr(N02)6. 

Ppt.;  sol.  in  H20  with  decomp.  (Przibylla, 
I.  C.) 

Ammonium  indium  nitrite. 
See  Iridonitrite,  ammonium. 

Ammonium  lead  nickel  nitrite, 

(NH4)2PbNi(N02)«(?). 
Ppt.    (Przibylla,  Z.  anorg.  1897, 15.  433.) 

j^  dvi  i vi pnnim  osmium  nitrite* 

See  Osminitrite,  ammonium. 


Ammonium  osmyl  oxynitrite. 
See  Osmyloiynitrite,  ammonium. 


Ammonium  platinum  nitrite. 
See  Platonitrite,  ammonium. 

Ammonium  rhodium  nitrite. 
See  Rhodonitrite,  ammonium. 

Ammonium     ruthenium    hydrogen    nitrite, 

Ru2H2(N02)4,  3NH4N02+3H20. 
See  Rutheninitrite,  ammonium  hydrogen. 

Barium  nitrite,  Ba(N02)2-hH20. 
Permanent.    Very  sol.  in  H2O. 

Solubility  in  H20  at  t°. 


(Vogel,  Z.  anorg.  1903,  35.  389.) 

100  pts  H20  dissolve  at: 
0°   10°   20°  30° 

63.5  69.5  79.5  93  pts.  Ba(N02)2+H2O, 

40°   50°   60°   70° 

113   136   170  202  pts.  Ba(N02)2+H20, 

80°   90°  100°  110° 

254  331   461   765  pts.  Ba(N02)2+H20. 

The  sat.  solution  at  17°  contains  40% 
BafN02)2,  and  has  sp.  gr.  17°/0°  =  1.4897. 
(Oswald,  A.  ch.  1914,  (9)  1.  62.) 

100  g.  H2O  at  13.5°  dissolve  64  g.  Ba(NOa)2 
+10.2  g.  AgN02  with  excess  of  AgNO2,  and 

75.6  g.  Ba(N02)2+9.5  g.  AgN02,  with  ex- 
cess of  AgN02.    (Oswald.) 

Sol.  in  64  pts.  94%  alcohol;  nearly  insol. 
in  absolute  alcohol.  (Lang,  Pogg.  118.  285.) 

Solubility  in  alcohol +Aq  at  t°. 


t° 

Solvent 

100  ccm  of  the  sat 
solution  contain  g. 
Ba(N02)2+H20 

19.5 
21.0 
20.5 
20.5 
20.5 
20.0 
19.0 
19.5 
20  0 
20.0 

10%  alcohol 
20%      " 
30%      " 
40%      " 

KQO7           ft 

60%      " 
70%      " 
80%      " 
90%      " 
absolute  alcohol 

49  30 
29.30 
18.41 
13.33 
9.11 
4.84 
2.66 
0.98 
0.00 
0.00 

(Vogel,  Z.  anorg.  1903,  35.  390.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329.) 
Insol.  in  ethyl  acetate.     (Naurnann,   B. 
1910,  43.  314.) 
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Barium  caesium  nitrite,  CsBa2(NO2)5. 

Sol.  in  H20.  ( Jamieson.  Am.  Ch.  J.  1907. 
38.  616.) 

Cs2Ba(N02)4+H20.  Very  sol.  in  H20. 
(Jamieson,  Am.  Ch  J.  1907,  38.  616.) 

Barium  caesium  silver  nitrite,  Cs3AgBa(NO2)<; 

+2H2O. 

Decomp.  by  cold  H2O.  (Jamieson,  Am.  Ch. 
J.  1907,  38.  616.) 

Barium  cobaltic  nitrite,  2BaO,  Co203,  4N"203 
+10H2O. 

Sol.  in  moderately  warm  H2O  without  de- 
comp.  but  not  recryst.  therefrom.  (Rosen- 
heim,  Z.  anorg.  1S9S,  17.  51-54.) 

3BaO,  Co208)  6N203+H20.  Ppt ;  very  un- 
stable. Nearly  insol.  in  H2O.  (Rosenheim, 
Z.  anorg.  1898,  17.  47.) 

Barium  cobaltous  potassium  nitrite,  Ba(NO2)2, 

Co(N02)2,  2KN02. 

Decomp.  by  H20.  (Erdmann,  J.  pr.  97. 
385.) 

Barium  cupric  nitrite,  Ba[Cu(OH)(N02)2]2. 

Ppt.  Insol.  in  H20.  Decomp  by  H20. 
Insol.  in  alcohol,  but  slowly  decomp.  by  it. 
(Kurtenacker,  Z.  anorg.  1913,  82.  208.) 

Barium  cupric  potassium  nitrite, 
BaCuK2(NO2)6. 

Stable  when  dry,  easily  decomp.  when 
moist;  sol.  in  H20  with  decomp. 

45.86  pts.  are  sol.  in  100  pts.  H20  at  20°,  or 
31.45%  salt  is  contained  in  sat.  solution  at 
20°.  (Przibylla,  Z.  anorg.  1897,  15,  424.) 

Barium  cupric  thallium  nitrite. 

BaCuTl2(N02)6. 

SI.  sol.  in  H20.  (Przibylla,  Z.  anorg.  1898, 
18.  461.) 

Barium  indium  nitrite. 
See  Iridonitrite,  barium. 

Barium  mercuric  nitrite,  2Ba(NO2)2, 

3Hg(N02)2+5H20. 

Very  sol.  in  H20  and  easily  decomp.  (R&y, 
Chem.  Soc.  1910,  97.  327.) 

Barium  nickel  nitrite,  2Ba(N02)2, 3STi(N02)2. 

Somewhat  more  easily  sol.  in  H2O  than 
nickel  potassium  nitrite.  (Lang.) 

Barium  nickel  potassium  nitrite,  Ba(NO2)2, 

Ni(N02)2,  2KN02. 

SI.  sol*  in  cold,  easily  in  hot  H20  without 
apparent  decomp.  (Lang.) 

Barium  nickel  thallium  nitrite, 

NiBaTl2(N02)8 
Ppt.    (Przibylla,  Z.  anorg.  1898, 18. 462.) 


Barium  osmium  nitrite. 
See  Osminitrite,  barium. 

Barium  osmyl  ozynitrite. 
See  Osmyloxynitrite,  barium. 

Barium  potassium  nitrite,  Ba(N02)2,  2KN"02 
-hH20. 

Easily  sol  in  H2O;  insol  in  alcohol.    (Lang, 
Pogg,  118.  293.) 

Barium  rhodium  nitrite,  3Ba(N02)o, 

Rh2(N02)c. 
See  Rhodonitrite,  barium. 

Barium  silver  nitrite,  Ba(N02)2,  2AgNO2-|- 

H20. 

Resembles  the  potassium  salt.    (Fischer.) 
Less  stable  than  the  Na  salt.    (Oswald.) 

Bismuth  nitrite,  basic,  (BiO)NO2-h^H20. 

Sol.  in  HC1.    (Vanino,  J.  pr.  1906,  (2)  74. 
150.) 

Bismuth  caesium  silver  nitrite,  Cs2BiAg(N02)e 
Very  si.  sol.  in  H20.    Slowly  decomp.  by 
H20.     (Ball  and  Abram,  Chera.  Soc.  1913, 
103.  2122.) 

Bismuth  potassium  nitrite,  Bi(NO2)3,  3JKN02 


Decomp.  by  H20.  (Ball,  Chem  Soc.  1905, 
87.  762.) 

rtassitun  silver  nitrite, 
;(N02)6. 

Less  sol.  in  H20  than  NH4  salt.  (Ball  and 
Abram,  Chem.  Soc.  1913,  103.  2121  ) 

Bismuth  rubidium  silver  nitrite, 

Rb2BiAg(N02)6. 

SI.  sol.  in  H20  with  slow  hydrolysis.  (Ball 
and  Abram.) 

Bismuth  silver  thallous  nitrite,  BiAgTl2(N02)6. 
Insol.  in  H20,  but  decomp.  thereby.    (Ball 
and  Abram.) 

Cadmium  nitrite,  basic,  2CdO,  N2O8. 
Insol.  in  H20.    (Hampe,  A.  125.  335.) 

Cadmium  nitrite,  Cd(N02)2+H20. 

Deliquescent.  Sol.  in  H20.  (Lang,  J.  B. 
1862.  99.) 

Cadmium  potassium  nitrite,  Cd(N02)2,  KNO«. 

Easily  sol.  in  H20.  Very  difficultly  sol.  in 
absolute  alcohol,  and  only  si.  sol.  in  90% 
alcohol.  (Hampe,  A.  125.  334.) 

Cd(NO2)2,  2KN02.  Easily  sol.  in  H20. 
Insol.  in  alcohol.  (Lang,  J.  B.  1862.  99.) 

Cd(NO2)2,  4KNO2.  More  sol.  in  H20  than 
the  above  salt.  (Lang.) 
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Caesium  nitrite,  CsXO*. 

Vorv  hvdrosropic.  Very  sol.  in  H..O. 
(Bull,  Chem.  fctoc  1913,  103,  2130.) 

Caesium  calcium  nitrite,  CsoCa'XO2)4+H20. 
Ppt.    i  Jaime-son,  Am.  Ch  J  1907,38.617.) 

Caesium  cobaltic  nitrite,  Cs3Co(X02)6-|-H20 

Sol.  in  20,100  pts.  H2O  at  17°.  (Rosen- 
bladt,  B.  19.  2531 ) 

Caesium  lead  nitrite,  CsPb(XO2)8+H20, 

Sol.  in  cold  H2O  without  decomp.  When 
solution  is  heated,  some  basic  lead  salt  sep- 
arates. (Jamieson,  Am.  Ch.  J.  1907,  38. 618.) 

Csesium  lead  silver  nitrite,  Cs3AgPb(XO2)6-f 

2H20. 
Ppt.    (Jamieson.) 

Caesium  silver  nitrite,  CsAg(N02)2 
Docomp.  by  H2O.    (Jamieson.) 

Caesium  silver  strontium  nitrite, 
Cs«Ag$r<XOa)«+2H20. 

Partially  decomp.  by  H20,    (Jamieson.) 

Csesium  strontium  nitrite,  CsSr(X02)s-f-  H20. 
Ppt.    Sol.  in  H20     (Jamieson.) 

Calcium  nitrite,  Ca(X02)2+H20. 

Very  deliquescent.  Insol.  in  dil.  alcohol. 
(Fischer,  Pogg.  74.  115.) 

100  ccm.  of  the  sat.  solution  contain  111.6 
g,  Ca(NO»)»+HsO  at  20.5°.  (Vogel,  Z.  anorg. 
1903,  35.  395.) 

Solubility  in  H20  at  t°. 


4-4HoO.    The  sat.  solution  at  16°  contains 
.3<^  Ca(X02)2  and  has  sp.  gr.  at  16°/0°  = 
!  1.4205.    (Oswald,  A.  ch.  1914,  (9)  1.  66.) 


t° 

£/cCa(NO2j2 

Solid  phase 

0 
18.5 

38.3 
43 

Ca(N02)2,  4H20 

42 

51.8 

cc 

44 

53  5 

"  +Ca(NC%  HS0 

54 
64 

55.2 

58.4 

Ca(NO?)s,  HS0 

70 

60.3 

i( 

73 

61.5 

(t 

91 

71.2 

tt 

(Oswald,  A.  ch.  1914,  (9)  1.  32.) 

Sat.  solution  of  Ca(N02)2-f  AgN02  con- 
tains 92.4  g.  Ca(N02)2  and  11.2  g.  AgN02 
per  100  g.  H,O  at  14°.  (Oswald.) 

Solubility  in  alcohol. 

100  ccm.  of  sat.  solution  in  90%  alcohol 
contain  39.0  g.  Ca(N02)s+H*O  at  20°. 

100  ccm.  of  sat.  solution  in  absolute  alcohol 
contain  1.1  g.  Ca(N02)i+H20  at  20°. 
(Vogel.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 


Calcium  cobaltous  potassium  nitrite, 

Qa(NO2)2,  Co(NO2)2,  2KNO2. 
Decomp.  by  H20,    (Erdmann.) 

Calcium  cupric  potassium  nitrite, 
CaCuKa(NO,)e. 

Ppt.,  insol.  in  alcohol;  sol.  in  H2O  with, 
decomp. 

14.97  pts.  are  sol.  in  100  pts.  H20  at  20°,  or 
13  02  per  cent  of  salt  is  contained  in  sat. 
solution.  (Przibylla,  Z.  anorg.  1897, 15. 422.) 

Calcium  mercuric  nitrite,  Ca(N02)2,Hg(N02)2 

+5H20. 

Very  sol.  in  H2O.  (Ray,  Chem.  Soc.  1910, 
97.  327.) 

Calcium  nickel  potassium  nitrite,  Ca(NO2)2, 

Ni(N02)2,  2KN02. 

Very  si.  sol.  in  cold,  easily  in  hot  H20. 
Insol.  in  alcohol.  SI.  sol.  in  dil.  HC2Hs02-f 
Aq.  (Erdmann.) 

Calcium  osmium  nitrite. 
See  Osminitrite,  calcium. 

Calcium    potassium    nitrite,    CaK(N02)3  + 

3H20. 
Sol.  in  H2O.    (Topsoe,  W.  A.  B.  73,  2. 112.) 

Deliquescent.    (Lang.) 

Cobaltous  nitrite. 
Known  only  in  solution. 

Cobaltic  lead  nitrite,  3PbO,  Co203.  6N208+ 

12H20. 

Insol.  in  H20.  (Rosenheim,  Z.  anorg.  1898, 
17.  48.) 

Cobaltic  lead  potassium  nitrite,  3K20,  3PbO, 

2Co208,  10N208+4H20. 
Sol.  by  boiling  in  much  H20.    Sol.  in  hot 
acids  with  evolution  of  N208.    (Stromeyer,  A. 
96.  228.) 

Cobaltous  potassium  nitrite,  2Co(N02)2, 
2KISTO2+H2O. 

Ppt.    (Sadtler.) 

Co(N02)2,2KN02-i-H20.   Ppt.    (Sadtler.) 

3Co(N02)2,  6KNO2-hH20.  Insol.  in  cold, 
sol.  in  hot  H2O.  SI.  sol.  in  KC2H802+Aq. 
(Erdmann,  J,  pr.  97.  397.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904, 37. 3602.)  ,  . 

Cobaltic  potassium  nitrite  (cobalt  yellow), 

Co2(NO2)6,  6KN024~3H20. 
Very  si.  sol.  in  cold  H2O.    Insol.  in  alcohol 
and  ether.    Sol.  in  traces  in  CS2.    (St.  <Evre, 
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C.  R.  35.  552.)  Insol.  in  boiling  cone.  K2S04, 
KC1,  KN03,  or  KC2H3O2+Aq. 

Sol,  in  1120  pts.  H20  at  17°.  (Rosenbladt, 
B.  1886,  19.  2535.) 

Decomp.  when  heated  in  aq.  solution. 
(Rosenheim,  Z.  anorg.  1898,  17.  42.) 

More  sol.  in  NH4C1  or  NaCl-j-Aq  than  in 
H2O  (Stromeyer.) 

SI.  decomp.  by  KOH+Aq,  except  when 
very  cone.;  easily  decomp.  by  NaOH  or 
Ba(OH)2+Aq. 

Very  si.  sol.  in  KC2H8O2+Aq,  or  KN02 
•fAq.  (Fresenius.)  Sol.  in  HCl+Aq. 

Sol.  in  HC2H302,  or  E2C204+Aq.  (Stro- 
meyer.) 

Small  quantity  of  EC2H302+Aq  does  not 
dissolve.  (Fresenius.) 

Cobaltic  potassium  silver  nitrite, 

KCoAg2(N02)6,  and  K2CoAg(NO2)6. 
Very  si.  sol.  in  H20.    Less  sol.  than  Na 
comp.    (Burgess  and  Karum.  J.  Am.  Chem. 
Soc.  1912,  34.  653.) 

Cobaltous  potassium  strontium  nitrite, 

Co(N02)2,  2KN02,  Sr(N02)2. 
Decomp.  by  H20.    (Erdmann,  J.  pr.  97. 
385.) 

Cobaltic   rubidium   nitrite,    Rb3Co(N02)«+ 
H20. 

Sol.  in  19,800  pts.  H20.  (Rosenbladt,  B. 
19.2531.) 

Cobaltic  silver  nitrite,  CoAg8(N02)6. 

Fairly  sol.  in  H2O.  (Cunningham  and 
Perkin,  Chem.  Soc.  1909,  96.  1568.) 

2Ag20,  Co2O3,  3N2O8+3H20.  SI.  sol.  in 
H20;  decomp.  by  boiling  H20.  (Rosenheim, 
Z.  anorg.  1898,  17.  56.) 

Cobaltic  silver  hydroxynitrite, 

Co2Ag8(OE)8(N02)fl. 

SI.  sol.  in  H20.  (Suzuki,  Chem.  Soc.  1910, 
97.  729.) 

Cobaltic  silver  nitrite  ammonia,  Co20s,  Ag2O, 

4N203,  4NH,. 
See  Cobalt  ammonium  comps. 

Cobaltic  sodium  nitrite,  2Na2O,  Co208, 4N208. 

Sol.  in  H20  and  alcohol.  (Rosenheim,  Z. 
anorg.  1898, 17.  50.) 

+H20.  Ppt.  (Sadtler,  Sill.  Am.  J.  (2)  49. 
196). 

3NaaO,  Co208,  6N20,-h?H20.  Sol.  in  HS0; 
decomp.  on  heating;  insol.  in  alcohol.  (Rosen- 
heim, Z.  anorg.  1898, 17.  43.) 

Cobaltic  strontium  nitrite,  2SrO,  CojjO*,  4NSO8 

-K1H2O. 
Ppt.    (Rosenheim,  Z.  anorg.  1898,  17.  54,) 


Cobaltic  thallium  nitrite,  Co2(NO2)5,  6T1N02. 
Sol.  in  23,810  pts.  H20  at  17°.    (Rosen- 
bladt, B.  19.  2531.) 

Cobaltic  zinc  nitrite,  2ZnO,  Co208,  3N208-f 

11H20. 

Sol,  in  dil.  acetic  acid.  (Rosenheim,  Z. 
anorg.  1898, 17.  56.) 

Cobalt  nitrite  nitrate,  2CoO,  Co20«,  3N208, 

Co(N08)2-}-14H20. 
Ppt.    (Rosenheim,  Z.  anorg.  1898,  17.  58.) 

Cupric  nitrite,  basic,  2CuO,  N208. 

{Hampe,  A.  125.  345.) 

Cu(N02)2,  3Cu(OE)2.  Very  si.  sol.  in  H20 
or  alcohol.  Easily  sol.  in  dfl.  acids  or  am-% 
monia.  (van  der  Meulen,  B.  12.  758.) 

Cupric  nitrite. 
Known  only  in  solution. 

Cupric  lead  potassium  nitrite,  CuPbK2(N02)6. 

(van  Lessen,  R.  t.  c.  10. 13.) 

3.056  pts.  are  sol.  in  100  pts.  H20  at  20°,  or 
2.51%  salt  is  contained  in  sat.  solution  at  20° 
p.  429.  (Przibylla,  Z.  anorg.  1897,  16.  429.) 

Cupric  potassium  strontium  nitrite, 

CoSrK2(N02)8. 

Sol.  in  H2O  with  decomp.  10.82  pts.  are 
sol.  in  100  pts.  H20  at  20°,  or  9.77  per  cent 
salt  is  contained  in  sat.  solution  at  20°. 
(Pr;sibylla,  Z.  anorg.  1897, 15. 425.) 

Cupric  rubidium  nitrite,  RbsCu(N02)fi. 

Easily  sol.  in  H20.  Sol.  in  alcohol.  (Kur- 
tenacker,  Z.  anorg.  1913,  82.  206.) 

Cupric  nitrite  ammonia,  Cu(N02)2,  2NH8+ 
2H2O. 

Sol.  in  little  H20  with  absorption  of  much 
heat.  Decomp.  by  much  H2O.  (Peligot, 
C.  R.  53.  209.) 

3CuO,  N203,  2NH3+H20.  As  above. 
(Peligot.) 

Indium  hydrogen  nitrite,  Ir2He(NO2)12. 
See  Iridonitrous  acid. 

Iridium  nitrite  with  MNO2. 
See  Iridonitrite,  M. 

Iron  (ferrous)  lead  potassium  nitrite. 

FePbK2(N02)6. 

I*pb.;  insol.  in  cold  H20;  stable  at  ordinary 
temp.  (Przibylla,  Z.  anorg.  1897,  15.  439.) 

Iron  (ferrous)  lead  thallous  nitrite, 

FePbTl2(N02)6. 
Ppt.    (Przibylla,  Z.  anorg.  1898,  18.  463.) 
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Lead  nitrite,  basic,  4PbO,  N3O3-{-H20  = 
Pb(OH)NOa>  PbO. 

Sol.  in  143  pts.  H2O  at  23°,  and  33  pts.  at 
100°.  (Chevreul.) 

Sol  in  1250  pts.  cold  H2O,  and  34.5  pts.  at 
100°.  (Pehgot.) 

Sol.  in  cold  HNO*  or  HC2H3O2-f-Aq. 

Composition  is  3PbO,  N2O3  +  H2O.  (Meiss- 
ner,  J.  B.  1876.  194.) 

Composition  is  as  above,  (v.  Lorenz,  W.  A. 
B.  84,  2.  1133.) 

3PbO,  N2O3=Pb(N02)2,  2PbO.  Sol.  in 
H20.  (Bromeis,  A.  72.  38;  v.  Lorenz.) 

2PbO,  NaOa-fHaO.  SI.  sol.  in  H20. 
(Bromeis.) 

+3H2O.    (Meissner.) 

4PbO,  3N2Os+2H20.  Sol.inH2O.  (Meiss- 
ner, J.  B,  1876. 195.) 

Lead  nitrite,  Pb(NO2)2-f-H20. 

Easily  sol.  in  H20.  (Peligot,  A.  ch.  77. 
87.) 

Lead   nickel    potassium   nitrite,    Pb(NO2)2. 

KN02,  Ni(N02)2. 
Insol.  in  HSO.    (Baubigny,  A.  ch.  (6)  17. 

Ppt.    (Przibylla,  Z.  anorg.  1897,  15.  432.) 

Lead  nickel  thallous  nitrite,  NiPbTI2(N02)6. 
Ppt.    (Przibylla,  Z.  anorg.  1898,  18.  462.) 

Lead  potassium  nitrite,  4Pb(N02)2,  6K3STO2-f 
3H2O. 

Easily  sol.  in  H2O  and  in  absolute  alcohol. 
(Hampe,  A.  125.  334.) 

Pb(N02)2,  2KNO2+H20.  Easily  sol.  in 

H20.  Insol.  in  alcohol.  (L  

102.) 


(Lang,  J.  B.  1862. 


Lead  potassium  silver  nitrite,  KsAgPb(N02)6 

+2H20. 
Ppt.   (Jamieson,  Am.  Ch.  J.  1907, 38.  619.) 

Lead  nitrite  nitrate. 
See  Nitrate  nitrite,  lead. 

Lithium  nitrite,  LiN02-h^H2O. 

Deliquescent.  Easily  sol.  in  alcohol  and 
H20.  (Vogel,  Z.  anorg.  1903,  36.  403.) 

Sat.  solution  of  LiN02+MH2O  in  H20 
contains  ati 

65°    81.5°     91°     96°    92.5° 

63.8    68.7     72.4    91.8    94.3%  LiNO2. 
(Oswald,) 

+H20.  Very  sol.  in  H20,  readily  forming 
supersat.  solutions.  Very  sol.  in  abs.  alcohol. 
(Ball,  Chem.  Soc.  1913,  103.  2133.) 

100  pts.  H80  dissolve  at: 
0°       10°      20° 
125      156      189  pts.  LiN02+H20. 

30°      40°      50° 

242      316      459  pts,  LiNO2+H20. 


LiNO2,  H20+Aq  sat.  at  19°  contains  48  .9% 
LiN02  and  has  sp.  gr.  =  1  3186.  (Oswald,  A. 
ch.  1914,  (9)  1.  61.) 

100  g.  H20  dissolve  78.5  g.  LiNO2+10.5  g. 
AgN02atl4°.  (Oswald.) 

Lithium  mercuric  nitrite,  LiN02,  Hg(N02)2-f- 

H2O. 

(Rfty,  Chem.  Soc.  1907,  91.  2033.) 
4LiNO2,     Hg(N02)2-f-4H20.      Extremely 

deliquescent.    (Ray.) 

Magnesium  nitrite,  Mg(N02)2+2H2O. 
Deliquescent,  and  sol.  in  H20.     Solution 

decomp.  by  boiling.    Easily  sol.  in  absolute 

alcohol.    (Hampe,  A.  126.  334.) 
Insol.  in  absolute  alcohol.    (Fischer.) 
-f-3H20.    Sol.  in  H20  and  absolute  alcohol. 

Very  deliquescent.    (Vogel,  Z.  anorg.  1903, 

35.  397.) 

Magnesium  osmium  nitrite. 
See  Osmmitrite,  magnesium. 

Magnesium  potassium  nitrite. 

Deliquescent,  and  easily  sol.  in  H20.  Insol. 
in  alcohol.  (Lang.) 

Magnesium  silver  nitrite. 

Sol.  in  H20  with  decomp.  (Spiegel,  Ch.  Z. 
1895,  19.  1423.) 

Manganous  nitrite. 

Deliquescent,  and  sol.  in  H2O.  (Mitscher- 
lich  )  Not  obtained  in  a  solid  state,  as  the 
solution  decomp.  on  evaporation.  (Lang, 
Pogg.  118.  290.) 

Mercurous  nitrite,  Hg2(N02)2, 

Sol.  in  H20  with  partial  decomp.  to  Hg  and 
Hg(N02)2.  (Ray,  A.  1901,  316.  252.) 

Sol.  in  cold  cone.  HNOa,  Very  slowly  sol. 
in  cold  dil.  HN03.  (Ray,  Chem.  Soc.  1897, 
71.  339.) 

Decomp.  by  boiling  H20  and  by  cold  dil. 
H2SO4.  (Ray,  Z.  anorg.  1896,  12.  366.) 

+H2O.  Slowly  decomp.  by  H20.  (Ray, 
Chem.  Soc.  1897,  71.  340.) 

Mercuric  nitrite,  basic,  Hg(NO2)2,  2HgO+ 
H20. 

Ppt.    (Lang.) 

12HgO,  5N2O8-t-24H2O.  (Ray,  Chem.  Soc. 
1897,  71.  341.) 

Mercuric  nitrite,  Hg(N02)2. 

Deliquescent.  Partly  sol.  in  boiling  H2O, 
but  the  greater  part  is  decomp.  into  HgO+ 
HNO2.  (Ray,  Proc.  Chem.  Soc.  1904,  20.  57.) 

Mercuromercuric  nitrite,  basic* 
a.  9Hg2O,  4HgO,  5N"208-{-8H:20. 
" 


.       sj,  ,     282. 

(Ray,  Chem.  Soc.  1897,  71,  341.) 
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Mercuric     potassium     nitrite, 
2KN02. 

Easily  sol.  in  H20.  Insol.  in  alcohol. 
(Lang,  1860.) 

KHg(N02)3.  Obtained  from  KgHgfNOjOs, 
H2O+Aq  containing  a  small  excess  of  KN02. 
Decomp.  by  H20.  (Rosenheim,  Z.  anorg. 
1901,  28.  173.) 

K3Hg(NO2)a+H20.  Sol.  in  H2O.  For- 
mula of  Lang  is  incorrect.  (Rosenheim.  Z. 
anorg.  1901,  28. 172.) 

Mercuric  sodium  nitrite,  Na2Hg(N02)4. 

Very  hydroscopic.  Decomp.  by  hot  H2O. 
(Rosenheim,  Z.  anorg.  1901,  28. 173.) 

+2H20.  Deliquescent.  (RAy,  Chem.  Soc. 
1907,  91.  2032.) 

2Hg(N02)2,  3NaN02.  Decomp,  by  H20. 
(Ray,  Chem.  Soc.  1907,  91.  2032.) 

Mercuric  strontium  nitrite,  3Hg(N02)2, 

2Sr(NO2)2+5H20. 

Very  sol.  in  H20.  (R&y,  Chem.  Soc.  1910, 
97.  327.) 

Mercuric  nitrite  hydrazifle,  HgCN"02)2,  N2H4 
Ppt,    Decomp.  by  H20.    (Hofmann  and 
Marburg,  A.  1899,  305.  215.) 

Nickel  nitrite,  basic,  2NiO,  N203. 
Ppt.    (Hampe,  A.  125.  343.) 

Nickel  nitrite,  Ni(NO2)2. 

Sol.  in  H20  and  alcohol.  (Lang,  J.  B.  1862. 
100.) 

Nickel  potassium  nitrite,  Ni(N02)2,  4KN02. 
Moderately  sol.  in  H20.     (Fischer,  Pogg. 
74.  115.)    Extremely  sol.  in  H20.    (Hampe, 
A.  125.  346.)    Insol.  in  absolute  alcohol. 

Nickel  potassium  strontium  nitrite,  Ni(JSTO2)2, 

2KN02,  Sr(NO»)«. 
SI.  sol.  in  cold,  easily  sol.  in  hot  H2O. 

Nickel  nitrite  ammonia,  Ni(N02)2,  4JSTH$. 

Sol.  in  cold  H2O.  Decomp.  on  standing  or 
by  heating.  Insol.  in  alcohol.  Can  be  re- 
crystallized  by  dissolving  in  NB^OH+Aq, 
aija  adding  much  absolute  alcohol.  (Ero- 
matm, ' J.  pr.  97.  395.) 

Ni(N02)2,  5NH8.  Decomp.  in  the  air 
giving  Ni(NO2)2,  4NH3.  (Ephraim,  B.  1913, 
46.  3110.) 

Osmium  nitrite,  Os(NQz)z. 
Ppt.    (Wmtrebert,  C.  R.  1905, 140.  587.) 

Osmium  nitrite  with  MNO3. 
See  Osminitrite,  M. 

Osmyl  nitrite  with  MNO2. 
See  Osmylnitrite,  M. 


Osmyl  oxynitrite  with  MNO2. 
See  Osmyloxynitrite,  M. 

Osmyl  nitrite  ammonia,  Os02(N02)2,  4NH3. 
(Wintrebert,  A.  ch.  1903,  (7)  28.  56.) 

Palladious  nitrite  with  MNO2- 
See  Palladonitrite,  M. 

Platinous  hydrogen  nitrite,  H2Pt(N02)4. 
See  Platonitrous  acid. 

Platinous  nitrite  with  MN02. 
See  Platonitrite,  M. 

Potassium  nitrite,  KN02. 

Deliquescent.    Sol.  in  H20. 

Pure  -KNOg  is  not  deliquescent.  (Oswald, 
A.  ch.  1914,  (9)  1.  32.) 

Sol.  in  about  Vs  its  wt.  of  H20.  (Divers, 
Chem.  Soc.  1899,  75.  86.) 

100  pts.  H20  dissolve  at: 
0°         10°      20°       30°       40° 
281       291      302       313       325  pts.  KNO2, 

50°      60°       70°       80°       90° 
337.5    351      365      380      396  pts.  KNO2, 

100°      110°     120°     130° 

413       432      451       473  pts.  KN02. 

Bpt.  of  sat.  KNOo+Aq  is  132°  at  758.5  mm. 
pressure. 

(Oswald,  A.  ch.  1914,  (9)  1.  58.) 

Sp.  gr.  of  KNO2-{-Aq  at  17.5°  containing: 

10     *  20        30         40%KNXD2, 
1.049    1.126    1.208    1.295 

50         60         70    ,    74,5%  KN02. 
1.377    1.491    1599      1.646 
(Oswald.) 


100  g.  H20  at  13.5°  dissolve  18  g  :.  K^0j+ 
2.36  g  AgN02;  at  25°,  23.1  g.  KNO2+5.3  g. 
AgN02  with  excess  of  AgN02.  T^_ 

100  g.  H20  at  13.5°  dissolve  276  g.  KW>2+ 
26.3  g.  AgN02;  at  25°,  279  g.  KN02-j-39.3  g. 
AgN02  with  excess  of  JO"O2.  (Oswald.) 

See  also  under  AgN02. 

Very  sol.  in  Liquid  NHS.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.)  .  . 

Deliquesces  in  90%  alcohol;  msol.  m  cold 
94%  alcohol.  More  sol.  in  H20  than  KNOj, 
but  less  sol.  in  alcohol  (Fischer.). 

Ppt.  from  its  cone.  aq.  solution  by  tne 
addition  of  methyl  alcohol.  Addition  of 
ethyl  alcohol  to  a  cone.  aq.  solution  of  ESO* 
causes  separation  into  two  fcyera,  of  whidi 
the  lower  aq.  solution  contains  71.9^b  -^NOa 
while  the  upper  ajcoholip  layer  contains  6.9% 
KN02.  (Do^ath,Ch.Z.1911,35.773.) 

Very  si.  sol.  in  acetone.  (Krug  and  M  El- 
roy,  J.Anal.Ch.6.,184.) 
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Insol.  in  acetone.  'Eidmann,  C.  C.  1899, 
II.  1014;  Xaumann,  B.  1904,  37%4329.) 

Insol  in  methyl  acetate.  'Xaumann,  B. 
1000,  42.  3790);  ethyl  acetate.  (Xaumann, 
B.  lt)04,  37.  3602.) 

Potassium  rhodium  nitrite,  GKX02} 

Rha  X02)6. 
Stf  Rhodonitrite,  potassium. 

Potassium  ruthenium  nitrite. 
See  Ruthenonitrite,  potassium. 

Potassium   silver  nitrite,  KNO2,   AgX02+ 


Completely  sol.  in  a  little  H20,  but  decomp. 
by  more  H2'O.  Sol.  in  KXOa-fAq  without 
decomp.  Insol.  in  alcohol.  (Lang.) 

Potassium  strontium  nitrite,  2KNO2, 

Sr(X02)2. 

Sol.  in  H2O;  insol.  in  alcohol.  (Lang,  Pogg 
118.  293.) 

Potassium  zinc  nitrite,  2KN09,  Zn(N02)2+ 
H20. 

Deliquescent.  Easily  sol.  in  H20.  (Lang,. 
J.  B.  1862.  101.) 

K8Zn(X02)5+3H20.  Very  hydroscopic. 
Decomp.  by  H20.  (Rosenheim,  Z.  anorg. 
1901,28.174.) 

Rhodium  nitrite  with  MWO2. 
See  Rhodonitrite,  M. 

Rubidium  nitrite,  RbXO2. 

Deliquescent;  very  sol.  in  H2O;  si.  sol.  in 
hot  alcohol,  almost  insol.  in  acetone.  (Ball, 
Chem.  Soc.  1913, 103.  2131.) 

Ruthenium  nitrite  with  MNO2. 
See  Ruthenonitrite,  M. 

Silver  nitrite,  AgN02. 

Sol.  in  120  pts.  cold  H20  (Mitscherlich),  in 
300  pts.  (Fischer),  and  more  abundantly  in 
hot  H20. 

1  1.  H20  dissolves  3.1823  g.  or  0.02067  g. 
mols.  at  18°.     (Naumann  and  Rucker,  B. 
1905,  38.  2294.) 
1  litre  H20  dissolves  at — 
0° 
8° 
14° 

16°  0.0203 

18°  0.0216 

25°  0.0260 

33°  0.0370 

(Pick  and  Abegg,  Z.  anorg.  1906,  61.  3.) 


0.0113  mol.  AgNO2 

0.0159 

0.0189 


1  1.  HaO  dissolves  3.609 
(Oswald,  A.  ch.  1914,  (9)  1. 


>i  at  21°. 


Solubility  in  H20  at  t°. 


t° 


1 

15 
25 
35 
51 
60 


%  AgNCh 


0.15S9 
0  2752 
0  4125 
0.6016 
1.0240 
1.3625 


(Creighton  and  Ward,  J.  Am.  Chem.  Soc. 
1915>  37.  2335.) 

Solubility  in  AgN03-f-Aq  at  18°. 


Mols  AgNOa  per  I 
of  the  solution 


0. 

0  0026 

0  0052 

0.0103 

0  0207 

0.0413 

0.0827 


Mols  AgNO 2  dissolved 
perl 


0  0207 
0.0198 
0.0190 
0.0169 
0.0144 
0.0117 
0.0096 


(Abegg  and  Pick,  B.  1905,  38.  2573.) 

1  L  0.2-N  NaNOe+Aq  dissolves  4.956  g. 
AgN02  at  25°.  (Ley  and  Schaefer,  B.  1906, 
39. 1263.) 

1  L  sat.  KN02+Aq  dissolves  26%  AgNO, 
at  13.5°.  (Oswald,  A.  ch.  1914,  (9)  1.  33.) 

Solubility  in  salts+Aq  at  25°^ 


Salt 


AgN08 


KX02 


Cone  of  the  salt 
mols  per  1. 


0.00258 
0  00588 
0.01177 
0  02355 
0.04710 


0.00258 
0.00588 
0.01177 
0.02355 
0.04710 


G.AgNOamlOOg. 
of  solution 


0  4135 


0.3991 
0.3735 
0.3432 
0  2943 
0  2498 


0.3974 
0.3820 
0.3560 
0.3119 
0  2765 


(Creighton  and  Ward,  J.  Am.  Chem.  Soc. 
1915,  37.  2336.) 

See  also  under  KN02. 

AgN02+NaN02. 

1 1.  0.02  N-NaN02-f-Aq  dissolves  3.185  g. 
AgN02  at  25°,  0.2-N  NaM)2, 3.016  g.  AgNO2. 
(Ley  and  Schaefer,  B.  1906,  39. 1263.) 

100  g.  H20  sat.  with.  AgN02  and  Sr(NO«), 
contain  10.9  g.  AgNO2  and  78.3  g.  Sr(NO*)i 
at  14°.  (Oswald.) 
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Very  sol.  in  liquid  NH3.    (Franklin,  Am. 

/^li      T     1  QOC    OA    QOQ  ^ 

Solubility  in  XaN03-f-Aq  at  t°—  Continued. 

On.  J.  loyo,  <&().  o4\).) 
Insol.  in  alcohol. 

t° 

100  pts   H2O  dissolve 

Sol.  in  acetone.    (Eidmann,  C.  C.  1899, 
II  1014;  Naumann,  B,  1904,  37.  4328.) 

NaNOs 

NaNO> 

100  pts.  acetonitrile  dissolve  23  pts.  at  ord. 
temp.;  40  pts.  at  81.6°.    (Scholl  and  Steinkopf, 

21 

84.75 
81  1 

0 

9.6 

B.  1906,  39.  4393.) 

TQ  7 

23.5 

81.  sol.  in  methyl  acetate.    (Bezold,  Dis- 

1 &      * 

73  8 

50  S 

sert.  1906.) 
Insol.  in  ethyl  acetate.    (Earners,  Dissert 

73!  1 

(\d.  9 

54  5* 
56.7 

1906;  Naumann,  B.  1910,  43.  314.) 

\>-t.fi 

46,8 

62*8 

21  6 

74  7 

Silver  sodium  nitrite,  AgNO2,  NaNO2. 

0 

S9.3 

Completely  sol  in  a  little  H20,  but  decomp. 
by  more  H20.    (Fischer.) 

52 

108  S 

0 

+J4BW).     (Oswald,  A.   ch.  1914,   (9)  1. 

107  9 

6.7 

75.) 

104.3 

20  6 

101.8 

34  5 

Silver  nitrite  ammonia,  AgN02,  NHS. 

99  5 

QQ     f\ 

43  2 

A9  fi* 

SI.  sol.  in  H20;  less  sol.  in  alcohol;  nearly 

y<5  .  u 
Q7  8 

\JiU  .  \J 

82  0 

insol.  in  ether.    (Reychler,  B.  16.  2425.) 
AgN02,  2NH3.    (Reychler.) 
AgN02,3NH8.   Deliquescent.  Sol.inH20. 

v  1  •  O 

65.2 

44.2 
27  2 

88*0 
92  9 
101  4 

(Reychler.) 

14*.  7 

109 

0 

118 

Sodium  nitrite,  NaN02. 

Not  deliquescent.   Very  sol.  in  H20. 
More  sol.  in  H20  than  NaNOs,  but  less  in 

65 

120.7 
111.5 

0 

34.8 

alcohol. 

108.5 

62.8 

6  pts.  H20  dissolve  5  pts.  NaN02  at  15°. 

107.8 

90.6* 

(Divers,  Chem.  Soc.  1899,  75.  86.) 
100  g.  H2O  dissolve  83.25  g.  NaNO2  at  15°. 
(Niementowski  and  Roszkowski,  J,  phys.  Ch. 

78.3 
49.5 
28.4 

96 
104.1 
113.4 

1897,  22.  146.) 

14.7 
0 

121.4 
131 

100  pts.  H20  dissolve  at: 

01 

i  0*7  i 

0°       10°       20°       30°        40° 
73       78        84        91.5     98.5  pts.  NaN02, 

81 

137.1 
125.7 
122.7 

38.8 
69.8 

122.6 

101.0* 

50°    60°       70°       80° 

79.1 

111  5 

107     116      125.5     136  pts.  NaN02, 

50.0 

121.0 

27.2 

131,7 

90°      100°     110°     120° 

0 

150 

147    160.5     178      198.5  pts.  NaN02. 

92 

149.7 

0 

B-pt.  of  sat.  NaN02-j-Aq=128°  at  761.5 
mm.  pressure.    Sat.  solution  at  20°  has  a  sp. 
gr.  =  1.3585.     (Oswald,   A.   ch.  1914,  (9)    1. 

CQ  \ 

141.2 
134.6 
.132.3 
60.2 

23  6 
57.6 
107.8* 
130  6 

oy.; 

30.3 

145  0 

Solubility  in  NaNOs+Aq  at  t°. 

0 

163.5 

100  pts.  HaO  dissolve 

103 

166 

0 

NaNO*                   NaNO* 

153.3 

33.2 

148.8 

58.8 

0                    73                      0 

142.4 

116.0* 

68.5                 19 

, 

100.0 

126,8 

67.1                 36.3 

60.1 

142.9 

64.9                 41.7* 

vt\    ft                                ACt    O 

0 

181  2 

50.3                    4o.o 
30.2                 55.4 

*Both  salts  in  solid  phase. 

0             ,742 

(Oswald,  A.  ch.  1914,  (9)  1.  71.) 
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Solubility  in  H2O  is  decreased  by  presence 
of  Na2SO4.  100  pts.  H2O  dissolve  11.8  pts. 
Na2S04+53.9  pts.  NaNOa.  (Oswald.) 

Very  sol.  in  liquid  NH8.  (Franklin,  Am 
Ch,  J."  189S,  20.  820.) 

Neither  dissolved  nor  attacked  by  liquid 
XOS.  (Frunkland,  Chem.  Soc.  1901,  79. 
1361.) 

Sol.  in  warm  90%  alcohol.  (Hampe,  A. 
125.  336.) 

100  pts.  absolute  methyl  alcohol  dissolve 
4.43  pts.  at  19.5°;  100  pts.  absolute  ethyl 
alcohol  dissolve  0.31  pt.  at  19.5°.  (de  Bruyn, 
Z.phys.  Ch  10.783.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Strontium  nitrite,  Sr(NO2)2. 

Very  sol.  in  H20,  and  very  si.  sol.  in  boiling 
alcohol.  (Lang,  Pogg.  118.  287.) 

Easily  sol.  in  90%  alcohol.  (Hampe,  A. 
125.  340.) 

-f-H2O.  Hydroscopic.  100  com.  of  the 
sat.  solution  contain  62.83  g.  Sr(N02)2-f-H2O 
at  19.5°.  (Vogel,  2.  anorg.  1903,  35.  393.) 

100  pts.  HaO  dissolve  at: 
0°       10°      20°      30° 
5S.9     67.6     75.5      84  pts.  Sr(NO2)2-f  H2O, 

40°      50        60°      70° 

94       105      116    130  pts.  Sr(NOi)i+EiO, 

80°      90°      100° 

145       162       182  pts.  Sr(N02)2+E20. 

Bpt.  of  sat.  solution  is^  112.5°  at  763  mm. 
pressure.  The  sat.  solution  at  19°  contains 
39.3%  Sr<N02)2  and  has  sp.  gr.  at  19°/0°  = 
1.4461.  (Oswald,  A.  ch.  1914,  (9)  1.  64.) 

Solubility  in  alcohol.  100  ccm.  of  the  solu- 
tion in  90%  alcohol  contain  0.42  g.  Sr(N02)2 
+H20  at  20°.  100  ccm.  of  the  solution  in 
absolute  alcohol  contain  0.04  g.  Sr(NO2)2-|- 
HS0  at  20°.  (Vogel,  Z.  anorg.  1903,  35.  393.) 

Tfcalkms  nitrite,  T1N02. 

Sol.  in  H20.  Pt>t.  from  solution  in  H20 
by  absolute  alcohol.  (Vpgel,  Z.  anorg.  1903, 
36.  404.) 

Very  sol.  in  H2O;  insol.  in  alcohol.  (Ball, 
Chem.  Soc.  1913,  103*  2131.) 

Zinc  nitrite,  basic,  2ZnO,  N203. 
(Hampe,  A.  125.  334.) 

Zinc  nitrite,  Zn(NO*)2+3H20. 

Deliquescent.  Sol.  in  H2O  and  alcohol. 
(Lang,  J.  B.  1862.  99.) 


Nitrous  oxide,  j 
See  Nitrogen  monoxide. 


Nitroxyl  bromide,  N02Br. 

Dccomp  spontaneously  or  with  H2O. 
(Hasenbach,  J.  pr.  (2)  4.  1.) 

Does  not  axist.    (Frohlich,  A.  224.  270.) 

Nitroxyl  chloride,  NO2C1. 

Decomp.  by  H20  without  evolution  of  gas. 

Probably  does  not  exist.  (Geuther,  A.  245 . 
98.) 

Nitroxyl  fluoride,  NO2F. 

Absorbed  by  H20  with  formation  of  HNO8 
and  IIF.  Decomp.  by  H2O,  alcohol,  and 
ether.  CMoissan  and  Lebeau,  C.  R.  1905, 
140.  1624.) 

Nitroxypyrosulphuric  acid, 

(HO)S205(NO8),  H20. 
Very  deliquescent.    Sol.  in  H2O  with  de- 
comp.    (Weber,  Pogg.  142.  602.) 

Nitryl  chloride,  NO2C1. 
See  Nitroxyl  chloride. 

Octamine  cobaltic  compounds. 

The  formulae  of  the  following  octamine 
cobaltic  compounds  should  be  reduced  one- 
half,  and  they  should  be  classed  with  the 
tetramine  cobaltic  compounds.  (JSrgensen, 
Z.  anorg.  2.  279.) 

Octamine  cobaltic  carbonate, 
Co2(NH8)8(C08)6+3H20. 

Easily  sol  in  H2O.  (Vortmann  and  Bias- 
berg,  B.  22.  2654.) 

See  Carbonatotetramine  carbonate. 

Co2(NH3)s03(C08)4+3H20.  Rather  diffi- 
cultly sol.  in  H2O. 


-chloride  (?),  Co2(NH8)8  (OH)2C14+ 


2H20. 

Co2(NH3)8(OH)2Cl4,  2HgCl2. 
Co2(NH3)8(OH)2Cl4,  PtCl4+H20. 
mann  and  Blasberg,  B.  22.  2654.) 


(Vort- 


--  mercuric  chloride,  Co2(NH3)sCl6, 

3HgCl2+H20. 

Co2(NH8)8Cl6,  HgCl2.     Difficultly  sol.  in 
cold  H20,  decomp.  on  warming.    (Vortmann.) 

chlorosulphite,  Co2(NH8)8(SOs)2Cl2 


Sol.  in  H20.    (Vortmann  and  Magdeburg, 
B.  22.  2635.) 


•  duomate, 


Co2(NH3)3(Cr04)8(H20)2+2H20. 

SoL  in  H20  or  acetic  acid. 

+8H20.    Sol.  in  warm  H20  or  acetic  acid. 

Co2(NH8)8(Cr04)2Cr207(H20)2+H20.  Eas- 
ily sol.  in  H20,  from  which  it  is  precipitated 
by  dil.  HN08+Aq  (Vortmann;  B.  16.  5895.) 
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Octamine  cobaltic  nitrate,  Co2(NH3)8CN03)6 
+2H2O. 

Sol.  in  H20;  precipitated  by  cone. 
Aq.    (Vortmann.) 


-  nitratocarbonate, 


Co2(NH,)8(N03)2(C03)2+H20. 
Less  sol.  than  other  octamine  carbonates. 
(Vortmann  and  Blasberg,  B.  22.  2650.) 
See  Carbonatotetramine  cobaltic  nitrate, 


purpureochloride, 
(NH,)aCWHiO)2. 


Easily  sol.  in  H20;  partly  precipitated  from 
aqueous  solution  by  cone.  HCl+Aq.  (Vort- 
mann, B.  10.  1451.) 

=Chlorotetramine  cobaltic  chloride, 
ClCo(NH8)4(OH2)Cl2,  wich  see.  fJorgen- 
sen,  J.  pr.  (2)  42.  211.) 


--  purpureomercuric  chloride, 
Co2(NH3)8Cl6(H20)2,  6HgCl2 

SI.  sol.  in  cold,  easily  in  hot  H2O.    (Vort- 
mann.) 

=Chlorotetramine  cobaltic  mercuric  chlo- 
ride.   (Jdrgensen,  J.  pr.  (2)  42.  211.) 

--  purpureomercuric  hydroxychloride, 

Co2N8H16(UgCl)4(HgOH)4Cl6. 
Ppt.     (Vortmann  and  Morgulis,   B.   22. 

2647.) 

CoiNgHie(HgOH)«Cl«.    (V.andM.) 
Co2N8H16(HgOH)8Cl4(OH)2.  (V.  and  M.) 


ercuriodide,  basic, 


(Vortmann  and  Borsbach,  B.  23.  2805.) 


purpureochloroplatinate. 


Very  si.  sol  in  H20.    C  Vortmann.) 
=Chlorotetramine  cobaltic  chloroplatinate, 

ClCo(NH3)4(OH2)PtClfl+2H20.    (JSrgensen, 

J.  pr.  (2)  42.  215.) 


roseochloride, 

+2H2O,  or  4H20. 
Sol.  in  H20.    (Vortmann,  B.  16.  1891.) 
See  Roseotetramine  cobaltic  chloride. 


--  roseomercuric  chloride, 

Co2(NH3)8Clfl(H20)2,  6HgCl2+3H20. 

Ppt.    (Vortmann.) 

-i  --  roseomercuric  hydroxychloride, 

CoiN8H3,(HgCl).(HgOBD,Cla. 
(Vortmann  and  Morgulis,  B.  22.  2647.) 
CozNgH^HgOEOsCla.    (V.  and  M.) 
Co2N8H16(HgOH)sCl4(OH)2.    (V.  and  M.) 


•  roseomercuric  iodide, 


.    Sol.  in  HC1  or  HN03.    (Vortmann 
and  Borsbach,  B.  23.  2806.) 


CoaNsHao(Hgl)  J0     Ppt.    (V.  and  B.) 
Co8N6Hao(HgI;j4(OH)a.  Ppt.    (V.andB.) 

Octamine  cobaltic  sulphate, 

Co2(NH3)8(OH)2(SO4)2+3H20.  (?). 

Insol.  m  H2O  or  dil.  H2S04+Aq.  Sol.  in 
moderately  cone.  HCl-fAq,  (Vortmann  and 
Blasberg,  B.  22.  2653.) 

Co2(NH3)8(S04)3+6H2O.  Sol.  in  H2O. 
(Vortmann.) 

-HH20.    Easily  sol.  in  H2O. 

See  Roseotetramine  cobaltic  sulphate. 


•  sulphatocarbonate. 


Co2(NH3)8SO4(C03)2-f3H20. 
Sol.  in  H20.    (Vortmann,  B.  10.  1458.) 
See  Carbonatotetramine  cobaltic  sulphate. 
Co2(NH3)8(S04)2COa-t-4H2O.   Sol.  in  H2<X 
(Vortmann  and  Blasberg,  B.  22.  2650.) 


•  ammonium  sulphite, 


Co2(NH3)8(S03NH4)6-{-10H20 
See  Octamine  cobaltisulphite,  ammonium. 

Octamine  cobaltisulphurous  acid. 

Ammonium  octamine  cobaltisulphite, 
Co2(NH3)8(S03NH4)6+10H2O. 

Sol.  in  H20.    (Vnrt.-mfl.-n-n  and  Magdeburg, 
B.  22.  2632  ) 

Co2(NH3)8(S03)2(S03NH4)2+4H20. 


A  m  1170111^^1  oanum     ' '  '         * 

Co2(NH8)8(S03)6Ba2(NH4)2+7H20. 
Ppt.    (V.andM.) 


Barium  , 

7H20. 
Ppt.    (V.andM.) 


Cobaltic 

Co2(NH3)8(S03)6Co2+36HA  and 
24H20. 


Luteocobaltic , 

Co2(NHs)8(S03)6(NH8)12Co2H-8H20. 
Ppt.    (V.andM.) 

Octamine  iridium  chloride, 

Ir2(NH3)8Cl6. 

Very  sol.  in  H20.    (Pahnaer,  B.  22. 16.) 

Octamine  indium,  chlorosulphate, 
^(NHjJsCl^O*-^^^. 
(Palmaer.) 

Osmiamic  acid,  H3N2Os206,  or 

H2N2Os206(?). 

Known  only  in  aqueous  solution,  which  is 
unstable. 
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Ammonium  osmiamate. 

Easily  aol.  in  IL/J  01  ulcohoL    (Fntzschc 
and  Struve,  J.  pr.  41.  1)7  j 


Barium  osmiamate, 
Moderately  sol.  m  H2O. 


Lead  osmiamate. 
Ppt.   Sol.  in  acids  without  deeomp. 

Lead  osmiamate  chloride. 
Ppt. 

Mercurous  osmiamate. 
Ppt. 

Mercuric  osmiamate. 
Ppt. 

Potassium     osmiamate, 

KoN2Os206. 
81.  sol.  in  cold,  much  more  easily  in  hot 
H20.    SI.  sol.  m  alcohol.    Insol.  in  ether. 

Silver  osmiamate,  AgaNsOssOc. 

Extremely  si.  sol.  in  H20  or  cold  HN08H- 
Aq.  Sol.  in  NH4OH-f  Aq. 

Sodium  osmiamate. 
Easily  sol.  in  H20  or  alcohol. 

Zinc  osmiamate,  ZnN*2Os2Os. 

Decomp.  by  H20.  Nearly  insol.  in  NH4OE 
•fAq. 

Osmic  acid,  H20s04. 

Stable  in  H20  containing  alcohol.  Sol.  in 
HNOs  or  HCl-fAq.  Not  attacked  by  H2SO4 
-{-Aq.  (Moraht  and  Wischin,  Z.  anorg.  3. 
153.) 

100  g.  EaO  dissolve  5-88  g.  HjOsO4  at  15°. 
(Squire  and  Cains,  Phaam.  J.  1905,  74.  720.) 

Attacked  by  liquid  NH».  (Gore,  Am.  Ch. 
J.  1898,  20.  828.) 

Barium  osmate,  BaOsCU+HA 
Insol.  in  H2O.    (Glaus,  Pogg.  66.  205.) 

Calcium  osmate,  CaOsO4     » 
Insol.  in  HtO.    (Fremy,  J.  pr.  33.  411.) 

Lead  osmate. 
Insol.  in  H*O.    (FremyO 

Potassium  osmate,  KiOs04-f  2H20. 

SL  sol.  in  cold,  much  more  sol.  in  hot  H2O, 
but  is  decomp.  thereby.  SI.  sol.  in  KN02-h 
Aq.  Insol.  in  dil.  or  cone,  alcohol  and  ether, 
Fremy,  A.  ch.  (3)  12.  516.) 

Insol.  in  cone,  saline  solutions.  (Gibbs. 
Am.  J.  Sci.  (2)  31.  70.) 


Sodium  osmate,  Na2Os04. 

Sol  in  H20,  insol  in  alcohol  and  ether. 
( Fremy,  /.  c.) 

Perosmic  acid. 
See  Perosmic  acid. 

Osminitrous  acid. 

Ammonium   osminitrite,    (NH4)20s(N02)54- 

2H20. 

Sol.  in  H20.  Decomp  when  solution  is 
warmed.  (Wintrebert,  C.  R.  1905,  UO.  586.) 

Barium  osminitrite,  BaOs(N02)5. 
-j-H2O;  +4H20.    CWintrebert ) 

Calcium  osminitrite,  CaOs(N02)fi+4H20. 
(Wintrebert.) 

Magnesium  osminitrite,  MgOs(NO2)6-f- 

4H20. 
(Wintrebert.) 

Potassium  osminitrite,  K2Os(N02)5. 

Very  hygroscopic.  Very  sol.  in  H2O. 
Decomp.  by  HC1,  HBr  and  HI.  (Wintrebert, 
A.  ch.  1903,  (7)  28.  135.) 

Silver  osminitrite,  Ag2Os(N02)6+2H20. 

SI.  sol.  in  H2O  with  partial  decomp.  (Win- 
trebert, C.  R.  1905,  UO.  586.) 

Sodium  osminitrite,  Na2Os(N02)5+2H20. 
Sol.  inH2O.    (Wintrebert.) 

Strontium  osminitrite,  SrOs(N02)84-2H20. 

(Wintrebert.) 

Zinc  osminitrite,  ZnOs(N02)6+MH2O. 

(Wmtrebert.) 

Osmylozynitrous  acid. 


iuxn   osmyloxynitrite. 
(NH4)2OsO,(N02)2. 

Decomp.  by  boiling  cone.  HC1  and  by  KOH 
+Aq.  (Wintrebert,  A.  ch.  1903,  (7)  28. 107.) 

Barium    osmyloxynitrite,    BaOsO«(N02)2+ 
4H20.    (Wintrebert.) 

Potassium  osmyloxynitrite,  K2Os08(N02)2+ 
3H20. 

SI.  sol.  in  cold  H20.  Aqueous  solution  de- 
comp. slowly.  Sol.  with  decomp.  in  dil.  KOH 
+Aq.  (Wintrebert.) 

Silver  osmyloxynitrite,  Ag2OsO«(NO2)2+H8O. 

(Wintrebert.) 
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Strontium  osmyloxynitrite,  SrOs03(N02)«>4- 
3H20.    (Wmtrebert.) 

Osmylnitrous  acid. 

Potassium  osmylnitrite,  K2OsO2(N02)4. 

Decomp.  by  H20  and  by  excess  of  KOH-f 
Aq.  (Weinland,  A.  ch.  19C3,  (7)  28.  54.)  ' 

Osmisulphurous  acid. 

Potassium  osmisulphite,   [Os(H20)(S03)5]K6 
-f-4H20. 

Ppt.    (Rosenheim,  Z.  anorg.  1899,  21.  144.) 

Potassium  hydrogen  osmisulphite, 

[Os2(H20)(S08)n]KnH3-f5H20. 
Sol.  in  H20  without  decomp.   (Rosenheim.) 
[Os(S08)6]K6H2-j-  2H20.    Sol.  in  H2O  with- 

out decomp.    (Rosenheim.) 

Sodium  osmisulphite,  [Os(S08)6]Na8+8H20. 

Only  si  sol.  in  H20. 

[Os(H20)(S03)6]Na*+4H2O.   Ppt. 

[OsO(SO8)4]Na5+3H20.  Ppt.  (Rosen- 
hemi.) 

Osmium,  Os. 

When  finely  divided  and  not  ignited  to  a 
very  high  temperature,  Os  is  sol.  in  HNOS+ 
Aq  or  aqua  regia.  When  ignited  it  is  not  at- 
tacked by  any  acid. 

Insol  in  liquid  NHs.  (Gore.  Am.  ch.  J. 
1898,  20..  828) 


Osmium 


wi'jlt'n  comps. 


k  Oxyosmiumamine  comps.,  OsO(NH3)2X. 
Ozyosmium^amine  comps.,  Os02(NHj)4X2. 

Osmium  bromide  with  MBr. 
See  Bromosmate,  M. 

Osmium  ^chloride,  OsCl2. 

Deliquescent.  Sol.  in  little,  but  decomp.  by 
more  H2O,  with  pptn.  of  Os/  Sol.  in  cone, 
alkali  chlorides +Aq  with  combination  and 
partial  decomp.  (Berzelius.) 

Sol.  in  alcohol  and  ether. 

Insol.  in  H20.  Insol.  in  HC1  and  H2S04. 
SI.  sol.  in  ENQs  and  aqua  regia.  Slowly  sol. 
in  strong  alkali.  Insol.  in  liquid  C12.  Insol. 
in  alcohol  and  formaldehyde.  (Ruff,  Z.  anorg. 
19JO,  65.  455.) 

Osmium  trichloride,  OsCl3. 

Hydroscopic.  SoL  in  cone.  H2S04,  HC1  and 
cone.  HNO*.  Sol.  in  alkaji  and  in  NH^OH. 
Insol.  in  liquid  C12.  Easily  sol.  in  alcohol. 
SI.  sol.  in  ether.  (Ruff,  Z.  anorg,  1910,  66. 
453.) 

+3H20.  Sol.  in  H20.  (Moraht  and  Wis- 
chin,  Z.  anorg.  3.  153.) 


Osmium  te/rachloride,  OsCl4 

Sol  in  a  little  H2O,  but  decomp.  by  further 
addition  of  that  solvent  Sol.  in  cone  HCl-f- 
Aq. 

Osmium  bichloride  with  MCI. 
See  Chlorosmite,  M. 

Osmium  ^rachloride  with  MCI. 
See  Chlorosmate,  M. 

Osmium  sodium  chloride,  Na2OsCl6+2H2O. 
Very  sol.  in  H2O  and  in  alcohol.    (Rosen- 
heim, Z.  anorg.  1899,  21.  133.) 


Osmium 
Sol.  in  H20.    CRuff,  B.  1913,  46.  948.) 

Osmium  ta.eafluoride,  OsF6 

Decomp.  by  H20  and  cone  H2SO4  Sol.  in 
NaOH+Aq.  (Ruff,  B.  1913,  46.  945.) 

Osmium  octofiuoride,  OsFg. 

Sol.  m  H20,  but  is  somewhat  hydrolyzed. 
Sol  in  cone.  H2S04  with  decomp.  Sol.  in 
NaOH+Aq.  (Ruff,  B.  1913,  46.  944.) 

Osmium  wonohydroxide,  OsO,  zH20. 

Insol.  in  H2O.  SI.  sol  ni  KOH+Aq 
Slowly  but  completely  sol.  in  acids.  (Ber- 
selius  ) 

Osmium  ^hydroxide,  Os02,  H20. 

Sol.  in  HCl-fAq  while  still  moist.  Insol. 
in  H2S04  or  HN03+A(i. 

-f  2H2O.  Sol.  in  HQ.  HN08,  or  H2SO4-h 
Aq  while  still  moist.  (Glaus  ana  Jacoby.) 


ide,  Os-2O6H6. 
Sol.  in  acids,  and  partly  sol.  in  KOH-j-Aq. 
(Glaus  and  Jacoby.) 

Osmium  iodide,  Osl*. 

Extremely  deliquescent.  Sol.  in  H20  of 
alcohol,  but  solution  is  unstable.  (Moraht 
and  Wischui,  Z*.  anorg.  3.  153.) 

Osmium  potassium  nitrosochloride, 

K2Os(NO)Cl6. 

Stable  in  aqueous  solution.  Only  si.  at- 
tacked by  hot  HN08.  (Wintrebert,  A.  ch. 
1903,  (7)  28.  132.) 

Osmium  monoxide,  OsO. 
Insol.  in  HaO  or  acids.    (Glaus  and  Jacoby.) 

Osmium  dioxide,  Os02. 
Insol.  in  H20  or  acids. 

Osmium  sesgwioxide,  Os2O8. 
Insol.  in  acids.    (Glaus.and  Jacoby.) 
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Osmium  tn oxide,  "  Osmic  acid,"  OsO3. 
See  Osmic  acid. 

Osmium  Mroxide,  "  Perosmic  acid,"  OsO4. 

Slowly  but  abundantly  sol  in  H2O.  Sol  in 
alcohol  and  ether  with  gradual  decomposition. 
Sol  m  XHjOH+Aq,  the  solution  undergoing; 
decomposition  on  heating. 

Osmium  oxide  ammonia,  OsOis,  2NHs-f  H30. 
Sec  Oxyosmiumamine  hydroxide. 

Osmium  oxysulphide,  OsaS7O5-f-2H2O. 

Unstable. 

OsSOj+USHsO.  Insol  in  H2O.  (v. 
Meyer,  J.  pr.  (2)  16*  77.) 

Os.'O2S2-f  H20.  Decomp.  and  dissolved  by 
HNOs,  HC1,  or  HsSOj+Aq.  (Moraht  and 
Wischm,  Z.  anorg.  3.  153.) 

Osmium  sulphide,  Os2S3  (?), 

CBerzehus ) 

Mm.  Laurite  Insol  in  all  acids,  even  in 
aqua  regia. 

Osmium  bisulphide,  OsS2. 

SL  sol.  in  H20;  not  more  sol.  in  alkali 
hydrates  or  carbonates -f  Aq.  Insol  in  al- 
kalies after  drying.  (Fremy,  A.  ch.  (3)  12. 
521,) 

Osmium  teirasulphide,  OsS4-MK3O. 

Insol.  in  alkali  sulphides,  carbonates,  or 
hydroxides  -f  Aq.  Sol.  in  cold  dil.  HN03-|- 
Aq.  (Claus ) 

Osmocyanliydric  acid,  H40s(CN)6. 

Easily  sol.  m  H^O  and  alcohol.  Insol.  in 
ether,  (Maxims,  A.  117.  361.) 

Barium  osmocyanide,  Ba2Os(CN)6+6H20. 
Easily  sol.  in  H20  and  dil.  alcohol.    (M.) 

Barium  potassium  osmocyanide, 

BaK2Os(CN)6-f3H2O. 
Efflorescent,    SI.  sol.  in  cold,  easily  in  hot 
H20. 

Ferric  osmocyanide,  Fe4[Os(CN)6]j+zH20. 
Insol.  in  H20. 

Potassium  osmocyanide,  K4Os(CN)B-f3HiO. 
Moderately  sol.  in  boiling,  less  in  cold  H20. 
Insol.  in  alcohol  and  ether. 

Osmosyl  ammonium  comps. 
See  Oxyosmium  amine  comps. 

Osmyl  pottasium  bromide,  KaOsOaBr4+ 

2H20. 

Same  properties  as  the  chloride.  (Wintre- 
bert,  A.  ch.  1903,  (7)  28.  94.) 


Osmyl  potassium  chloride,  K2Os02Cl4. 

\'en'  sol.  in  H2O.  Solution  is  stable  only 
in  the*  presence  of  a  small  amt  of  HC1.  De- 
conip.  by  hot  cone  HCL 

4-2HoO.  As  the  anhydrous  salt.  (Wintre- 
bert,  A.  ch.  1903,  (7)  28.  86.) 

Osmyl  ditetramine  coinps. 
See  Oxyosmium  famine  comps. 

Oxamidosulphonic  acid. 
See  Hydroxylamine  7wonosulphonic  acid, 

Ozimidosulphonic  acid. 
See  Hydroxylamine  cfosulphonic  acid. 

Oxyamidosulphonic  acid. 
See  Hydroxylamine  sulphonic  acid. 

Oxyammonium  salts. 
See  Hydroxylamine  salts. 

Oxycobaltamines,  acid  comps. 

(Maquenne,  C.  R  96.  344.) 
Are  anhydrooxycobaltamine  comps.,  which 
see.    (Vortmann,  M  ch.  6.  404.) 

Oxycobaltamine  chloride, 


(Yortmann,  M.  ch  6.  404.) 
Co2(NH3)io02Cl4,  HC1+3H20.     Is  anhy. 
drooxycobaltamine  chloride,  which  see. 

chloronitrate  hydrochloride, 
Co2(NH3)io(OH)(O.OH)(N08)2Cl2, 
4HC1+3H2O. 

Is    anhydrooxycobaltamine    chloronitrate, 
which  see. 

•  chlorosulphate, 


Easily  decomp. 


•  iodide,  Co2(NH8)io 


/   OH 


SI.  sol.  in  H20.    Decomp.  by  much  H2O. 
(Vortmaiin.) 

nitrate,  Co2(NH8)iofOH)(O.OH)(NO,)4 


Decomp. 
2H- 


Decomp.  by  H2O. 

Coa(NHOio(OH)  (O.OH)  (N0,)4,  HNO.+ 

I20.    Decomp.  by  H20. 


~  nitratosulphate, 
Co2(NH8)10(OH)(O.OH)(S04)(NO«)Sl 


4HNOS. 
Decomp.  at  once  by  H20. 
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Ozycobaltamine  sulphate, 

Absorption  of  O  by  HzQ  —  Continued 

Co8(NH3)loOa(SOi)s,  H2S04+H20. 

t° 

P 

Pi 

Very  si.  sol.  in  H20  with  decomp.;  more 
easily  sol.  in  acidified  HaO.     Sol.  in  acids 

14 

0.3480 

0  3431 

(Maquenne,  C.  R.  96.  344.) 

15 
16 

3415 
3347 

3358 
3288 

CoiCNHjJio/oSSr^  (S04)2+3H20. 

17 

3283 

3220 

\\J\\JB.}  J 

18 

3220 

3155 

Co2(NH3)i0  (o(OH))  (HS°4)4.     Decomp. 

19 
20 

3161 
3102 

3093 
3031 

violently  by  H20. 

21 
22 

3044 
2988 

2970 
2911 

Oxygen,  02. 

23 

2934 

2853 

100  vols   HaO  absorb  4.6  vols   O  gas  at  ord.  temp 

24 

2881 

2797 

(Otto-Graham.) 
Sol   in  27  pts    HaO  at  ord    temp.     (Pelouze  and 
Fremy  ) 

25 
26 

2831 
2783 

2743 
2691 

100  vols  HaO  dissolve  0  925  vol.  O     (Gay-Lussac  ) 

27 

2736 

2641 

1  vol.  H20  at  t°  and  760  mm.  absorbs  V  vols. 
0  gas,  reduced  to  0°  and  760  mm. 

28 
29 
30 

2691 
2649 
2608 

2592 
2545 
2500 

t°          V 

t°            V 

t°             V 

-31 

2572 

2459 

32 

rtCIVT 

94.1  Q 

0     0  04114 

7    0  03465 

14    0.03034 

33 

2503 

<U'±J.<7 

2380 

1     0.04007 

8    0  03389 

15    0.02989 

34 

2471 

2342 

2     0  03907 

9    0.03317 

16    0  02949 

35 

2440 

2306 

3     0  03810 

10    0  03250 

17    0.02914 

36 

2410 

2270 

4     0  03717 

11    0.03189 

18    0.02884 

37 

2382 

2236 

5     0  03628 

12    0  03133 

19    0.02858 

38 

2355 

2203 

6     0  03544 

13    0  03082 

20    0  02838 

39 

2330 

2171 

40 
41 

2280 

2140 
2107 

(Bunsen's  Gasometry.) 

Coefficient  of  absorption  of  0  by  H20  = 

42 

2256 

2075 

0  04115-0.0010899t  +0.000022563t2.       (Bun- 

43 

2232 

2043 

sen  and  Pauli,  A.  93.  21.) 

44 

2209 

2012 

Coefficient  of  absorption  of  0  in  H20  at 

45 

2187 

1981 

6  4°  =  0.041408;  at  12.6°  =0.036011.    (Timofe- 

46 

2166 

1952 

jew,  Z.  phys.  Ch.  6.  148.) 

47 

2145 

1922 

Absorption  of  0  by  H20.    ft-"  solubility," 
i.  e  ,  the  amount  of  gas  (reduced  to  0°  anc 
760  mm.)  which  is  absorbed  by  1  vol  of 
the  liquid  when  the  barometer  indicates 
760  mm.  pressure;  P=  coefficient  of  ab- 
sorption, i.  e.,  amount  absorbed  by  the 
liquid  when  the  pressure  of  the  gas  itself 
without  the  tension  of  the  liquid  amounts 

48 

49  , 
50' 

52 

54 
56 
58 
60 
62 

21£6 
2108 
2090 
2057 
2026 
1998 
1971 
1946 
1921 

1894 
1865 
1837 
1782 
1728 
1674 
1619 
1565  - 
1508 

to  760  mm.;  ft  -012::-:,  when  f=va- 

64 

1897 

1450 

760 

66 

1874 

1392 

por  tension  of  solvent  at  t°. 

68 

1853 

1332 

. 

7(J 

1833 

1270 

t° 

0 

ft 

72 

1  A 

1815 

1208 

0 

0.04890 

0.04860 

74 
76 

1799 
1785 

1144 
1078 

1 

4759 

4728 

78 

1772 

1010 

2 

4633 

4601 

80 

1761 

0939 

3 

4512 

4479 

82 

1752 

0865 

4 

4397 

4362 

84 

1743 

0788 

5 

4286 

4250 

86 

1736 

0707 

6 

4181 

4142 

88 

1729 

0622 

7 

4080 

4040 

90 

1723 

0532 

8 

3983 

3941 

92 

1717 

0437 

9 

3891 

3847 

94 

1712 

0337 

10 

3802 

3756 

96 

1708 

0231 

11 

3718 

3670 

98 

1704 

0119 

12 

3637 

3587 

100 

^7001 

0000 

13 

3560 

3507 

(Winkler,  B.  24.  3609.) 
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Absorption  of  O  by  H.O  at    6  and  700  mm. 

Solubility  in  H^O  at  various  pressures 

,*  =  coefficient  of  tibwuption. 

V»  volume  of  the  absorbing  liquid. 

P  -Hg-preasure  in  metres 

t° 

t 

t° 

t       '    t° 

P 

X  =  coefficient  of  solubility. 

0  i 

0.04901  , 

23 

0  03001)  <   40 

0  021G3. 

V 

fco 

P 

X 

11 

*•>  i 

2139 

2 

472i) 

-**x 

25 

2004  'i  48 

2115 

38.320  ccm. 

23° 

0  9595 

0  02937 

*> 

*?S5«" 

41) 

2092 

1  0941 

0  02939 

4 

4490  I1   27 

2SOX 

.50 

2070 
on  to 

1  2883 

1A  (\f7K. 

0  02938 

OfiOQQf? 

0 

42SO 

«i!S 

29 

2702 

2718 

ol 
52 

JU-±y 
2029 

.4y7o 
1  7638 

twyoo 
0  02939 

- 

41SO 

30 

2076 

o3 

2009 

2  0838 

0  02931 

s 

40S9 

31 

o4 

1990 

2.5011 

0  02928 

0 

3994 

32 

259*0 

05 

1972 

3  0402 

0  02909 

10 

3903 

33 

255$ 

50 

1955 

3  8675 

0  02886 

11 

3S10 

34 

2521 

57 

193S 

4  2504 

0  02872 

12 

3732 

35 

24S6 

5S 

1922 

4  6301 

0  02855 

18 

3651 

36 

2452 

59 

1907 

5  1360 

0  02832 

14 

3573 

37 

2419 

60 

1893 

5  6973 

0  02818 

15 

3497 

38 

23S7 

tto 

1S32 

6  1857 

0  02797 

10 

3425 

39 

2356 

70 

1787 

6  7343 

0  02772 

17 

3357 

40 

2326 

75 

1752 

7  3051 

0  02741 

IS 

3292 

41 

2297 

80 

1726 

7  7138 

0  02729 

19 

3230 

42 

2269 

So 

1707 

8  1406 

0  02708 

o  1  "71 

JO 

cy*)t-i 

QD 

16Q3 

21 

Oil  1 

3114 

W 

44 

2214 

95 

JLUt7w 

1684 

32.003  ccm. 

25  9° 

0.8611 

0.02848 

22 

3059 

45 

2188 

100 

1679 

0  9808 

0.02849 

1    fl£°.°. 

0  0284.fi 

(Bohr  and  Bock,  W.  Ann.  (2)  44.  318.) 

1    UoOO 

1  2039 
1  4112 

VI  .  vAiOTtLI 

0.02842 
0.02845 

1  .  6602 

0  02847 

Coefficient  of  absorption  of  O  by  H2O  be- 
tween   0°   and   30°=0.04S90—  0.0013413t+ 

2  3854 
2  6482 

0.02831 
0  02826 

O.OOOCESat2—  0.00000029534t3.  (Winkler,  L  c.) 

2  8995 

0  02816 

Solubility  in  H20  at  25°  =*  0.03080;  at  15°  - 
0.03630.    (Geffcken,  1.  phys.  Ch.  1904,  49. 

3.2883 
3.9133 

0  02803 
0  02798 

269.) 

42720 

0  02785 

4.6905 

0.02776 

Absorption  of  02  by  distilled  H20  at  t°. 

5  0559 
5  6141 

0.02762 
0  02740 

a= 

=ccm.  of  02  absorbed  by  1  L  of  H&0  at 

6.0120 

0  02734 

t\and  760  mm. 

6.5687 

0  02719 

7  1056 

0  02687 

f 

a 

tc 

a 

t° 

a 

7^4729 

0  02676 

Q 

49.24 

17 

33  21 

34 

25.19 

8  1889 

0  02645 

1 

2 

47^94 
46.65 

18 
19 

32.58 
32.01 

35 
36 

24.85 
24.52 

(Cassuto,  Phys.  Zeit.  1904,  5.  236.) 

3 

45  45 

20 

31.44 

37 

24  20 

4 
6 

44  31 
43.21 
42.15 

21 

22 
23 

30.91 
30.38 
29.86 

38 
39 
40 

23.89 
23.59 
23.30 

Solubility  of  0  in  H20  at  25°  »  0.0294. 
(Findlay  and  Creighton,  Bioch.  J.  1911,  5. 
294.) 

7 
8 
9 
10 

41.15 
40.19 
39.2$ 
38.37 

24 
25 
26 
27 

29.38 
28  90 
28.42 
27.94 

41 
42 
43 
44 

23.02 
22.75 
22.49 
22.24 

Coefficient  of  absorption  for  H20=  0.03398 
at  15°;  0.03375  at  15.3°;  0.03330  at  16.2°. 
(Muller,  Z.  phvs.  Ch.  1912,  81.  494.) 

11 

37.51 

28 

27.51 

45 

22  00 

12 

36  75 

29 

27.08 

46 

21.77 

13 

35.98 

30 

26.65 

47 

21,55 

14 

35.26 

31 

26.27 

48 

21,34 

15 

34  55 

32 

25  90 

49 

21.14 

16 

33.88 

33 

25  54 

50 

20  95 

(Pox,  Trans.  Faraday  Soc.  1909,  5.  74.) 
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Solubility  in  H20  at  t°. 

I76o= solubility  of  atmospheric  02  in  H2O  at 
760  mm.  and  t° 


t° 

1760 

t° 

l?co 

0 

10  26 

13 

7  51 

1 

9  99 

14 

7  36 

2 

9  73 

15 

7  21 

3 

9  48 

16 

7  07 

4 

9  25 

17 

6  93 

,5 

9.02 

18 

6  80 

6 

8  80 

19 

6  67 

7 

8  59 

20 

6  55 

8 

8  39 

21 

6  43 

9 

8  20 

22 

6  32 

10 

8  02 

23 

6  21 

11 

7  84 

24 

6  10 

12 

7  67 

25 

6  00 

(Carlson,  Zeit.  angew.  Ch.  1913,  26.  714  ) 

Solubility  of  atmospheric  02<m  mixtures  of 
distilled  H20  with  sea  water  diminishes  regu- 
larly with  the  proportion  of  sea  water  present. 
(Clowes,  J.  Soc.  Chem.  Ind.  1904,  23.  359.) 

No.  of  com.  of  02  absorbed  by  1 1.  of  sea  water 
from  a  free  dry  atmosphere  of  760  mm 
pressure. 


Cl 
per 
1000 

t»o° 

4° 

8° 

12° 

16° 

20° 

24° 

28° 

0 
4 
8 
12 
16 
20 

10  29 
9  83 
9  36 
8  90 
8  43 
7.97 

9  26 
8.85 
8  45 
8  04 
7  64 
7  23 

8  40 
8.04 
7  68 
7.33 
6  97 
6  62 

7  68 
7.36 
7  04 
6  74 
6  43 
6  11 

7  08 
6  80 
6.52 
6.24 
5  96 
5  69 

6.57 
6  33 
6.07 
5.82 
5  56 
5  31 

6  14 
5  91 
5  67 
5.44 
5  20 
4  95 

5  75 
5  53 
5  31 
5  08 
4  86 
4.62 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  77.) 

For  0  absorbed  from  the  air,  see  also  air, 
atmospheric,  p.  1. 

Absorption  of  0%  by  acids +Aq. 
M  =  content  in  gram-equivalents  per  litre. 
S=  solubility. 

HN02+Aq. 


M 

S25° 

S15° 

M 

S25° 

S15° 

0  492 
0.494 
1.00 
1.008 
1  88 
1.901 

0.03021 
0  03016 
0  02954 
0  02963 
0  02853 

0.03478 
0  03490 
0  03354 
0  03365 
0  03175 
0.03166 

0.559 
0.601 
1.033 
1.059 
2.077 
2.089 

0  02434 
0  02424 
0  02020 
0.01991 
0  01295 
0  01272 

0.02777 
0  02784 
0.02291 
0.02262 
0.01479 
0  01456 

Absorption  of  02  by  acids-{-Aq  — Continued. 
HCl+Aq 


M 

S2o° 

S  15° 

0  578 
0  579 
I  170 
1  176 
1  736 
1  982 

0  02963 
0  02960 
0  02817 
0  02833 
0  02733 
0  02674 

0  03431 
0  03410 
0  03217 
0  03109 
0  03069 
0  0298S 

M 

S25° 

S  15° 

0  489 

0  02887 

0  03366 

0  527 

0  02875 

0  03375 

0  977 

0.02757 

0  03210 

1  017 

0  02745 

0  03217 

1  896 

0  02545 

0  02886 

1  829 

0  02577 

0  02930 

2  947 

0  02285 

0  02584 

3  512 

0  02198 

0  02399 

4  951 

0  02174 

5  293 

0  01918 

0  02067 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  269.) 

Absorption  of  02  by  H2S04-j-Aq  at  t°. 
a  =  coefficient  of  absorption. 


Normality  of  the  acid 

t° 

a 

0 

20  9 

0  0310 

4  9 

20  9 

0  0195 

8  9 

20  9 

0.0155 

10  7 

21  2 

0  0143 

20  3 

21  1 

0  0119 

24  8 

21  5 

0  0103 

29  6 

20  8 

0  0117 

34  3 

20  9 

0  0201 

35  8 

21.2 

0  0275 

(Bohr,  Z.  phys.  Ch.  1910,  71.  49.) 


Absorption  of  02  by  NaOH+Aq. 

M  =  content  in  gram-equivalents  per  litre. 
S= solubility. 
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Absorption  of  O2  by  KOH+Aq 


M 


0  o77 

0  ,379 

1  157 
1  170 


0  02447 
0  02435 
0  01020 
0  01914 


0  02791 
0  02791 
0  02191 
0  02181 


(Grffekcn,  Z.  phys  Ch   1904,  49.  270.) 

NaCl-f-Aq  with  a  chlorine  content  of  1,930 
per  100,000  dissolved  82.  9*7  of  the  amount 
of  02  dissolved  by  distilled  H2O  alone 
(Clowes,  J.  Soe.  Chem  Ind.  1904,  23.  359.) 


M 
S 


Absorption  of  O2  by  salts  +Aq. 
—  content  in  gram-equivalents  per  litre. 
solubility. 

Absorption  of  O  -  by  *^32-4-f  Aq. 


M 

S25° 

S15° 

0  499 
0  506 
0  968 
0  970 

0  0252$ 
0  02530 

0  02096 

0  02944 
0  02922 
0  02395 
0  02377 

Absorption  of  O2  by  NaCl+Aq. 


M 

S25° 

S  15° 

0  530 
0  535 
1.020 
1  034 
1  8SQ 
1.890 
1  921 

0.02598 
0  02604 
0.02226 
0.02202 

0.01663 
0  01654 

0  03045 
0  03052 
0  02601 
0  02557 
0  01898 
0  01904 
0  01S69 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  270 ) 

Solubility  of  02  in  NaCl+Aq. 
Data  indicate  cc    O2  dissolved  per  1    at 
760  mm.  and  0°. 


t° 

NaCl+Aq 
1  g.  mol.  per  I 

NaCl+Aq 
2  g.  mol.  per  1. 

NaCl+Aq 
sat.  at  20° 

0 
5 
10 
15 
20 
25 
30 

6  50 
5.80 
5  25 
4  77 
4.39 
4  06 
3  76 

3  14 
2.84 
2  59 
2  41 
2  25 
2  13 
2  01 

1  27 
1  22 
1  17 
1.12 
1  07 
1.02 
0  97 

(Winkler,  Z.  anorg.  1911,  24.  342.) 

Solubility  of  02  in  KCN+Aq  at  20°. 
%KCN  1         10       20       30       50 

Coeff.  of  abs.  0.029  0.018  0.013  0.008  0.003 
(McLaurin,  J.  S.  C.  I.  1893,  63.  737.) 


1  vol.  alcohol  absorbs  0  28397  vol  O  at  all 
temperatures  between  0°  and  24°.    (Bunsen.) 

Absorption  by  alcohol  (99.7%)  at  t°. 
£~  coefficient  of  absorption; 
ft« solubility.    (Seep  635.) 


t° 

ft 

ft 

0 

0  23370 

0  22978 

1 

0  23296 

0  22878 

2 

0  23222 

0  22777 

3 

0  23149 

0  22675 

4 

0.23077 

0  22572 

5 

0  23005 

0  22469 

6 

0  22934 

0  22365 

7 

0  22863 

0  22260 

8 

0  22793 

0  22155 

9 

0  22724 

0  22047 

10 

0  22656 

0  21937 

11 

0  22588 

0  21827 

12 

0  22521 

0  21715 

13 

0  22455 

0  21601 

14 

0  22389 

0  21484 

15 

0.22324 

0  21365 

16 

0  22259 

0  21245 

17 

0  22195 

0  21122 

18 

0  22132 

0  20994 

19 

0  22069 

0  20862 

20 

0  22007 

0.20733 

21 

0.21946 

0  20600 

22 

0.21886 

0  20459 

23 

0  21826 

0.20317 

24 

0  21767 

0  20172 

(Timofejew,  Z.  phys.  Ch.  6.  151.) 
Solubility  of  O2  in  alcohol  at  20°  and  760  mm. 


wt.  % 

alcohol 

Vol.% 
abs  Os 

alcohol 

Vol  % 
abs   02 

0  0 
9.09 
16  67 
23.08 
28  57 

2  98 
2.78 
2  63 
2.52 
2.49 

33  33 

50.0 
66  67 
80  0 

2  67 
3.50 
4.95 
5  66 

(Lubarsch,  W.  Ann.  1889,  (2)  37.  525.) 
Solubility  of  02  in  methyl  alcohol  at  t°. 


t° 

1 

t° 

l. 

0 
5 
10 
15 
20 

0.31864 
0  30506 
0.29005 
0  27361 
0  25574 

25 
30 
40 
50 

0  23642  - 
0  21569 
0  16990 
0  11840 

(Levi,  Gazz.  ch.  it.  1901,  31.  II,  513.) 

Solubility  of  02  in  ether  at  0°= 0.4235:  at 
10° -0.4215.  (Chnstoff,  Z.  phys.  Ch.  1912, 
79.  459.) 


OXYMERCTJBIAMMONIUM  CAHBONATE 
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Solubility  of  O2  in  acetone  at  t°. 

Absorption  of  Osby  glucose  -f-Aq. 
t°  =  temp.  of  the  solution 
P  =  %  glucose  in  the  solution. 
£  t°  =  coefficient  of  absorption  at  t° 
£20°  =  coefficient  of  absorption  at  20°. 

t° 

1 

t° 

l 

0 
5 
10 
15 
20 

0  2997 
0  2835 
0  2667 
0  2493 
0  2313 

25 
30 
40 
50 

0  2127 
0.1935 
0  1533 
0.1057 

t° 

P 

0t° 

£20° 

21  2 
21.5 
19.9 
20  5 

21.7 

10  84 
20  7 
33.8 
51  9 

58  84 

0  02650 
0  02202 
0.01814 
0  01378 
0  01221 

0  02690 
0  02250 
0  01815 
0  01390 
0  01250 

(Levi,  Gazz.  ch.  it.  1901,  31.  II,  513.) 

Absorption  of  02  by  chloralhydrate+Aq 

t°  =  temp  of  the  solution. 
P  =  %  chloralhydrate  in  the  solution. 
j8 1°  =  coefP  cient  of  absorption  at  t°. 
]3  15°  coefficient  of  absorption  at  15° 
j8  20°  =  coefficient  of  absorption  afc  20°. 


t° 

P 

Pt° 

ft  15° 

18  3 
16  9 
15  4 
16  6 
12.8 
16  2 
15  9 
17.2 
16  9 

22  9 

28.0 
36.6 
38  6 
51.3 
58  44 
70.0 
80  85 
80  9 

0  02759 
0  02690 
0  02590 
0  02402 
0  02439 
0  02350 
0  02659 
0  03200 
0  03140 

0  02940 
0.02800 
0  02560 
0  02477 
0  02339 
0.02407 
0  02710 
0  03300 
0  03250 

20.0 
21.0 
21  0 
20.4 
21  8 
21  0 
22  2 

16  9 
32  0 
52.9 
61  08 
65  5 
71  4 
78  0 

0  02795 
0  02443 
0  02375 
0  02390 
0.02500 
0  02680 
0  03090 

£20° 

0  02795 
0  02495 
0.02325 
0  02410 
0  02580 
0.02730 
0  03280 

(Muller,  Z  phys.  Ch.  1912,  81.  499.) 


Absorption  of  02  by  glycerine -1-Aq. 

t°=temp.  of  the  solution. 

P  =  %  glycerine  in  the  solution. 

£  t°  ~  coefF  cient  of  absorption  at  t°. 

j8  15°  =  coefficient  of  absorption  at  15°. 


t° 

P 

0t° 

015° 

12  2 
12.5 
14.6 
13  5 
12.4 
12  1 
13  3 

20.5 
25  0 
37.3 
45  0 
52  0 
71  5 
88.5 

0  02904 
0.02654 
0.02038 
0  01800 
0.01623 
0.01010 
0.00906 

0.02742 
0.02521 
0.02022 
0.01744 
0.01570 
0  00950 
0.00886 

(Muller.) 


(Muller.) 

Absorption  of  02  by  sucrose  -f  Aq. 
t°=temp.  of  the  solution. 
P  =  %  sucrose  in  the  solution. 
P  t°  =  coefficient  of  absorption  at  t°. 
j8 15° = coefficient  of  absorption  at  15°. 


t° 

P 

|8t° 

JS15° 

15.3 
16.2 

0  03375 
0  03330 

0  03400 
0  03397 

16  0 
15  6 
16.6 
15  6 
16  2 
17  2 

12  1 
24  38 
28  44 
42  96 
49  25 
50  0 

0.02911 
0  02367 
0  02113 
0  01582 
0  01348 
0  01302 

0  02969 
0  02396 
0  02181 
0  01600 
0  01380 
0  01359 

(Muller.) 

Abundantly  absorbed  by  oil  of  turpentine. 
Oil  of  turpentine  absorbs  its  own  vol  O  when 
exposed  two  weeks  to  the  air,  but  does  not 
give  it  off  on  boiling.  (Brandes.) 

Absorbed  by  other  oils,  but  this  is  decom- 
position ^  rather  than  absorption,  as  the  oils 
are  oxidized.  (See  Storer's  Diet.) 

100  vols  arterial  blood  dissolve  10-13  vols. 
0.  (Magnus.) 

Coefficient  of  absorption  for  petroleum  — 
0.202  at  20°;  0.229  at  10°.  (Gniewasz  and 
Walfisz,  Z.  phys.  Ch.  1.  70 ) 

The  author  examined  the  solubility  of  02 
and  N2  at  low  temp,  in  alcohols,  ethers,  ace- 
tone, CHCIS,  petroleum,  benzene  and  various 
inorganic  liquids;  at  low  temp,  the  solubility 
of  the  N2  increases  at  the  same  rate  as  that  of 
the  02.  (Claude,  C.  R.  1900,  181.  448.) 

Oxydtmercuriammomum  bromate, 

(NHg2OH2)Br08. 
(Rammelsberg,  Pogg.  65.  82.) 

carbonate,  (NHg2OH2)2C03+MH20. 

Insol.  in  H2O.  Decomp.  by  HCl-f  Aq  only 
when  cone.  Not  decomp.  by  boiling  KOH-h 
Aq.  Decomp.  by  KI  or  K2S+Aq.  (Hirzel.) 

+H20.    As  above.    (Hirzel.) 
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Oxy<&mercurianunonium  chloride, 

(NHe2OH,;CI 

Is  chinerc'iiriammonium  chloride,  XHg»Cl+ 
HuO,  uhich  soo. 

oxy^rzmercuriarnmonium  chloride, 

fXHfiaOH2jCl,  <NHff5OaHs;Cl  H 
Insol.  in  HaO.  Easily  sol  in  dil.  HCl-f  Aq. 
More  difficultly  sol.  m  very  dil.  HaS04  01 
HXO3-j- Aq.  fnsol.  in  cone  H3SOj  Sol.  in 
boiling  XH.CH- Aq,  or  (XH4),,SO4-hAq.  De- 
comp.  by  KOH-f  Aq  (Sehmiedor.j 

chromate,  (XHg2OH2);>CrO4. 

Not  decomp.  bv  KOH+Aq.  (Hirzel,  J  B, 
1852.  421.) 

mercuric  chromate,  (XHg2OH2)2CrO4, 

4HgO,  3CrO3. 

Decomp,  by  HNOs  without  going  into  solu- 
tion. Easily  sol.  in  HC1  (Hirzel.) 

Composition  is  (NHg2OH2)2O,  2Cr03, 
3[(NH4)20,  2CraOJ  =  (XHg2OH2)2Cr207, 
3(XH4)2Cr2O7.  rHensgen,  R.  t  c  5.  187.) 

Probably  (NHgOsCr.O:,  3(NH4)2Cr207-f 
2H20. 

fluoride,  acid,  (XHg2OH2)F,  HF. 

(Finkenor,  Pogg.  110.  632.) 
Probably  NHgsF,  HF+H20. 

hydroxide,  (NHg3OH2)OH = XHg2OH  -f 

H2O. 

C]VlillonJs  base.)  SI.  sol.  in  H2O,  especially 
if  warm.  Sol.  in  13,000  pts.  H2O  at  17°,  and 
1700  pts,  at  80°.  Insol.  in  alcohol  or  ether. 
(Gerresheim,  A.  195.  373.) 

4-HaO.  Insol.  in  H2O  or  alcohol.  Sol.  in 
traces  in  NBUOH-l-Aq.  Not  decomp.  by  cold 
KOH-f  Aq;  si.  decomp.  if  hot.  (Millon.) 

ammonium  iodate,  (NEfeOEyiOs, 

2NH4I08. 
Insol.  in  H2O.    (Millon,  A.  ch.  (3)  18.  410.) 

iodide,  (NHg2OH2)I. 

Sol.  in  warm  HCl+Aq.  Not  decomp.  by 
boiling  KOH-f  Aq.  Sol.  m  warm  KI-f  Aq. 
(Rammelsberg,  Pogg.  48.  170.) 

Correct  formula  is  NHg2I-f  H20.  (Ram- 
melsberg ) 

nitrate,  (NHg2OH2)NOs. 

Insol.  in  H20:  not  decomp.  by  boiling 
KOH-f  Aq  Sol.  in  cold  HCl-f  Aq,  from 
which  it  is  precipitated  by  H20.  SI.  sol. 
without  decomp.  in  HN08  or  HaSO^+Aq. 
Easily  sol.  in  NH4OH-f  Aq.  (Soubeiran.) 

Is  ^tmercuriammonium  nitrate,  NHg2N08. 
(Pesci,  Gazz,  ch.  it.  20.  485.) 

ammonium  nitrate,   NHg2OH2)N03, 

2NH4NOJ+HJO. 

Decomp.  by  H20.    Kane,  A.  ch.  72.  242.) 
Is  dtoercuriammonium  ammonium  nitrate, 
NHg2N08,  2NH.N08+2HSO.    (Pesci.) 


Oxydt'mercuriammonium  oxide, 

(NHgjOHajjO. 

Inaol.  ua  H2O  or  alcohol,  not  attacked  by 
boiling  cone  KOH-|-Aq.  Sol  mhotNH4NOs 
-f  Aq,  NH4C1  +  Aq,  (NH4)2S04  +  Aq, 
XH4C2Hs02-hAq,  (NH4)2C2O44-Aq.  (Mil- 
Ion,  A.  ch.  (3)  18.  397.) 

mercuric  phosphate,  Hg(NHg2OH2)P04. 

Insol.  in  H«0.  Slowly  sol  in  hot  HNO$-f 
Aq;  not  decomp.  by  boiling  with  KOH+Aq, 
but  by  KI  or  K2S-f  Aq  Sol.  in  HCl+Aq  or 
much  hot  (NH4)2HP04-hAq.  (Hirzel ) 

mercuric  sulphite,  (NHg2OH2)2S08, 

HgSO3. 

Insol.  in  H20,  Sol.  in  much  (NH4)2Sqa-f 
Aq.  Sol.  in  HCl-{-Aq  with  decomposition. 
Insol  m  boiling  KOH-f  Aq  (Hirzel.) 


•  sulphate,  (NHg2OH2)2S04. 


Sol.  in  traces  in  H2O,  Easily  sol.  in  HC1  or 
HN03-fAq.  (Kane.) 

Insol.  in  HNOs+Aq.    (Hirzel.) 

Slowly  sol.  in  boiling  cone.  H2S04.  (Hir- 
zel.) 

Insol.  in  cone.,  easily  sol.  in  dil.  H2SO4-f 
Aq.  (Schmieder,  J.  pr.  76.  147.) 

Moderately  sol.  in  much  (NH4)2SO4  or  boil- 
ing NH4Cl+Aq.  Not  decomp.  by  boiling 
KOH-f  Aq.  (HirzeL) 

Easily  decomp.  by  boiling  with  dil.  KOH-f 
Aq.  (Schmieder.) 

Does  not  exist.    (Pesci.) 

2NHS,  2HgO,  S03. 

See  Dimercuriammonium  sulphate. 

Oxy^nmercuriammonium  chloride, 

(NHg502H2)Cl  (?). 
Insol.  in  H20. 

-  nitrate,  (NHgs02H2)NOs. 

SoL  in  cold  HCl-f  Aq?  from  which  it  is  pre- 
cipitated by  NH4OH-hAq.  Sol  mNH4OH-f 
Aq  without  decomp.  Not  decomD.  by  H2S04 
or  warm  KOH+Aq.  (Pagenstecher.) 

Does  not  exist,  (Pesci,  Gazz.  ch.  it.  20. 
485.) 

Oxy  Primer  curidiajnrjaoniuiii  sulphate, 

2NH8,  3HgO,  S08. 
See  !Tnmercuriammonitim  sulphate. 


Completely  sol.  in  NH4Cl+Aq,  or 
(NHO«S04+A<i.  Sol.  in  dil.  or  cone.  HCl-f 
Aq.  and  very  dil.  H2S04-f-Aq.  Insol.  in  HNO« 
4-Aq  or  cone.  H2S04.  (Schmieder.) 

Does  not  exist.    (Pesci.) 


OZONE 
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Oxyteframercuriammonium  mercuric 
nitrate  (?),  2(XHg402)N03,  HgN03  (?). 

Completely  insol  m  HN03+Aq.  Sol.  in 
warm  HCl+Aq.  Slowly  decomp.  by  boiling 
KOH+Aq  Gradually  sol.  in  hot  cone 
NH4N03-fAq.  (Hirzel.) 

Does  not  exist  (Pesci,  Gazz.  ch.  it.  20. 
485.) 

•» 
Ox^trosulphonic  anhydride, 


Sol.  in  H2O  with  decomp.    (Weber,  Pogg. 
339.) 


X 

Oxyosmitunamine  hydroxide  (Osmo- 
syl^'amine  hydroxide), 

OsO(NH3OH)2. 

Insol  in  HaO.  SI.  sol.  in  acids.  Sol.  in 
KOH+Aq  When  moist,  sol.  in  NH4OH+ 
Aq. 

Oxyosnuumdiamine  chloride  (Osmylfeir- 

amine  chloride),  Os02(N2HftCl)2. 
SI    sol   in  cold,  more  easily  in  hot  H20. 
Insol   in  NH4Cl+Aq.     (Gibbs,  Am    Ch.  J. 
3.  233.) 


•  chloroplatinate,  Os02(N2H6Cl)2,  PtCl4. 


SI.  sol.  in  H20.    (Gibbs.) 


hydroxide,  Os02(N2H6OH)2. 
Known  only  in  solution. 

-  nitrate, 


-  sulphate, 


(Gibbs,  Am.  Ch  J.  3.  233.) 

Oxyphosphuretted  hydrogen  (?), 

P4H(OH). 

P4O  of  Leverrier,  and  Goldschmidt  has  this 
formula  according  to  Franke  (J.  pr.  (2)  35. 
341).  Decomp.  slowly  by  H20  or  alkalies. 
Forms  potassium  salt,  P4H(OK),  sol,  in  H2O. 

hydroiodide,  PJBE(OH),  HI. 

Decomp.  at  80°. 

&60woxypla1isidphuric  acid,  PtaOa, 

3S08,  SOA+HJiHaO. 
Sol.  in  H20.     (Blondel,  A.  ch.  1905,  (8)  6. 
113.) ' 

Barium  mgwoxyplatisulpliate,  Pt20s,  3SO», 

SO4Ba+8H20. 
Very  sol.  in  H20.    (Blondel.) 


Potassium 
3SOa, 

(Blondel.) 


ioxyplatisulphate,   PtaO«, 


Sodium  sesgrznoxyplatisulphate,  Pt203,  3SOS, 

S04Xao-{-SHoO. 
Very  sol.  m  H2O     (Blondel.) 

Oxystilphantimonic  acid. 
See  Sulphoxyantimonic  acid. 

Oxysulpharsenic  acid* 
See  Sulphoxyarsenic  acid. 

Oxysulphazotic  acid, 


X  -  NO-S03H. 
Known  only  in  its  salts.    (Claus,  A.  158. 
52,  194.) 


Has  formula  (SO3H)3N 
(Raschig,  A.  241.  161.) 

Potassium  oxysulphazotate,  NO(S03K)2. 

Insol.  ui  alcohol.    (Fremy,  A.  ch.  (3)  16. 
451.) 

According  to  Raschig  the  formula  is 


Very  sol.  in  water,  with  rapid  decomposi- 
tion. (Raschig.) 

See  also  Peroxylaminesulphonate,  potas- 
sium. 

Oxysulphotungstic  acid* 
See  Sulphotungstic  acid. 

Oxysulphovanadic  acid. 
See  Sulphoxyvanadic  acid. 

Ozone,  O8. 

Not  appreciably  sol.  in  H20.    (Schonbein.) 

Imparts  its  taste  and  properties  to  H2O. 
(Williamson.) 

Later,  Carius  (B.  5.  520)  found  that  1000 
vols.  H20  at  1-2.5°  absorb  5.11  vols.  03  (red. 
to  0°  and  760  ™m  ).  He  also  still  later  (A. 
174.  1)  found,  by  conducting  the  gas  for  9-12 
hours  through  H20,  that  1000  vols,  H2O 
absorb  a  maximum  of  28.160  vols.  O3.  The 
ozonized  oxygen  used  contained  3.44  vols.  0» 
in  100  vols.  02.  Since  gases  are  absorbed  in 
proportion,  to  their  partial  pressure,  which  is 
very  small  for  the  Os,  the  amount  of  absorp- 
tion of  water  for  the  gas  is  very  considerable. 
Carius  calculated  the  coefficient  of  absorption 
at  -hl°  to  be  0.834. 

Ozone  is  not  at  all  absorbed  by  H2O;  ,the 
H20  through  which  ozone  had  been  passed 
gave  no  reactions  for  ozone.  (Rammelsberg^ 
B.  6.  603.)  ^  . 

Schdne  (B.  6.  1224)  corroborates  Canus, 
and  finds  8.81  vols.  to  1000  vols.  H20  as  a 
maximum  amount  absorbed. 

Sol.  in  H2O.    (Leeds,  B.  12.  1831.) 
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H2O  takes  up  2/^  of  its  vol.  of  O3  at  0°  anc 
760  mm   pressure  and  l$  of  its  vol.  at  12 
or  about  lo  times  that  of  oxygen  at  the  same 
pressure  and  temp      (Mailfert,  C    R.  1894 
119.  951.) 

Solubility  in  H^O  at  t°. 


Temp 

Wt.  Oj  dis- 
solved in  1  1 
HsO 

Wt  Oj  in 
gaseous  mix- 
ture above 
the  solution 

Coefficient 
of  bolubihtj 
ofOs 

0 
6 

11.8 
13 
15 
19 
27 
32 
40 
47 
55 
CO 

39.  4  mgr. 
34  3 
29  9 
28 
25.9 
21 
13  9 
7.7 
4.2 
2.4 
0.6 
0.0 

61  5  mgr. 
61 
59  6 
58.1 
56  8 
55  2 
51  4 
39  5 
37.6 
31.2 
19.2 
12  3 

0.641 
0  562 
0.500 
0.482 
0.456 
0.381 
0  270 
0  195 
0.112 
0.077 
0.031 
0.000 

(Mailfert,  C.  R.  1894,  119.  952.) 
Solubility  of  ozone  in  acidulated  H20. 

Temp 

Coefficient 
of  solubihtj 
of  ozone 

Composition  of  solution 

30° 
33 

42.7 
49 
57 

0.240 
0224 
0.174 
0,156 
0  096 

jlI.H20+07cc.H2S04 

llH20-H>9cc.        " 
11.    "   +0.3  cc. 

(Mailfert.) 

0.00002  pt.  by  weight  is  sol.  in.  1  pt.  by 
weight  H2O  at  ordinary  temp,  and  pressure. 
Ladenburg,  B.  1898,  31.  2510  ) 

The  solution  of  03  in  H20  cannot  be 
brought  into  equilibrium,  because  when  the 
gas  is  blown  through  the  liquid,  a  portion  is 
continually  decomposed,  although  the  con- 
centration remains  constant.  (Inglis,  Chem. 
Soc.  1903,  83.  1012.) 

About  10  mg.  ozone  are  sol.  in  1  L  HaO  at 
+2°:  1.5  mg.  ozone  are  sol  at  +28°.  (Mou- 
fang,  C.  C.  1911,  II.  1674.) 

Solubility  in  0.1-N  H2S04. 

C  solution:  C  gas  =0  23  at  20°;  0.44  at  0°. 
(Luther,  Z.  Elektrochem.  1905,  11.  833.) 

The  absorption  coefficient  of  the  gas  in 
0.1  N  H2S04  solution  is  0.487.  (Rothmund, 
•C.  C.  1912.  I,  1261.) 

Sol.  in  H2C204-{-Aq.   (  Jeremin,  B.  11.  988.) 

Completely  absorbed  by  oil  of  turpentine 
and  oil  of  cinnamon.  (Soret,  A.  ch.  (4)  17.  113.) 

JKpalladamine  chloride, 


NH8Cl 

ri    kd<,NH,Cl 
Cl—  Pd< 


SI.  sol.  in  H20. 
86.  296.) 


(Deville  and  Debray,  C.  R. 


Palladium,  Pd 

Not  attacked  by  H20,  SI.  attacked  by 
HC+Aq,  but  Pd  spon&e  or  filings  are  easily 
dissolved  in  warm  HCl+Aq,  with  access  of 
air.  HNOs+Aq  of  1.2  sp.  gr.  dissolves  Pd 
slightly,  but  it  is  easily  sol  in  HNOa+Aq  of 
1.35  sp  gr.  (Rose ) 

Easily  sol  in  aqua  regia.  SI.  sol.  in  cone., 
but  msol.  m  dil  HI+Aq  Sol  in  cone,  boil- 
ing H2S04.  Sol.  in  boiling  FeCls-fAq.  Sol. 
in  HBr-f  Aq  with  a  little  HN03. 

Insol.  in  liquid  NH3  (Gore,  Am  Ch  J. 
1898,  20.  828. 

Palladium  ammonium  compounds. 

See— 

DipaUadamine  comps.,  Cl2Pd2(NHs)4Cl4 
PaUado^amine     «       Pd(NH3)4Cl2 
PaUadosamine       "      Pd(NH3)2Cl2 

Palladium  dzbromide. 
Not  known  in  pure  state 

Palladium  bromide  with  MBr. 
See  Bromopalladite,  M. 

Palladium  ^irabromide  with  MBr. 
See  Bromopalladate,  M. 

Palladous  phosphorus  bromide,  Pd2P2Bri0. 

Properties  as  the  corresponding  chloride. 
(Strecker,  B.  1909,  42.  1776  ) 

Palladium  sw&chloride,  Pd2Cl2 

Deliquescent.  Decomp.  by  H2O,  N"H4C1, 
KI,  or  NH4OH+Aq.  Kane.) 

Sol.  m  acetone  Naumann,  B.  1904.  37. 
4328.) 

Palladium  ^chloride,  PdCl2. 

Slowly  but  completely  sol.  in  H2O 

4-2H20  Not  deliquescent  when  pure 
Slowly  sol.  in  H20.  Much  more  sol.  in  H20 
containing  HC1. 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899.  II. 
1014.) 

Sol.  in  ethyl  acetate.  Naumann:  B.  1904. 
37.  3601.) 

Palladium  cfcchloride  with  MCI. 
i  Chloropalladite,  M. 

Palladium  tefrachloride  with  MCI. 
See  Chloropalladate,  M. 

Palladous  phosphorus  chloride,  PdCl2,  PC13. 

Decomp.  by  H20  into  deliquescent  P(OH)S, 
'dCl2.  Decomp.  by  alcohol.  (Fink,  C.  R. 
115.176.) 

Decomp.  by  H20.  Sol.  in  CHCla  and  CJEe. 
Insol.  in  ligroin  and  CC14.  (Strecker,  B.  1909. 
L2.  1775 ) 

PdCl2*  2PC1».  Sol.  in  C6H$,  and  decomp. 
byH20.  (Fink.) 
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Fallacious  chloride  carbon  monoxide,  PdCl2, 
2OO 

Decomp  by  heat.    (Fink,  C.  R  1898,  126. 

2PdCl2,  SCO.    Decomp.  by  H20    Sol   in 

CC14.    (Fink ) 

Palladium  ^fluoride,  PdF2 

SI.  sol  in  H20  or  HF+Aq  SI  sol  while 
moist,  in  NH4OH+Aq;  msol.  after  drying 
in  NH4OH+Aq  Insol  in  boiling  NaF  01 
NaHF2+Aq  (Berzelms ) 

PaUadium  hydride,  Pd2H  (?) 

Palladous  hydroxide,  PdO,  zH20  (?). 

Easily  sol  in  acids  or  excess  of  alkali 
hydrates,  and  carbonates +Aq.  Sol  m  hot 
NH4Cl+Aq.  (Rose.) 

Insol  in  Na2B407,  and  Na2HP04+Aq. 
(Claus ) 

Palladic  hydroxide,  PdO2,  zH2O. 

Slowly  sol.  in  acids.  Sol.  m  conct  HC1+ 
Aq  without  decomp  With  dil.  HCl+Aq,  C12 
is  evolved  (Berzehus ) 

Palladous  hydroxide  hydroxylamine; 

Pd(NH30)4(OH)2. 

SI  sol.  mH20.  Sol.  in  dil.  HC1  and  in  dil. 
H2S04.  (Zeisel,  A.  1907,  361.  445.) 

Palladous  iodide,  PdI2 

Insol.  in  H20.  Can  be  detected  as  a  brown 
coloration  in  presence  of  400,000  pts.  H20. 
(Lassaigne.) 

SI.  sol.  in  HI +Aq.  Easily  sol.  in  KI+Aq 
(Lassaigne,  J.  ch.  m6d  11.  57.) 

Insol.  in  dil.  HCl+Aq,  but  sHghtly  sol.  in 
saline  solutions.  (Freseruus.) 

SI.  sol.  in  hot  cone.  HN03+Aq.  Sol.  in 
H2S08+Aq,  Cla+Aq,  Br2+Aq,  I2+Aq,  and 
CN+Aq;  also  in  HCN,  and  MCN+Aq. 
Insol.  in  dil.  H2S04,  HCL  H3P04,  HN03,  or 
HC2H802+Aq,  or  in  the  K,  Na,  or  NH4  salts 
of  those  acids.  Insol.  in  CuCl2,  ZnCl2,  or 
Pb(C2H302)2+Aq.  Insol.  in  KBr+Aq  ex- 
cept in  presence  of  a  free  mineral  acid,  but  not 
HC2H3p2.  Insol.  in  sugar  or  starch  -f-Aq, 
uric  acid,  alcohol,  ether,  or  oil  of  lemon. 
Somewhat  sol.  in  urine.  Easily  sol.  m  NH4OH 
+Aq.  even  when  dil.,  with  evolution  of  heat 
and  decomposition.  (Kersten,  A.  87.  28.) 

Insol.  in  alcohol  or  ether. 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Palladous  potassium  iodide. 
See  lodopaUadite,  potassium. 

Palladium  sw&oxide,  Pd2O. 

Decomp.  bv  acids  into  palladious  salt  and 
Pd.  (Kane,  £hil.  Trans.  1842, 1.  276.) 

InsoL  in  acids,  even  boiling  aqua  regia. 
(Willm.  B.  25.  220.) 


Palladous  oxide,  PdO. 

Slowly  sol   m  acids  bv  boiling     (Wohler, 
A  174.  100  ) 

Palladic  oxide,  Pd02. 

\'ery  si.  attacked  by  acids 

Palladopalladic  oxide,  4PdO,  Pd02 

Xot  attacked  by  aqua  regia      (Schneider, 
Pogg.  141.  528  ) 

Palladous   oxychlonde,   3PdO,   PdCfc-f- 

ffloOi^) 

Sol.  in  dil  acids     (Kane  ) 

Palladous  oxychlonde  ammonia,  PdO,  PdCl-*, 

6NH3(?j. 


Sol.  in  HCl+Aq. 
3PdO,    PdCl2>    2NHS+3H2O 
CKane  ) 


Ppt. 


Palladium  selenide,  PdSe. 

Insol  in  HNOs  and  aqua  regia,  (Eosisler, 
A  180.240.) 

Palladium  sw&sulphide,  Pd2S. 

Not  attacked  by  acids  except  aqua  regia, 
which  attacks  slightly.  (Schneider,  Pogg. 
141.  530.) 

Palladium  wowosulphide,  PdS. 

Insol  in  H20  or  (NH4)2S+Aq.  Sol.  in 
HCl+Aq.  Pptd.  in  presence  of  10,000  pts. 
H20.  (FeUenberg,  Pogg.  50.  65  ) 

Sol  in  potassium  thiocarbonate+Aq  (Ro- 
senbladt,  Z  anal.  26.  15  ) 

A  sol.  colloidal  form  was  obtained  in  very 
dilute  solution.  (Wmnsinger,  Bull.  Soc.  (2) 
49.  452.) 

Does  not  exist  (Kritschenko,  Z  anorg.  4. 
247.) 

Palladium  ^sulphide,  PdS2. 

HNO3  dissolves  out  part  of  the  S.  Easily 
sol.  in  aqua  regia  without  separation  of  S. 
(Schneider.) 

Palladium  sulphide  with  M2S. 
See  Sulphopalladate,  M. 

Pallado<iwiinine  bromide,  Pd(N2BtBr)2. 
Easily  sol.  in  H20. 


—  bromopalladite,  Pd(N2H6Br)2,  PdBr2. 
Properties  as  the  corresponding  chloropal- 
ladite. 


—  carbonate. 
Sol.  in  H20. 

—  chloride,  Pd(NJBtCl)». 
Easily  sol.  in  H20. 
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PaUadocfoamine  chloropalladite,  Pd(N2HcCl)2, 
PdCU 

"  Vauquelin's  led  salt  "  Insol  in  cold  HuO. 
(Fischei  ) 

Sol  in  boiling  H2O  with  decomp.  Sol.  in 
HC1  or  HX03-{-Aq. 

-  fluoride. 

Easily  sol  in  H2O.    Chiller  j 

-  fluosilicate. 

81  sol.  in  cold,  easily  in  warm  H2O.  Insol. 
in  alcohol. 

-  hydroxide,  Pd(N2H0OH)3. 
Sol  inH20. 

-  iodide,  Pd(XBH«I)a. 
Sol  inHaO. 

-  nitrate,  Pd(N2H0N03)2 

Easily  sol.  in  H20,  HNO3,  or  XH4OH+Aq. 
Insol  in  alcohol. 

-  palladous  nitrite,  Pd(N2HcXO2)2, 
Pd(N02)2. 

Easily  sol  in  H20. 

-  sulphate,  Pd(N2H6)2SO4+HaO. 
Easily  sol.  in  H20.    Insol.  in  alcohol. 

-  sulphite,  Pd(N2H6)2SO3. 
SI  sol.  inH2O. 

Palladochloronitrous  acid. 

Potassium  palladochloronitrite, 
Pd(N02)2Cl2K2. 

Sol.  in  2  pts.  hot,  and  3  pts.  cold  H20 
(Ve*zes,  C,  R.  115.  111.) 

Palladocyanliydric  acid. 

Ammonium  palladocyanide. 

(NH4)2PdfCN)4  (?). 
Sol.  in  hot  H2O.    (Bossier,  Z.  ch.  1866.  175.) 


Barium 


Not  efflorescent.    Sol.  in  H2O. 

Calcium  -  ,  CaPd(CN)4+4H20. 
Sol.  in  H20. 


Cupric ,  CuPd(CN)4. 

Ppt. 

Lead ,  PbPd(CN)4. 

Ppt. 

Magnesium ,  MgPd(CN)4. 

Very  sol.  in  H2O. 


Magnesium platinocyanide,  MgPd(CN)4, 

AIftPt(CN)4+14HaO. 
Extremely  sol   m  H2O. 

Potassium ,  I\2Pd(CN)4+3H20. 

Efflorescent     Sol  in  HaO 
+H2O.    Not  efflorescent. 


Silver ,  Ag2Pd(CN)4. 

Ppt. 

Sodium ,  Na2Pd(CN)4. 

Not  efflorescent.    Sol.  in  H20. 
+H20. 

Palladoiodonitrous  acid. 

Potassium  palladoiodonitrite, 
Pd(N02)2I2K2+3H20. 

Effloresces  in  the  air 

Decomp   by  H2O  and  dil  acids.    (Rosen- 
heun,  Z  anorg  1900,  23.  28.) 

Palladonitrous  acid. 

Potassium    palladonitrite,    K2Pd(N02)4H- 

2H20. 
Efflorescent;  sol  in  H20     (Lang,  J.  pr.  83. 


Silver  palladonitrite,  Ag2Pd(N02)4 
Easily  sol  mhotH20.    (Lang.) 

Sodium ,  Na2Pd(NO2)4. 

(Fischer.)     ' 

Palladosamine  bromide,  Pd(NHsBr)2. 

Insol.  in  cold,  si  sol  in  hot  H20  Easily 
sol.  in  HC2H3O2,  H2S03,  KOH,  NH4OH,  or 
alkali  carbonates  H-Aq.  (Miiller,  A.  86.  341.) 


•  carbonate,  Pd(NH8)2COs 


Moderately  sol.  in  H20. 

—  chloride,  Pd(NH3Cl)2 

Insol.  in  H2O,  but  very  gradually  decomp. 
by  boiling  therewith. 

Sol.  in  warm  HC1  or  HN08+Aq.  Sol.  in 
cold  NH4OH+Aq.  Sol.  in  KOH+Aq  with- 
out evolution  of  NH3. 

+2H20.  Efflorescent.  Insol.  in  H20. 
(Baubigny,  A.  Suppl.  4. 253.) 


—  cyanide,  Pd(NH8CN)2. 
Sol.inNH4OH+Aq. 


•  fluoride. 


Known  only  in  solution. 

—  hydroxide,  Pd(NH8OH)2. 
Easily  sol.  in  H2O.     Slowly  decomp.  by 
boiling  with  H20.    (Muller,  A.  86,  341.) 
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Palladosamine  iodide,  Pd(NH3I)2. 

Insol.  in  H20.    Sol  in  boiling  HNO3  with 
evolution  of  I2     (Fehlmg,  A.  39.  106  ) 


-  nitrate. 


Known  only  in  solution,  which  decomp.  on 
evaporation. 


•  nitrite,  Pd(NH3N02)2 


Moderately  sol  in  H2O.    (Lang.) 

palladous  nitrite,  Pd(XH,NO.)*, 

Pd(N02)2. 

Slowly  sol.  in  cold,   easily  in  hot  H20. 
(Lang.) 


•  sulphate,  Pd(NH3)2S04. 


Moderately  sol.  in  H20.     (Muller.) 


sulphite,  Pd(NH3)2S03. 


Easily  sol.  in  H20.    (Muller.) 

Pentamine  chromium  compounds. 
See— 

Bromopurpureochromium  compounds. 
Chloropurpureochromium  compounds, 
lodopurpureochromium  compounds. 
Xan&ochronuum  compounds. 
Roseochromium  compounds. 

Pentamine  cobaltic  compounds. 
See— 

Bromopurpureocobaltic  compounds, 
CWoroptirpureocobaltic  compounds. 
Nitratopurpureocobaltic  compounds. 
Nitritocobaltic  compounds, 
Purpureocobaltic  compounds. 
Roseocobaltic  compounds. 
Sulphatopurpureocobaltic  compounds. 
Xanthocobaltic  compounds. 

Pentamine  ^cobaltic  sulphite. 
See  Roseocobaltic  cobaltic  sulphite. 

Pentamine  indium  compounds. 

See   IridopenZamine,    and    Iridoaq 
amine  compounds. 

Pentamine  rhodium  compounds. 


Bromopurpureorhodium  compounds. 
Chloropurpureorhodium  compounds. 
lodopurpureorhodium  compounds. 
Kitratopurpureorhodium  compounds. 
Roseorhodium  compounds. 
Xanthorhodium  compounds. 


Pentathionic  acid, 

Known  only  in  aqueous  solution. 
Cone,  solution  is  decomp   by  boiling,  but 
made  stable  by  addition  of  acids. 


Sp.  gr.  of  aqueous  solution  of  pentathionic 
acid  at  22°: 

Sp  gr.  1  233      1  320      1  474:      1.506 

7cH2S5Ofi        32  1        41  7        56 
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(Kessler,  Pogg.  74.  279.) 


Does  not  exist.  (Spring,  Bull.  Acad  rov. 
Belg) 

Existence  proven  by  Smith  (Chem.  Soc. 
43.  355.) 

Barium  pentathionate,  BaS5O6+2H2O. 

Easily  sol  in  H20  Aqueous  solution  is 
precipitated  by  alcohol 

Contains  3H2O.    (Lewes,  C.  N.  43.  41.) 

Barium  pentathionate  tetrathionate,  BaS506, 

BaS406-f6N20. 

Easily  sol  ni  H20.  Not  precipitated  from 
aqueous  solution  by  two  vols.  alcohol.  (Lud- 
wig,  Arch.  Phann.  (2)  51.  264.) 

Cupric  pentathionate,  CiiS506+4H2O. 

Easily  sol.  in  H20.  (Debus,  Chem.  Soc. 
53.  360.) 

Lead  pentathionate,  PbS506 -H4H2O. 
Ppt. 

Potassium  pentathionate,  K2S506 

Sol.  in  H2O.  (Rammelsberg,  J.  B.  1867. 
136.) 

Solution  decomposes  very  quickly  when 
neutral,  but  is  more  stable  in  presence  of  salts 
or  acids 

Sol.  in  about  2  pts.  H2O. 

Insol.  in  alcohol.  (Debus,  Chem.  Soc.  63. 
295.) 

-j-HoO.    (Shaw,  Chem.  Soc.  43.  351.) 

-hl^H20,    (Debus,  A.  244.  76.) 

H-2H20.    (Lewes,  C  N.  43.41.) 

Perarsenic  acid/ 

Sodium  perarsenate,  NaAs04. 
(Alvarez,  C.  N.  1906,  94.  270 ) 

Perboric  acid. 

Ammonium  perborate,  NH4BOS. 

(Constam  and  Bennett,  Z.  anorg.  1900,  25. 
265.) 

4-  J£H20.  Stable  in  dry  air.  100  pts.  H8O 
at  17.5°  dissolve  1.55  g.  anhydrous  salt. 

Decomp.  in  aqueous  solution  at  ord.  temp. 

Decomp.  by  ail,  and  cone.  HsS04  and  by 
HC1.  (Melikoff,  B.  1898,  31.  953.) 

+ H2O.    (Bruhat,  C.  R.  1905, 140.  508.) 

Much  more  sol.  in  H20  than  the  Na  salt. 
(Tanatar,  Z.  phys.  Ch.  1898,  26.  133.) 

-j-3H26.    (Melikoff,  B.  1898,  31. 954.) 

NH4B03,  NH4B04+H2O.  (Petrenko,  C. 
C.  1902, 1. 1192.) 
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Barium  perborate,  Ba(  B(  )3  )  u  -r  7ILX  ) 

Difficultly  sol  mil/)     'Mi'likoff,  B  1SOS, 
31.  ftf4j 


Csesium  perborate, 

As  XII  i  salt      '.Christ  onsen.) 

Calcium  perborate. 

SI  sf)l  in  IIaO  Doeomp,  in  wator  much 
moro  rapidly  than  the  Ba  .salt,  i  Melikoff, 
B.  18<)S,  31,  954; 

Copper  perborate. 

Very  unstable.  Insol  m  H^O  (Melikoff, 
B.  1898,  31.  954  ) 

Nickel  perborate. 

Very  unstable     Insol  in  H3O     i  Melikoff  ) 

Potassium  perborate,  2KBO3+H/). 

L25  pts  are  sol.  in  100  pts.  H2O  at  0°;  2.5 
pts.,  at  15°. 

Insol  in  alcohol  and  other  (Girsewald, 
B.  1909,  42.  S67.) 

Potassium    perborate    hydrogen    peroxide, 

2KB03,  H202. 

0.70  pfc.  is  sol.  in  100  pts.  H20  at  15°. 
(Girsewald,  B.  1909,  42.  868.) 

Potassium  perforate,  KB2Oo+2HoO 
Ppt.   (  Bruhat,  C.  R.  1905,  140.  50S  ) 

Rubidium  perborate,  RbBO3+H2O 
As  Na  salt.    'Christensen.) 

Sodium   perborate,    Na2B4Os+10H20. 

100  g.  H2O  dissolve  42  g.  at  11°;  7.1  g.  at 
22°;  13.8  g.  at  32°.  (Jaubert,  C.  R.  1904, 
134.  796  ) 

+  4H20.  Slowly  decomp.  in  cold  solution, 
rapidly  when  boiled.  (Tanatar,  Z.  phys.  Ch. 
1898,  26.  132.) 

Sol.  in  H*0.  100  g.  ^O  dissolve  1.17  g. 
Aq.  solution  decomp.  on  wanning.  (Melikoff. 
B.  1898,  31.  679.) 

100  g.  H20  dissolve  2.55  g.  at  15°;  2.69  g. 
at  21P;  2.85  g.  at  26°;  3.78  g.  at  32°.  (Jaubert 
and  Lion,  Rev.  gen.  Chim.  1905,  (7)  8.  163.) 

Uranyl  perborate,  TJB04. 

(Bruhat,  C.  R.  1905,  140.  508.) 

Perbromic  acid,  HBr04. 

.Known  only  in  aqueous  solution,  which  can 
be  concentrated  to  a  thick  liquid  on  water 
bath.  Not  decomp.  by  EC1>  S02.  or  HaS. 
(Kammerer,  J.  pr.  86.  452;  90.  190.)  i 

Does  not  exist.  (Muir,  C.  N.  33.  256; 
Maclvor,  C.  N.  33.  35.) 


Barium  perbromate,  Ba(Br04)2. 

Very  t»l   sol.  in  boiling  H20.     (Kammerer, 
J.  pr.  90.  190.J 

Docs  not  exist     (  Wolfram,  A.  198.  95  ) 


Potassium  perbromate, 

Less  sol  in  E^O  than  KBrO3,  but  more  sol. 
than  KC1O4.    (Kammerer,  J.  pr.  90.  190J 

Does  not  exist     (Wolfram,  A.  198.  95.) 

Silver  perbromate,  AgBr04 

SI  sol  in  cold,  more  abundantly  in  hot  B^O. 
(Kammerer,  J.  pr.  90.  190.) 

Does  not  exist     (Wolfram,  A.  198.  95.) 

Perbromoplatinocyanliydric  acid, 

HaPtiCN^ra+sFsO. 
Deliquescent.    Easily  sol.  in  H20,  alcohol, 
and  ether.    (Hoist,  Bull.  Soc   (2)  22.  347.) 

Aluminum  perbromoplatinocyaaide, 

Ala[Pt(CN)4Br  js  +22H20 
Deliquescent.    Very  sol.  in  H2O. 

Ammonium  -  ,  (NH4)2Pt(CN)4Br2. 
Sol.  in  E20. 

Barium  -  ,  BaPt(CN)4Br2+5H20. 
Very  sol.  in  H2O  or  alcohol. 

Cadmium  -  ,  CdPt(CN)4Br2+zH20. 
Very  sol.  in  H20. 

Calcium  -  ,  CaPtfCN)4Br2+7H20. 
Sol  in  H20. 

Cobaltous  -  ,  CoPt(CN)4Bra+  5H20. 
Sol.  in  H20.    SI.  sol.  in  alcohol. 

Glucinum  -  ,  GlPt(CN)4Br2. 
Deliquescent.    Sol.  m  H20. 

Ferrous  - 
Very  si.  sol.  ha  H20. 

Lead  -  ,  PbPt(CN)4Bri+2HA 
SI.  sol.  in  H2Q. 

Lithium  -  ,  Li2Pt(CN)4Br2. 
Deliquescent.    Sol  in  H20. 

Magnesium  -  ,  MgPt(CN)  ^-HsEWX 
Sol.  in  H20. 

Nickel  -  ,  NiPt(CN)4Br2+sH20. 
81.  sol.  in  H20.    Sol.  in  NH4OH+Aq. 

Potassium  -  ,  K2Pt(CN)4Br2. 
Sol.  in  HjO. 
+2H2O.   Efflorescent. 
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Silver  perbromoplatinocyanide, 

Ag2PtBr2(CN)4 
Ppt.    (Miolati,  Gazz.  ch  it  1900,  30.  588  ) 


Sodium 


Deliquescent     Sol.  in  H2O. 

Strontium  -  ,  SrPt(CN)4Br2+7H2O. 
Sol.  in  H2O. 

Zinc  --  ,  ZnPt(CN)4Br2+5H20. 
Not  very  sol  in  H20. 

Percarbonic  acid. 

Ammonium  percarbonate,  (NH4)2CO4+ 

2H2O. 

Sol  in  H2O  with  evolution  of  NH3.  Insol 
m  alcohol  and  ether.  (Kasanezky.  C  C. 
1902,1  1263.) 

Barium  percarbonate,  BaC04. 

Insol.  in  H20.  (Merck,  C.  C.  1906,  II. 
1743.) 

Decomp.  slowly  in  the  air.  Not  rapidly 
decomp.  by  H20.  Rapidly  decomp.  by  acids. 
(Wolffenstein,  B.  1908,  41.  280  ) 

Potassium  percarbonate,  K2CC>4. 

Sol.  in  H20  with  decomp.  SI.  soL  in  al- 
cohol. (v.  Hansen,  Z.  Elektrochem.  1897.  3. 
448) 

K2C206.  Sol.  in  H20  at  0°  with  only  slight 
decomp.  but  is  decomp.  at  ord.  temp.  SI. 
sol.  in  alcohol.  (Treadwell,  Ch.  Z.  1901,  25. 
1008.) 

Rubidium  percarbonate,  Rb2C04,  2H2O2+ 
H20. 

Hydroscopic;  decomp.  by  H20;  pptd.  by 
alcohol. 

Rb2C04,  H202+2H20.  Hydroscopic;  de- 
comp. by  H20;  pptd.  by  alcohol. 

Rb2C04+2J^H20.  Hydroscopic;  decomp. 
by  H20;  pptd.  by  alcohol.  (Peltner,  B.  1909, 
42.  1782.) 

Rb2C2Oe.  Very  deliquescent.  (Constam 
and  Hansen,  Z.  Elektrochem.  1897,  3.  144.) 

Sodium  percarbonate,  Na2CO4+13^H2O. 

Sol.  in  H20  with  gradual  decomp.  (Tana- 
tar,  B.  1899,  32.  1544.) 

Sodium  hydrogen   percarboaate,   4Na2C04, 

H2COS. 

Ppt.  (Merck,  Chem.  Soc.  1908,  94.  (2) 
180.) 

Perchloric  acid,  HC104.  * 

Combines  with  H20  with  a  hissing  sound 
and  evolution  of  much  heat. 


Solution  in  HaO  is  very  stable. 

When  dil.  HClOi+Aqvis  distilled,  H2O  and 
HC1O4  distil  off  until  a  temp,  of  203°  is 
reached,  when  an  acid  of  constant  composi- 
tion containing  71  6-72  2%  HC1O4  <  =HC1O4 
-f  2H2O)  is  obtained  Forms  hydrate  HC1O4 
-j-H2O,  which  is  deliquescent,  and  dissolves 
in  H2O  with  evqlution  of  much  heat.  HC1O4 
is  very  unstable,  HClO4-f-H2O  more  stable, 
and  HC1O44-2H20  is  very  stable.  (Roscoe, 
A.  121.  346  ) 


Sp.  gr  of  HC104-hAq.  at  15°/4°. 


Sp  gr. 

HCfot 

Sp  gr 

Hdio* 

Sp  gr 

Held 

1  005 

1.00 

1.235 

33  29 

1  465 

54.50 

1  010 

1  90 

1  240 

33.85 

1  470 

54.89 

1  015 

2  77 

1.245 

34  40 

1  475 

55.18 

1.020 

3.61 

1.250 

34  95 

1.480 

55.56 

1  025 

4  43 

1.255 

35.49 

1  485 

55.95 

1.030 

5  25 

1  260 

36  03 

1  490 

56.32 

1  035 

6  07 

1  265 

36  56 

1.495 

56  69 

1.040 

6  88 

1  270 

37.08 

1.500 

57.06 

1  045 

9  68 

1  275 

37  60 

1  505 

57.44 

1  050 

8  48 

1  280 

38  10 

1  510 

57  81 

1  055 

9  28 

1.285 

38  60 

1  515 

58  17 

1.060 

10  06 

1  290 

39,10 

1  520 

58  54 

1  065 

10  83 

1.295 

39.60 

1  525 

58.91 

1.070 

11  58 

1.300 

40.10 

1.530 

59.28 

1  075 

12  33 

1.305 

40.59 

1.535 

59  66 

1.080 

13.08 

1  310 

41.08 

1.540 

60.04 

1  085 

13  83 

1.315 

41.56 

1.545 

60.41 

1  090 

14  56 

1.320 

42.03 

1.550 

60.78 

1  095 

15.28 

1.325 

42.49 

1.555 

61.15 

1.100 

16.00 

1.330 

42.97 

1.560 

61.52 

1  105 

16.72 

1.335 

43.43 

1.565 

61^89 

1  110 

17.45 

1.340 

43.89 

1.570 

62.26 

1.115 

18.16 

1.345 

44.35 

1.575 

62  63 

1  120 

18  88 

1.350 

44.81 

1.580 

63.00 

1.125 

19  57 

1.355 

45.26 

1.585 

63.37 

1.130 

20  26 

1.360 

45  71 

1.590 

63.74 

1.135 

20.95 

1.365 

46.16 

1.595 

64  12 

1  140 

21.64 

1.370 

46.61 

1.600 

64  50 

1.145 

22.32 

1.375 

47.05 

1.605 

64.88 

1.150 

22.99 

1.380 

47.49 

1.610 

65.26 

1.155 

23.65 

1.385 

47.93 

1.615 

65.63 

1  160 

24.30 

1.390 

48.37 

1.620 

66  01 

1.165 

24.94 

1.395 

48.80 

1.625 

66.39 

1.170 

25.57 

1.400 

49.23 

1.630 

66.76 

1  175 

26.20 

1.405 

49.68 

1.635 

67.13 

1.180 

26.82 

1.410 

50.10 

1.640 

67.51 

1.185 

27.44 

1.415 

50.51 

1.645 

67.89 

1.190 

28.05 

1.420 

50  91 

1.650 

68.26 

1.195 

28  66 

1.425 

51.31 

1.655 

68.64 

1.200 

29.26 

1  430 

51.71 

1  660 

69.02 

1.205 

29  86 

1.435 

52  11 

1.655 

69.40 

1.210 

30.45 

1.440 

52  51 

1.670 

69.77 

1.215 

31.04 

1  445 

52.91 

1.675 

70.15 

1  220 

31.61 

1.450 

53.31 

1.225 

32.18 

1.455 

53.71 

1.230 

32.74 

1.460 

54.11 

(Emster,  Z.  anorg.  1907,  52.  278.) 
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Sp.gr.  of  HClOt+Aq. 


<i  HO1O4 

Sp    fir        j       tip    KT. 
at  15°  1°     j     at  .40°  1° 

!       Hp    fir 
;     at  oQ°  4° 

11.  U 

1  0670    !     . 

1     1  0507 

35  63 

1  2560         I  2451 

1    1  2292 

55.63 

1  4S07 

1  4637 

«     1  4421 

69.81 

1  6708 

1  0284 

(Emster,  Z.  anorg.  1907t  52.  279.) 
Sp.gr.  of  HC104+Aq. 


Sp.  KT 

<  -*     kv-  **»•< 

corrected 

un  corrected 

',yi   D>   Wt. 

HCI04  m 

the  liquid 

20° 

50° 

20° 

50° 

1.7676 

1.7098 

1.7716 

1  7312 

100 

1.7817 

1  7259 

1.7858 

1  7475 

98  62 

1.8059 

1.7531 

1.8100 

1  7751 

94  67 

» 

1.7690 

. 

1  7912 

90  80 

1.7756 

f 

1.7979 

84  81 

1.7619 

f 

1  7840 

81  07 

1  7386 

1  7023 

1  7425 

1.7237 

75  59 

1.6471 

1,6110 

1  6508 

1  6311 

68  42 

1.5353 

1  5007 

1.5386 

1.5194 

60  38 

1.4078 

1  3779 

1  4108 

1  3949 

50  51 

1.2901 

1.2649 

1  2927 

1  2804 

39  73 

1.1778 

1.1574 

1.1800 

1  1715 

27  07 

(v.  Wyk,  Z.  anorg.  1905,  48.  45.) 
Bpt.  of  HC104-{-Aq.  at  atmospheric  pressure. 


%  bj,  wt.  HC1O4 
in  the  liquid 

%by*t  HCIO4 
in  the  vapor 

Initial  bpt 

.72.4 

72.4 

203° 

70  06 

40.11 

198.7 

65.2 

6.06 

181  2 

61  2 

0.9 

'  162  3 

56  65 

148  0 

5067 

132  4 

38  90 

114  8 

24  23 

105  8 

0  0 

0.0 

100 

(v.  Wyk,  Z.  anorg.  1905,  48.  33.) 
Bpt.  of  HG104-f  Aq.  at  18  mm.  pressure. 


%  by  wt.  HC1O<  in  the 
liquid 

Bpt 

100 
94.8 
92.0 
84.8 
79.8 
70.5 

16.0° 
24  8 
35 
70 
92 
107 

(v.  Wyk,  Z.  aaorg.  1905,  48.  36.) 

+H20.    Deliquescent.     (Roscoe,  A.  121. 
346.) 

-H2H20.    HC104+2HtO  has  L65  sp.  gr. 


and  boils  at  200°  (Serullas);  has  1.72-182 
sp,  gr  and  boils  at  200°  (Nativelle,  J  pr.  26. 
405). 

Sol.  in  alcohol  with  decomp.;  often  explo- 
sive 

+2^H2O.    (v.  Wyck.) 

+3H20.    (v.Wyck.) 

+3«H<0.    (v.Wyck.) 

Perchlorates. 

All  perchlorates  are  sol  in  H20,  KC104, 
RbC104,  and  CsClO4  somewhat  difficultly. 
They  are  all  deliquescent,  and  sol  in  alcohol, 
excepting  NH4C1O4,  KClOj,  Pb(C104)2,  and 
Hfi2(C104)2.  (Serullas,  A.  ch  (2)  46.  296.) 

Aluminum  perchlorate,  A1(C104)3+6H20. 

Very  deliquescent.  (Weinland,  Z.  anorg. 
1913,  84.  370.) 

Aluminum  sodium  perchlorate,  AlNa(Cl04)4 
+12H2O. 

SI.  hygroscopic.  (Weinland,  Z.  anorg.  1913, 
84.  370.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Ammonium  perchlorate,  NH4C104. 

Permanent.  Sol.  in  5  pts.  HaO;  somewhat 
sol.  in  alcohol.  (Mitscherlich,  Pogg.  25.  300.) 

Solubility  of  NH4C104  in  H20  at  t°. 


t° 

G  per  1  solution 

Sp.  gr. 

0 
20 
40 
60 
80 
100    • 
107 

115  63 
208  45 
305.77 
390.50 
481.86 
570.06 
591.15 

1.059 
1  098 
1  128 
1  158 
1.193 
1  216 
1.221 

(Carlson,  Festsk.  Stockholm.  1911.  262 ) 

100  g.  H20  dissolve  18.5  g.  NH4C104. 
(Hofmann,  Hdbald  and  Quoos,  A.  1912,  386. 
304.) 

100  g.  sat.  solution  in  B^O  contain  1.735 
(17.35?)  g.  NH4C104  at  14.2°.  (Thin  and 
Gumming,  Chem.  Soc.  1915, 107.  361.) 

Insol.  in  cone.  HC104+Aq. 

100  g.  sat.  solution  in  98.8%  ethyl  alcohol 
contain  1.96  g.  NE4C104  at  25,2°.  (Thin 
and  Gumming.) 

Sol.  in  acetone.  Eidmann,  C.  C.  1899,  II. 
1014.) 


Barium  perchlorate,  Ba(C104)2-h4H2O. 
Deliquescent.     Easily   sol.   in  H20 
alcohol. 


and 


PERCHLOEATE,  HYDRAZINE 


649 


+3E20.    Solubility  of  Ba(C10i)2-h3H2O  in 
H20  at  t°. 

Cobaltous  perchlorate,  Co(C104)2+9H2O. 
Solubility  in  H20  at  t°. 

t° 

G  per  100  g  HjO 

Sp  gr 

t° 

G  anhydrous  salt 
in  100  ccm 

Sp  gr.  of  sat 
solution  at  t°/4e 

0 
20 
40 
60 
80 
100 
120 
140 

206 
289 
358 
432 
497 
564 
645 
758 

1  782 
1  912 
2  009 
2  070 
2  114 
2  155 
2  195 
2  230 

—30  7 
—21.3 
0 
+  7.5 
18 
26 
45 

83.14 
90.57 
100  13 
101  92 
103  80 
113  45 
115  10 

1  5639 
1  5658 
1  5670 
1  5811 
1  5878 

(Carlson,  Festsk.  Stockholm,  1911.  262.) 
Bismuth  nerchlorate.  fBiO^OIfh. 

(Golblum  and  Terlikowsky.  Bull.  Soc.  1912, 
(4)  11.  146.) 

Insol.  in  H2O.  Easily  sol.  in  HC1  or  HN03 
+Aq,  less  easily  m  H2S04  +Aq.  (Muir,  C.  N. 
33.  15 ) 

Cadmium  perchlorate,  Cd(C104)2. 

Very  deliquescent.  Sol  in  H20  and  al- 
cohol (Serullas,  A.  ch.  46.  305.) 

+4H20.    (Salvador!,  C.  C.  1912,  II.  414.) 

+6H20.    (S.) 

Cadmium  perchlorate  ammonia,  Cd(C104)2, 
6NH3. 

Cd(C104)2,  4NH3.  (Salvadori,  C.  C.  1912, 
II.  414.) 

Caesium  perchlorate,  CsC104. 

Very  si.  sol.  in  H20.  (Retgers,  Z.  phys.  Ch. 
8.  17.) 

Solubility  in  H2Q.    100  g.  H20  dissolve  at: 
8.5°        14°       33.7°       42°       50° 
0.91      1.19      2.99       4.09     5.47  g.  CsC104, 

60°       70°        84°        99° 
7.30      9.79      16.51    28.57  g.  CsC104. 
(Calzolari,  Ace.  Sc.  Med.  Ferrara,  1911,  85. 
150.) 

Solubility  in  H20  at  t°. 


t° 

G  perlOOg.H2O 

Sp.  gr. 

5 
25 
80 

0  97 
2.05 
17  05 

1.007 
1  010 
1  084 

(Carlson,  Festsk.  Stockholm,  1911.  262.) 

Calcium  perchlorate,  Ca(ClO4)2. 

Very  deliquescent.  Very  sol.  in  H2O  and 
alcohol.  (Serullas,  A.  ch.  46.  304.) 

Cerous  perchlorate,  Ce(C104)3+8H20. 
Very  deliquescent.    (Jolin.) 

Chromic  perchlorate,  Cr(ClO4)3+t>H20. 

Very  hygroscopic.  (Weinland,  Z.  anorg. 
1913,  84.  371.) 

+9H20.  Can  be  cryst.  from  H2O.  (Wein- 
land.) 


+6H20.  (Salvadori,  Gazz.  ch.  it.  1912, 
42.  (1)  458.) 

Cohalt     perchlorate     ammonia,     Co(C104)2 

6NH8. 

Co(CI04)2}  5NH3. 
Co(C104)2,  4NH3,  and  +2H20. 
Co(C104)2,  3NH3,  and  -f3H20. 
Co(C104)2,  3NH3-h2H2O. 
(Salvadori,  Gazz.  ch.  it.  1912,  42.  (1)  458.) 

Cupric  perchlorate,  basic,  Cu(ClO4)2,  Cu(OH)2. 
Ppt.    (Salvadori,  C.  C.  1912,  II.  414.) 

Cupric  perchlorate,  Cu (CIO 4)2 

Deliquescent.  Sol.  in  H2O  and  alcohol. 
(Serullas,  A.  ch.  46.  306.) 

+4H2O.    (Salvadori,  C.  C.  1912,  II  414.) 

Cupric  perchlorate  ammonia,  Cu(C104)2, 
4NH3+2H20. 

Not  deliquescent.  Sol.  in  NH4OH+Aq. 
(Roscoe,  A.  121.  346.) 

Cu(C104)2,  NH3+H20. 

Cu(C104)2,  2CuOH-2H20,  NH3. 

Cu(C104)2,  2CuOH~2H20,  2NH3. 

Cu(C104)2,  Cu(OH)2+2H2O,  6NH3. 

Cu(C104)2,  Cu(OH)2+2H20,  4NH3. 

(Salvadori,  C.  C.  1912,  II  414.) 

Didymium  perchlorate,  Di(C104)3+9H20. 

Very  deliquescent.  Very  sol.  in  H2O  and 
alcohol.  (Cleve.) 

Erbium  perchlorate,  Er(C104)3-f8H20. 
Very  deliquescent. 

Glucinum  perchlorate,  G1(C104)2+4H2O. 

Very  deliquescent,  and  sol.  in  H20.  (Atter- 
berg.) 

Hydrazine    perchlorate,    (N^H4)(HC104)2-h 

3H20. 

1 1.  of  sat.  solution  in  H20  contains  417.2  g. 
at  18°,  sp.  gr.  =  1.264;  669  g.  at  35°,  sp.  gr.= 
1.391.  (Carlson,  Festsk.  Stockholm,  1911. 
262.) 
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Indium  perchlorate,  Jnt'ClO4)3-f8HoO. 

Deliquescent.  HaO  solution  decomp  at 
40°  with  separation  of  basic  salt  Sol.  in 
H/)  and  easily  forms  sat  solutions.  Sol.  in 
abs.  alcohol,  but  much  less  sol.  in  ether 


H20.     Decomp    by   alcohol. 
Chem.  Soc.  1895,  67.  1016.) 

Very  deliquescent 


121.  356.) 

Permanent     (Serullas.) 


(Chikashige, 
(Roscoe,  A. 


(Mathers,  J.  Am.  Chem  Soc.  1008,  30.  212)    Mercuric  perchlorate,  basic,  HgO,  2Hg(C104)2. 

Anhydrous     Ppt     Insol   in  either  HC1  or 


Iodine  perchlorate,  irC10i)3+2HaO. 

Decomp.  by  H/)  Indifferent  toward  or- 
ganic solvents  (Fichter,  Z.  anorg  1915.  91. 
135) 

Iron  (ferrous;  perchlorate,  Fe:  CIO 4)2. 

Tolerably  permanent;  sol.  in  H2O  (Serul- 
las, A  ch  46.  335  ) 


Iron  (ferric)  perchlorate, 
Sol.  in  HaO.    (Serullas  ) 


Iron  (ferric)  sodium  perchlorate, 

[Fe(C104)JNa+OHiO. 
Hydroscopic.     Can  be  cryst    from  H2O, 
(Weinland,  Z.  anorg.  1913,  84.  366.) 

Lanthanum  perchlorate,  La(ClO4)3-h9H20. 

Extremely  deliquescent.  Sol.  in  H20  and 
absolute  alcohol.  CCleve.) 

Lead    perchlorate,    basic,    2PbO,    C1207+ 

2H20. 

Decomp.  by  H2O  into  an  inspl.  more  basic 
salt,  and  sol.  Pb(C104)2.  (Marignac.) 

Lead  perchlorate,  Pb(C104)2+3H20. 

Permanent;  extremely  easily  sol  in  H20. 
(Roscoe,  A.  121.  356.) 

Sol.  in  about  1  pt.  H20.    (Serullas.) 

Lithium  percMorate,  LiC104. 

Deliquescent.  Sol.  in  H2O  and  alcohol 
CSemllas.) 

+3H2O.    (Wyrouboff,  Zeit  Kryst,  10.  626.) 

Magnesium  perchlorate,  Mg(C104)2. 

Deliquescent,  and  sol.  in  H20  and  alcohol. 
(Serullas.) 

+6H2O,  (Weinland,  Z.  anorg.  1913,  84. 
372.) 

Manganous  perchlorate,  Mn(C104)2. 

Very  deliquescent.  Sol.  in  H2O  and  al- 
cohol. (Serullas,  A  .  ch.  46.  335.) 

+6H2O.  Sol,  in  0.342  pts.H20.  (Salvadori, 
C.  <I  1912,  II.  414.) 

Manganous  perchlorate  ammonia,  Mn(C104)2, 

4'2' 


Sol.  in  HC1;  insol.  in  HNOS.    (Salvadori, 
C.  C.  1912,  II.  414.) 

Mercurous  perchlorate,  (HgC104)2+4H20. 
Very  sol.  in  H20.    Gradually  decomp.  by 


HNO3.  Decomp.  and  dissolved  by  a  mixture 
of  the  two  (Chikashige*,  Chem  Soc.  1905, 
87.  824.) 

+12H20    Very' sol.  in  H20.    (Chikashige.) 

2HgO,  Hg(ClO4)2. 

a-salt  Decomp.  by  H20.  Sol.  in  acids. 
(Chikashig6,  Chem.  Soc.  1895,  67.  1015.) 

/8-salt.  Insol.  in  H20;  insol  in  HC1  or 
HN03  (Chikashig£,  Chem.  Soc,  1905,  87. 
825) 

Mercuric  perchlorate,  Hg(C104)2. 

Very  deliquescent.  Sol  in  H20,  si.  sol. 
with  decomp.  in  alcohol.  (Serullas,  A.  ch. 
34.  243.) 

+6H20.  Very  hygroscopic.  Very  sol.  in 
H20.  Slowly  decomp.  by  H20,  more  easily 


bv  alcohol. 
67.  1014.) 


(C 


(,  Chem    Soc    1895, 


Mercuric  perchlorate  bromide,  HgC104Br. 

Decomp.  by  H20.  (Borelli,  Gazz.  ch.  it. 
1908,  38.  (2)  421  ) 

Mercuric    perchlorate    cyanide,    Hg(C104)2, 
Hg(CN)2 

Very  sol  inH2O.   Sol.  in  alcohol     (Borelli.) 

Mercuric  perchlorate  iodide,  Hg(ClO4)I. 

Deliquescent.  Decomp.  by  H20.  Sol.  in 
much  alcohol.  Decomp.  by  HN05.  Com- 
pletely sol.  in  KI  or  KCN+Aq.  (Borelli.) 


Mercuric 


c  perchlorate  sulphocyanide 
C104)2,  Hg(SCN)2. 


Insol.  in  H20  and  cone,  acids.   Sol.  in  aqua 
regia.    (Borelli.) 

-f  6H20.    (Salvadori,  C.  C.  1912,  II.  414.) 

Nickel  perchlorate,  Ni(C104)2. 

Deliquescent;  easily  sol.  in  alcohol  and 
H2O.    (Groth,  Pogg.  133.  226.) 

Solubility  in  H20  at  t°. 


t° 

G  anhydrous 
salt  m  100  ccm. 

Sp.  gr  of  the 
sat.  solution 

—30.7 
—21  3 
0 

+75 
18 
26 
45 

89  98 
92  48 
104  55 
106  76 
110.05 
112  15 
118.60 

1.5726 
1  5755 
1  5760 
1.5841 
1.5936 

(Golblum  and  Terlikowsky,  Bull.  Soc.  1912. 
(4)  11.  147.) 
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-f5H20.    (Golbluin  and  Terlikowsky.) 
.  +6H2O.     (Salvador!,  C.  C  1912,  II  414  ) 
-j-9H20.    (Golbluin  and  Terlikowsky.) 

Nickel    perchlorate,    ammonia,    Ni(C104)2, 
6NHs. 

Ppt.    (Salvador!.) 

Nitrosyl  perchlorate,  NO.O.C103+H20. 

Ppt.;  si.  hydroscopic;  decomp.  by  H20. 
(Hofmann,  B.  1909,  42.  2032.) 

Platinum  perchlorate,  Pt6C109+15H20. 
Insol.  in  H20.    (Prost,  Bull.  Soc.  (2)  46. 

15o.) 

Potassium  perchlorate,  KC104. 

Sol  in  57.9  pts  HaO  at  21  3°  (Longuinine,  A  121. 
123J ,  in  65  pts  H2O  at  15°  (Serullas,  A  ch  (2)  46  297) , 
m  88  pts  H2O  at  10°,  in  5o  pts  H20  at  100°  (Hutstem, 
J  B  1851.331) 

Solubility  in  H20. 

1  pt.  KCIp4  dissolves  in  142.9  pts.  H20  at 
6°,  and  solution  has  sp.  gr.  =  1.0005;  in  52.5 
pts.  H20  at  25°,  and  solution  has  sp.  gr.~ 
1.0123;  in  15.5  pts.  H2O  at  50°,  and  solution 
has  sp.  gr.- 1.0181;  in  5.04  pts.  H20  at  100°, 
and  solution  has  sp.  gr.  =  1.0660.  (Muir,  C. 
N.33. 15.) 

1  I  H20  dissolves  78.07  miUimols.  KC104 
at  10°;  120.4  mfllimols.  at  20°;  179.9  milli- 
naols.  at  30°.  (Noyes  and  Sammet,  Z.  phys. 
Ch.  1903,  43.  538.) 

1  1.  H2O  dissolves  0.1475  mol.  KC104  at 
25°.  (Rothmund,  Z.  phys.  Ch.  1909, 69. 539.) 

Solubility  in  H20  at  t°. 


G.  KC104 

in  100  g. 
H20 


G   KC104 

in  100  g. 

H20 


tains  2.085  g.  KC104  at  25  2°.  (Thin  and  dim- 
ming. Chem.  Soc.  1915,  107.  361.) 

KC104  is  sol.  in  22  C  pts.  H2O  at  ord.  temp., 
and  4  00  pts  at  100°;  in  29.6  pts  NH4OH-f 
Aq  (cone  )  at  ord  temp/  in  30.4  pts  XH4OH 
-f-Aq  (1  vol.  cone. +3  vols  H2O)  at  ord. 
temp.;  m  22  4  pts  HNO^+Aq  (1  vol  conc.-f 
5  vols.  H20)  at  ord  temp.,  and  5.00  pts.  at 
100°;  in  304  pts  HCl+Aq  (1  vol  conc.+ 
4  vols  H20;  at  ord  temp.,  45  2  pts  HC2H302 
+Aq  (1  vol.  commercial  acid  +  1  vol.  H20) 
at  ord.  temp  ,  in  24.4  pts.  NH4C2H"302+At>i. 
(dil  ECaHaOa+dil.  NH4OH+AqJ  at  ord. 
temp.,  and  6.00  pts  at  100°,  in  25.6  pts. 
NHiCl+Aq  (1  pt.  NB4CH-  10  pts.  H20)  at 
ord.  temp.,  and  6.00  pts  at  100°,  in  16.0  pts. 
NH4NOi+Aq  (1  pt.  NH4N03+10  pts  H2O) 
at  ord.  temp ,  and  4  00  pts.  at  100°;  in  25.6 
pts.  NaC2H302+Aq  (cone.  HC2H302+ 
Na2COj+4  vols.  H2O)  at  ord.  temp  .  and 
7.00  pts.  at  100°,  in  29.2  pts  Cu(C2H3O2)2+ 
Aq  (Stolba,  Z  anal.  2.  390)  at  ord.  temp., 
and  7.00  pts  at  100°;  in  27.2  pts.  cane  sugar 
(1  pt.+lO  pts  H2O)  at  ord.  temp.;  in  36.8 
pts.  grape  sugar  (1  pt.+lO  pts.  H2O)  at  ord. 
temp.  (Approximate.)  (Pearson,  Zeit.  Chem. 
1869.  662.) 

Solubility  of  KC104  in  HC104  at  25.2°. 


Normahtj  of  HCIO* 


0.01 
0  10 
I'.OO 


KC10* 


1.999 
1.485 
0.527 


(Thin  and  Gumming,  Chem.  Soc.  1915,  107. 
361.) 

Solubility  in  KCl+Aq  at  25°. 


Concentration  of  KC1 
Equivalents  per  litre 


Solubility  of  KClp4 
Equivalents  per  litre 


0 
10 
15 
20  5 


0  70 
1.14 

1  54 
1  90 


50 
70 
99 


6,45 
12.3 
22.2 


0  04973 
0  09933 


0.1282 
0  1123 


(Calzolari,  Ace.  Sci.  Med.  Ferrara,  1911,  85. 
150.) 


(Noves  and  Boggs,  J.  Am.  Chem.  Soc.  1911, 
33. 1652.) 

Solubility  in  K2S04+Aq  at  25°. 


t° 

G.  per  100  g.  H20 

Sp.gr. 

0 
20 
40 
60 
80 
100 

0.79 
1.80 
4.81 
8  71 
14.78 
20.98 

1.007 
1  Oil 
-1.022 
1.033 
1.053 
1.067 

IConcentration  of  KsftCU 
Equivalents  per  litre 


0.04970 
0  09922 


Solubility  of  KC10* 
Equivalents  per  litre 


0,1315 
0  1181 


(Carlson,  Festsk.  Stockholm,  1911.  262.) 

1  1.  HjO  dissolves  0.1481  equivalents 
KC104  at  25°.  (Noyes  and  Boggs,  J.  Am. 
Chem.  Soc.  1911,  33.  1652.) 

100  cc.  of  sat.  solution  of  KC104in  H2O  con- 


(Noyes  and  Boggs.) 

Very  si.  sol.  in  abs.  alcohol,  and  insol.  if 
alcohol  contains  trace  of  an  acetate.  (Ros- 
coe.)  Insol.inalcoholofO.835sp.gr.  (Schlos- 

m|'of  in*6400  pts.  97.2%  alcohol;  in  5000 
pts.  95.8%  alcohol;  in  2500-3000  pts.  90% 
alcohol;  in  25,000  pts.  alcohol-ether  f2  pts. 
97%  alcohol :  1  pt.  ether).  Practically  insol. 
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m  an  jilc  >h'»hc  solution  of  HClOi.    (\Venze1 
Z.  ans«'\v  Ch  1891.  001.) 

Solubility  of  KC1O4  in  ethyl  alcohol-fAq  at 
25  2°. 


\ol 


G  KCK>4 
.  in  100  g  alcohol 


51  2 
93  5 
98.  S 


0  754 
0  051 
0  019 


(Thin  and  Gumming,  Chem,  Soc.  1915,  107. 
361.) 

Solubility  in  organic*  compds.-hAq.  at  25°. 


Mol    KClOi  sol.  in 


Solvent 

1  litre 

0,5 

-X  methyl  alcohol 

0  1402 

ethyl  alcohol 

0  1356 

propyl  alcohol 

0  1343 

tert.  amyl  alcohol 

0.1279 

acetone 

0  1451 

ether 

0  1336 

glycol 

0  1416 

glycerine 

0  1404 

urea 

0  1510 

ammonia 

0  1474 

diethylamme 

0.1342 

pyridme 

0  1410 

urethane 

0  1400 

formamide 

0  1539 

acetamide 

0  1447 

acetic  acid 

0  1462 

phenol 

0  1362 

methylal 

0,1400 

methyl  acetate 

0  1429 

(Rothmund,  Z.  phys.  Ch.  1909,  69.  539.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);*ethyl  acetate  (Naumann, 
B.  1910,  43.  314  ) 

Potassium  rubidium  perchlorate, 

KRb2(C104)3. 

15.5  g.  are  contained  in  1  1.  solution  sat. 
at  20°;  sp.  gr. « 1.013.  (Carlson.) 

Rubidium  perchlorate,  RbClOi. 

Sol.  in  92.1  pts.  H20  at  21 .3°.  (Longuimne, 
A.  121.  123.) 

1  pt.  sol.  in  92.1  pts.  H20  at  21°  as  com- 
p^red  with  1  pt.  KCU04  sol.  in  57.9  pts.  H20 
at  21°.  (Erdmann,  Arch.  Pharm.  1894,  232. 


Solubility  m  H20  at  t° 


t° 

G  in  100  g  H20 

Sp  gr 

0 
20 
40 
60 
80 
100 

1.10        , 
1   56 
3  26 
6.27 
11  04 
15.75 

1  007 
1  010 
1  017 
1.028 
1  050 
1  070 

rCarlson,  Festsk.  Stockholm,  1911.  262.) 

Scandium  perchlorate. 

(Crookes,  Roy.  Soc.  Proc.  1908,  80.  A,  518.) 

Silver  perchlorate,  AgC104. 

Deliquescent  Sol.  in  H20  and  alcohol. 
(Serullas,  A.  ch.  46.  307.) 

Sodium  perchlorate,  NaClC>4. 

Deliquescent,  and  very  sol.  in  H20  and 
alcohol.  (Serullas.) 

Not  deliquescent  (Potilitzin,  J.  russ.  Soc. 
1889, 1.  258  ) 

Solubility  in  H20  at  t°. 


t° 

G.  m  1  1  of 
solution 

Sp.gr 

15 
50 
143 

1076 
1234 
1414 

1  666 
1  731 

1  789 

(Carlson,  Festsk.  Stockholm,  1911.  262.) 
-j-HoO.    Not  deliquescent.    (Potilitzin.) 

Strontium  perchlorate,  Sr(C104)2. 

Very  deliquescent.  Sol.  m  H20  and  al- 
cohol (Serullas,  A.  ch.  46,  304.) 

Terbium,  perchlorate. 

Very  sol.  in  H20  and  in  alcohol.  (Potratz, 
C.  N.  1905,  92.3.) 

Thallous  perchlorate,  TLClOi. 

1  pt.  salt  dissolves  in  10  pts.  H20  at  15°, 
and  0.6  pt.  at  100°.  (Roscoe,  Chem.  Soc.  (2) 
4.  504.) 

Solubility  in  H20  at  t°. 


Solubility  in  H20  at  t°. 

t° 

G.  per  100  g.  HsO 

Sp  gr. 

t° 

G.  RbC104 
m  100  g. 
HtO 

t° 

G.  RbC104 
in  100  g. 
HS0 

0 
10 
30 
50 
70 
80 

6  00 
8  04 
19.72 
39  62 
65.32 
81.49 

1.060 
1.075 
1.146 
1.251 
1.430 
1.520 

0 

8 
19,8 
30 

2.46 
'    3.50 
6.28 
9  53 

42.2 
50 

77 
99 

14.94 
19.40 
41  65 
76  5 

(Carlson,  Festsk.  Stockholm,  1911.  262.) 
SI.  sol.  in  alcohol.    (Roscoe.) 

(Calzolari,  Ace.  Sci.  Med.  Ferrara,  1911,  85. 
150.) 
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Thallic  perchlorate,  T1(C1O4)3+6H2O. 

Very  hydroscopic,  sol.  in  H20.  Decomp. 
in  moist  air.  (Gewecke,  Z  anorg  1912.  75. 

274.) 

Uranyl  perchlorate,  (U02)(C1O4)2+4H2O. 
(Salvador!,  Ch.  Z.  1912,  36.  513.) 
+6H20.    (Salvadori.) 

Yttrium  perchlorate,  Y(C104)3-f8H2O. 

Very  deliquescent.  Sol.  in  H2O  and  alcohol. 
(Cleve.) 

Zinc  perchlorate,  Zn(ClO4)2. 

Deliquescent.  Sol.  in  H20  and  alcohol. 
(Serullas,  A.  ch.  46.  302.) 

+4H2O,  and  6H2O.  (Salvadori,  C.  C. 
1912,  II.  414.) 

Zinc  perchlorate,  ammonia,  Zn(C104)2,  4NH3. 
Ppt.    (Salvadon,  C.  C  1912,  II.  414.) 
Zn(C104)2,  6NH3.    (Ephraim,  B   1915,  48. 

643.) 

Perchromic  acid. 

Sol.  in  ethyl  acetate  and  valerate;  in 
amyl  chloride,  formate,  acetate,  butyrate, 
and  valerate.  (All  give  blue  solutions.) 

Insol.  in  CS2,  CeH6,  CHC13,  CC14,  C6H5NH2, 
CeHsNOjj  and  toluene.  (Grosvenor,  J.  Am. 
Chem.  Soc.  1895.  17.  41-43  ) 

H8Cr08+2H2O.  Decomp.  above  —30°. 
(Riesenfeld,  B.  1914,  47.  552.) 


Ammonium  perchromate, 

Very  unstable.  SI.  sol.  in  cold  H20.  De- 
comp. by  cone.  H2S04.  Insol.  in  pure  al- 
cohol and  pure  ether.  Decomo.  by  boiling 
alcohol  containing  more  than  50%  H20. 
(Wohlers,  B.  1905,  38.  1888.) 

Cr04,  3NH3.  Sol.  in  10%  NH4QH+Aq; 
sol.  in  H20  with  decomp  ,  insol.  in  other 
solvents.  (Wiede,  B.  1897,  30.  2181.) 

NH4CrOB;  H202.  Decomp.  in  the  air. 
Sol.  in  ice  cold  H20,  decomp.  when  warmed. 
Insol.  in  alcohol,  ether,  ligroin  and  CHCla. 
(Wiede,  B.  1898,  31.  518.) 

Ammonium    hydrogen    perchromate, 

Cr02(O.O.NH4)(O.OH). 
Sol.  in  H2O  with  decomp.    Difficultly  sol. 
in  cold  abs.  alcohol.    (Hofmann,  B.  1904,  37. 
3406.) 

Barium  perchromate,  BaCr208. 

(Byers  and  Reid,  Am.  Ch.  J.  1904,  32.  513.) 

Calcium  perchromate,  CaCr208. 

Very  sol.  in  H20.  (Mylius,  B.  1900,  33. 
3689:  Byers  and  Reid,  Am.  Ch.  J.  1904*  32, 
513.) 

Lithium  perchromate,  Li2Cr208. 

(Byers  and  Reid,  Am.  Ch.  J.  1904,  32.  511.) 


Magnesium  perchromate, 
(Byers  and  Reid.) 


Potassium  perchromate, 

SI  sol.  in  cold  H20.  Decomp.  by  cone. 
H2S04  Insol  in  pure  alcohol  and  pure 
ether  Decomp.  by  boiling  alcohol  contain- 
ing more  than  50%  H2O  I  Wohldrs,  B.  1905, 
38.  1888.) 

+zH20.  Sol.  in  H20  at  0°  without  de- 
comp. (Riesenfeld  and  Kutsch,  B.  1908,  41. 
3948  ) 

K2Cr2O8.  Sol.  in  H20.  Decomp  in  the 
air.  (Byers  and  Reid,  Am.  Ch.  J.  1904,  32. 
505.) 

KCrO6,  H202  or  KH2CrO7.  Sol  in  ice  cold 
H2O,  decomp.  when  warmed,  explosive. 
(Wiede,  B.  1898,  31.  520.) 

Sodium  perchromate,  Na3CrOs. 

SI.  sol.  in  cold  H20.  Decomp.  by  cone. 
H2S04.  Insol.  in  pure  alcohol  and  pure  ether. 
Decomp  by  boiling  with  ale.  containing  more 
than  50%  H20.  (Wohlers,  B.  1905,  38.  188§.) 

Na*Cr2Oi5+28H20.  Efflorescent.  SI.  sol. 
in  cold,  easily  in  hot  H2O,  with  decomp. 
Not  decomp.  by  NaOH  H-Aq.  (Haussennann, 
J.  pr.  (2)  48.  70.) 

Na2O2O8.  (Byers  and  Reid,  Am.  Ch.  J. 
1904,32.511.)' 

Perchloroplatinocyanhydric  acid, 

H2Pt(CN)4Cl2+4H20. 
Very  sol.  in  H2O  and  alcohol. 

Ammonium  perchloroplatinocyanide, 

(NH4)2Pt(CN)4Cl2+2H2O. 
Sol  inH20. 

Barium  -  ,  BaPt(CN)4Cl2+5H20. 
Very  sol.  in  H20. 

Calcium  -  ,  CaPt(CN)4Cl2. 
Sol  inH20. 

Magnesium  -  ,  MgPt(CN)4Cl2-KH20. 
Sol.  in  H20. 

Manganous  -  ,  MnPt(CN)4Cl2+5H20.    , 
Sol.  in  H20  and  alcohol. 

Potassium  -  ,  K2Pt(CN)4Cl2-h2H20. 

Very  efflorescent,  and  sol.  in  H20  and 
alcohol. 


Percolumbic  acid, 

Insol.  in  H20.    Sol.  with  decomp.  in  warm 
H2S04.    (Melikoff,  Z.  anorg.  1899,  20.  341.) 

Caesium  percolumbate,  CssCbOs. 

Ppt.     (E.  F.  Smith,  J.  Am.  Chem.  Soo. 
1908,  30.  1658.) 
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Caesium  magnesium  percolumbate, 
MgCaCbOs+SHgO 

Sol.  in  H/J  without  decomp.  tE  F. 
Smith  J 

Calcium  potassium  percolumbate, 

CaKCb()s4-4H20. 
Difficultly  S'jl.  m  H2O.    (E.  F.  Smith  ) 

Calcium  sodium  percolumbate, CaNaCbOs-f- 

4HaO. 
Difficultly  sol  m  H2O     (E.  F.  Smith  ) 

Magnesium  potassium  percolumbate, 
MgKCbOs+7HaO. 

Sol  in  H2O  without  decomp.  (E.  F. 
Smith.) 

Magnesium  rubidium  percolumbate, 
MgRbCbQ8+74H30. 

Sol  in  H20  without  decomp.    (E.  F.  Smith. ) 

Magnesium  sodium  percolumbate, 

MgNaCbOg+SHaO. 
Sol.  in  HaO  without  decomp.   (E.  F.  Smith.) 

Potassium  percolumbate,  K3CbOs. 

Sol  m  HaO.  Ppt.  from  aq.  solution  by 
alcohol  (E.  F.  Smith.) 

K4Cb2Ou-f3H2O.  Sol  with  decomp.  m 
H,O.  Ppt.  by  alcohol.  Sol.  m  KOH+H2O2 
+Aq  (Melikoff,  Z.  anorg  1899,  20.  342.) 

Rubidium  percolumbate,  Rb3CbOs. 

Sol.  in  HsO.  Insol.  in  alcohol.  (E.  F. 
Smith.) 

Sodium  percolumbate,  NasCb08. 

Sol.  in  H2O.  Insol.  in  alcohol.  (E.  F. 
Smith.) 

Perf erricyanhydric  acid. 

Potassium     perferricyanide,     K2Fe(CN)6-|- 

H20  (?). 

Very  hygroscopic,  and  sol  in  H2O.  Nearly 
insol.  in  absolute  alcohol.  Decomp.  by  hot 
H2O.  (Skraup,  A,  189.  368.) 

Periodic  acid,  H6I08. 

Deliquescent  in  moist  air;  very  sol.  in  H20. 
(Bengieser,  A.  17.  254.) 

Rather  easily  sol.  in  alcohol  and  ether. 
(Bengieser.) 

Rather  easily  sol.  in  alcohol,  less  in  ether. 
(Langtoch.) 

SI.  sol.  in  alcohol,  still  less  in  ether.    (Lang- 
lois,  J.pr.  56.36.) 
Sp.  gr.  of  EUIOc-f  Aq. 

HJ06-f-  20F20  =  1.4008. 
HJO.+  40B20  =  1.2165. 
H6I06+  SOFiO- 1,1121. 
H5lOfl-fl60B2O  =  1.0570.  \ 

H8IOe+320H20  =  1.0288. 
(Thomsen,  B.  7.  71.)  i 


Perio  dates. 

Most  penodatcs  arc  insol  or  si  sol  inH20, 
all  are  msol  or  veiy  si.  sol  in  alcohol,  but 
they  all  dissolve  in  dil.  HNO8+Aq.  (Ben- 
ftieser.  ) 


Aluminum  wetaperiodate,  A 

Stable  in  solution  containing  HNO3. 
(Eakle,  C  C  1896.  II,  G49  ) 

Ammonium  7/ze/aperiodate,  NHJO4 

SI  sol.  in  H20    Cryst  with  3H20  (Ihre,  B 

3.  316),  2H20  (Langlois,  A.  ch  (3)  34.  257) 
Stable  in  solution  containing  free  ammonia. 

(Eakle,  Zeit  Kryst.  1896,  26.  258-88.) 
100  pts.  H20  dissolve  2  7  pts   NH4I04  at 

16°,  sp  gr  of  sat  solution  at  16°/4°  =  1  0178. 

(Barker,  Chem  Soc  190S,  93.  17  ) 

Ammonium  cteesoperiodate,  (NEWJaOg-j- 
3H20. 

Sol  in  H2O.  (Rammelsberg,  Pogg  134. 
379.) 

Stable  in  solution  containing  free  ammonia. 

Two  modifications  (Eakle,  Zeit.  Kryst. 
1896,  26.  558-SS;  C.  C  1896.  II,  649.) 

Ammonium  lithium  cfo'mesoperiodate, 


Sol  inH20.    (Ihre) 

Ammonium  magnesium  mesoperiodate, 

NH4MgIOB+3H20 

Precipitate.      (Rammelsberg,    Pogg.    134. 
510.) 

Barium  m^aperiodate,  Ba(IO4)2. 
Known  only  in  solution. 


Barium  cteesoperiodate, 

SI.  sol  in  H20;  easily  sol.  in  dil.  HNO8-{- 
Aq.  (Rammelsberg,  Pogg.  134.  391  ) 

Cryst.  also  with  3H20,  5H20,  and  7H20. 

Barium  wesoperiodate,  Ba2(I05)2-h6H20. 
(Ihre.) 

Barium  or^operiodate,  Bas(I06)2 

Insol.  in  H20.  Sol.  in  HN03-f-Aq.  (Ram- 
melsberg ) 

Barium  efoTnesocfo'periodate,  Bas^Oia  +5H2O. 

Precipitate.  Sol.  in  dil.  HNOs+Aq. 
(Rammelsberg,  Pogg.  134.  395.) 

Barium  periodate  tungstate. 
See  Tungstoperiodate,  barium. 

Caesium  metaperiodate,  CsIOi. 

SI.  -sol,  in  cold  H20;  readily  sol  in  hot  H20. 
(Wells,  Am.  Ch.  J.  1901,  26.  279.) 

2.15  pts.  are  sol.  in  100  pts.  H2O  at  15°. 
Sp.  gr.  of  the  sat.  aq.  solution  at  15°/4°« 
1.0166.  (Barker,  Clxexn.  Soc.  1908,  93.  17.) 
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Caesium  periodate  hydrogen  fluoride,  2CsIO4, 

SHF+H^O. 

Sol.  in  40-60%  HF+Aq  Decomp.  by 
H20  Efflorescent.  (Wemland,  Z.  anorg. 
1899,  22.  263.) 

Cadmium  metaperiodate,  Cd(I04)2 
Ppt     (Rammelsberg,  Pogg.  134.  51G.) 

Cadmium  taesoperiodate,  Cd2I209-|-9H20. 
Insol.  in  H20.    (Rammelsberg  ) 


Cadmium  >wesoperiodate,  Cdad 
Ppt 
CdHIO6.    (Kimmins,  Chem.  Soc  55.  151.) 

Cadmium  ^periodate,  Cd4I2On+3H2O. 
Insol  in  H20.    (Rammelsberg.) 


Cadmium  periodate, 

Insol  in  H20.    (Rammelsberg.) 

Calcium  raetoperiodate,  Ca(IO4)2 

Sol  in  H5I06+Aq  and  acids.  (Rammels- 
berg, Pogg.  134.  405.) 

Calcium    (teesoperiodate,    Ca2I209+7H2O, 

and  9H20. 

SI.  sol.  in  H20.    (Rammelsberg.) 
+3H2O     (Langlois  ) 

Calcium  ort/ioperiodate,  Cae(I06)2 

Insol.  in  H20.  Sol.  in  HN03+Aq.  CRam- 
melsberg,  Pogg.  44.  577.) 

Cobaltous  periodate,  7CoO,  2I2O7+18H20. 

Attacked  by  HC1,  and  sol.  on  warming. 
Slowly  but  completely  sol  inNH03.  (Lautseh, 
J.  pr.  100.  89.) 

Could  not  be  obtained  by  Rammelsberg. 

Cupric  cforaesoperiodate,  Cu2I209-{~6H2O. 

Decomp.     b 
(Rammelsberg. 


Decomp.     by    H20    without    dissolving. 
•  •      :.) 


Cupric  ortfioperiodate,  Cu2HI06. 

Very  sol.  in  HNOS  +  Aq.    (Kimmins,  Chem. 
Soc.  55.  150.) 

Cupric  ^'periodate,  Cu4I2On+H20. 

Insol.   in  H20;  sol,   in  dil.  HNO8+Aq. 
(Rammelsberg.) 

+7H20.    (R) 


Cupric  periodate,  5CuO,  I2 

Wholly  insol.  in  H2O.    (Rammelsberg,  B. 
1.  73.) 

Didymium  peroidate,  Di202(I04)2. 

Precipitate. 

Dn05+4H20.   Ppt.    (Cleve,  Bull.  Soc.  (2) 
43.  362.) 


Erbium  periodate. 
Sol.  in  H20     (Hoglund.) 

Glucinum  periodate,  G13(I05)2+11H20. 

Docomp.  by  H20  without  dissolving.  Eas- 
ily sol  m  HN03-f  Aq. 

+13H30  Nearly  insol  in  H2O.  (Atter- 
berg,  B.  7.  474.) 

Iron  (ferrous)  ort/ioperiodate,  Fe5(IOc)o. 
(Kimmins,  Chem.  Soc.  55.  150  ) 
FeH3IO6.    (Kimmins.) 

Iron  (ferric)  periodate,  2Fe2O3,  I2O7+21H20. 
Ppt     (Rammelsberg.) 

Iron  (ferric)  (toesoperiodate,  FeHI2O9. 

Insol  in  dil.  HN034-Aq.  (Kimmins, 
Chem  Soc.  55.  149  ) 

Iron  (ferric)  wetaperiodate,  Fe(IO4)3. 


Lanthanum  periodate, 

Precipitate.    (Cleve.) 


Lead  raetaperiodate, 

Sol.  in  HNOs+Aq.    (Kimmins.) 

Lead  or^operiodate,  Pb3H4(IO6)2. 

Sol  in  HNOs+Aq.  (Kimmins,  Chem.  Soc. 
55.  149.) 

Lead  raesoperiodate,  Pb3(I06)2+2H20. 

Insol.  in  H20  or  excess  of  periodic  acid-f 
Aq.  Decomp.  by  dil.  H2S04+Aq.  (Ben- 
gieser,  A.  17.  254.) 

Lithium  metoperiodate,  LiI04. 

Difficultly  sol.  in  H2O.  (Rammelsberg,  B. 
1.  132.) 

Somewhat  deliquescent. 

-f  H20;  sol.  in  H20.  (Barker,  Chem.  Soc. 
1911,  99.  1326.) 

Lithium  cftmesoperiodate,  Li4I209-h3H20. 

Very  si.  sol.  in  H20.  (Rammelsberg,  Pogg. 
134.  387.) 

Lithium  ort/ioperiodate,  Li6IOs. 

H2O  dissolves  out  a  slight  amount  of  Lil. 
Easily  sol.  in  HNO8+Aq.  (Rammelsberg, 
Pogg.  137.  313.) 

Magnesium  mefoperiodate,  Mg(I04)2+ 

10H20. 
Easily  sol.  in  H20.    (Rammelsberg.) 

Magnesium  ^'periodate,  Mg4I2On+6H20,  or 


SI.  efflorescent.    Insol.  in  H20.    (RamTnels- 
berg.) 
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Magnesium  r/uw.soperiodate,  MgjIsO»-f- 

311,0 

i  Roniinelabwc,  Po*s  *34.  499  ) 
4-loHaO     In.sol.  in  H2O     Hoi,  in  periodic 

acul-f  Aq.    (Langlois  ) 

Manganic  periodate. 
See  Manganiperiodic  acid. 

Mercurous    ^'periodate,    5Hg3O,    I^O?,    or 

4HgsO,  Ia07*HgsIaOn 
Insol.  in  H20,    Easily  sol.  m  HNO8+Aq 
and  in  HCl-f  Aq     f  Lautaoh,  J.  pr  100.  86.J 

Mercuric  orMoperiodate,  Hg5(IOe)i>. 

Insol.  in  H20.  Easily  sol  in  HC1  SI  sol 
in  HN03.  (  Lautsch  ) 

Mercuric  potassium  periodate,  lOHgO,  5K2O, 

6I2O7. 

Insol.  in  H2O.  Difficultly  sol.  in  warm 
HNO3  without  decomp  (Rammelsberg, 
Pogg.  134.  526.) 

Nickel  <toeb'0periodate,  NisTaC^. 
f  Kimmins,  Chem.  Soc.  55.  151.) 

Nickel  Mot0periodate,  Nisf  lOs)* 
(Kinimins.) 

Nickel  periodate,  7XiO,  4I207+63H20. 
Insol.  in  H20.    Easily  sol.  in  HsIOe 
<  Rammelsberg,  Pogg.  134.  514.) 

Potassium  w  da  periodate,  KI04 

SI.  sol  in  H20.  Sol.  in  290  pts  cold  H2O. 
(Rammelsberg,  Pog|.  134.  320.) 

Almost  insol.  in  KOH-f  Aq. 

0.66  pt.  is  sol.  in  100  pts.  H20  at  13°.  Sp. 
gr.  of  the  sat.  sol.  at  13°/4°  »  1.0051.  (Barker, 
Chem.  Soc.  1908,  93.  16.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,42.3790)  " 


Potassium  >ne&operiodate,  KjI 
Deliquescent.    Easily  sol.  m  H20.    (Ihre.) 


Potassium  t&mesoperiodate, 

Sol.  in  9.7  pts.  cold  H20.    (Rammelsberg, 
Pogg.  134.  320.) 

Sol.  in  KOH-fAq. 


Potassium  hydrogen  dmesoperiodate, 

KtHMV 

Less  soL  in  H20  than  KIO4.    (Kimmins, 
Chem.  Soc.  51.  356.) 

Potassium  manganic  periodate. 
See  Manganiperiodate,  potassium. 

Potassium  zinc  periodate,  K20.  4ZnO,  2Ig07 

4-4H20. 
Ppt.    (Rammelsberg,  Pogg.  134.  368.) 


Potassium  periodate  tungstate, 
See  Tungstoperiodate,  potassium. 

Rubidium  penodate,  RbI04. 

0  05  pt  is  sol  in  100  pts  H20  at  13°.  Sp. 
gr.  of  the  sat  aq.  solution  at  1374°  =  1  0052. 
(Barker,  Chem.  Soc.  1908,  93.  16.) 

Samarium  periodate,  Sm(I05)+4H2O. 
Precipitate     (Clevc.) 

Silver  jwetopenodate,  AgIO4. 

Deeomp.  by  cold  H2O  into  AgJ209+3H20, 
and  by  warm  H20  into  Ag  J2O9  H-H3O.  (Am- 
mermuller  and  Magnus,  Pogg.  28.  516.) 

+HoO.    Insol.  ppt.    (Kimmms.) 

Silver  waesoperiodate,  Ag3IO5, 

(Fernlunds,  J  pr.  100.  99.) 

AgoHIOs.  Insol.  ppt.  (Kimmins,  Chem. 
Soc  51.  358  ) 

Ppt.  by  dil  nHN03;  sol.  m  HN03.  (Rosen- 
heim,  A.  1S99,  308.  57.) 


Silver  <toes0periodate,  Ag4l209+H2O,  or 
3H20. 

Insol.  ppt,    (Kimrnins.) 

Decomp.  by  boiling  HsO  into  Ag^IOe. 
(RammelsbergO 

Silver  0r#i0periodate,  AgsIOc. 

Sol.  in  HNO3  or  NH4OH  +  Aq.  (Rammels- 
berg, Pogg.  134.  386.) 

Sol.  m  excess  NH4OH-hAq;  pptd.  by 
HN03  (Rosenheim,  A.  1899,  308.  56.) 

AgsPMOe.  Insol.  ppt.  (Kimmins,  Chem. 
Soc.  51.  358.) 

Ag2H3IO«    As  above.    (Kimmins.) 

Sol.  in  dil.  HNOS.  (Rosenheim,  A.  1899, 
308.  53.) 


Silver  cforaesodtperiodate,  A 

HNOs+Aq  dissolves  out  Ag20 
NH4OH+Aq.    (Lautseh.) 


Silver  c&periodate,  A 

SI  sol.  in  HNOs+Aq;  insol.  in  NH4OH-f- 
Aq.    (Lautsch,  J.  pr  100.  75  ) 


Insol.  in 


Sodium  metoperiodate, 

Easily  sol.  in  H20. 

+2H20.    (Lauglois.) 

+3H2O.  Efflorescent:  sol.  in  32  pts.  H20 
at  ord.  temp.  (Rammelsberg,  J.  pr.  103.  278.) 

Sodium  dmesoperiodate,  Na4l2O9-{-3H2O. 

Scarcely  sol.  m  cold,  si.  sol.  in  hot  H20. 
(Magnus  'and  Ammenntiller,  Pogg.  28.  514.) 

Very  sol.  in  dil.  HNOs+Aq.    (Langlois.) 

SoL  in  HCsHaOa-fAq  with  decomp. 
(Bengieser,  A.  17.  254.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3790  ) 
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Sodium  wesoperiodate,  Na3I06+5/4H2O. 

Sol  mH2O.    (Ihre.) 

4-H20  =  Na3H3I06  Less  sol.  in  H2O  than 
NaJ209  +  3H20(  -  Na2H3IOc).  (Kimmins, 
Chem.  Soc  51.  357  ) 

Sodium  orthopenodate,  Na5IOc 

Na2H3IOG.  Correct  composition  for 
Na4I2Ofl  -f  3H2O  (Kimmins.) 

NasH2I06,   Correct  composition 
+H20.    (lummins) 


Strontium  raetaperiodate,  SrdOOs-f  6H20. 
Sol  in  H20. 

Strontium  toesoperiodate,  Sr2I209, 
Decomp.  by  H20. 
+3H20. 

Strontium  wesoperiodate,  Sr3(IO6)2. 
Precipitate. 


Strontium  ortAoperiodate,  Sr6(IO6)2. 
(Rammelsberg,  Pogg.  44.  577,) 

Thallic  periodate,  3T12O8,  I207-f  30H20. 

Insol.    in    H20.      Decomp.    by    alkalies. 
(Rammelsberg,  B.  3.  361.) 

Thorium  periodate. 

Precipitate.    Sol.  in  HN08+Aq. 

Uranous  periodate. 
Precipitate,  which  quickly  decomposes. 

Ytterbium  periodate,  YbIOfi+2H2O. 

Hydroscopic.    (Cleve,  Z.  anorg.  1902,  32. 
136.) 


Yttrium  periodate,  Y2(I05)2-|-8H20. 
Very  slightly  sol.    (Cleve ) 
3Y2O3,2I2O7-h6H2O.  Precipitate.  (Cleve.) 


Zinc  dwraesoperiodate,  Zn2I209-j-6H20. 
(Rammelsberg,  Pogg.  134.  513.) 

Zinc  periodate,  3ZnO,  2l207-f.7H20. 

(Langlois.) 

Zinc  c&periodate,  ZnJ2Ou+H2O. 

Easily  sol.  in  H20,  si.  acid  with  HNO8. 
(Langlois,  A.  ch.  (3)  34.  257.) 

Zinc  dtwesoeftperiodate,  Zn5l40i9+14H20  (?). 
(Rammelsberg.) 


Zinc  periodate,  9ZnO,  2I2O7+12H2O. 
(Rammelsberg.) 

Pexiodoplatinocyanhydric  acid. 

Barium  periodoplatinocyanide,  BaPt(CN)4I2 


Easily  sol.  in  H20  or  alcohol     (Hoist,  Bull. 
Soc  r2)22.  347.) 

Potassium  periodoplatinocyanide, 

K2Pt(CN)J2. 
Permanent.    Easily  sol.  in  H2O  or  alcohol. 

Permanganic  acid,  EMnCU. 

Known  only  in  solution,  which  decomposes 
by  evaporation  or  warming. 

Permanganates. 

All  permanganates  are  sol.  in  H20,  except- 
ing AgMnO-t,  which  is  si.  sol. 


Ammonium  permanganate, 

Sol.  in  12.6  pts  H30  at  15°.    (Aschoff.) 
Sol   in  H20  with  decomp.     (Christensen, 

Z.  anorg.  1900,  24.  206  ) 

Barium  permanganate,  Ba(MnO4)2. 
Sol.  in  H20. 

Cadmium  permanganate,  Cd(MnO4)2-h8H2O. 
Stable.    (Klobb,  Bull.  Soc.  1894,    (3)  11 
607.) 


Cadmium 


•mum  permanganate 
Cd(Mn04)2,  4NH8. 


ite  ammonia, 


Sol.  in  H20  with  decomp.     (Klobb,  Bull, 
Soc.  (3)  3.  510.) 

Caesium  permanganate,  CsMnO-i. 

SI.  sol.  in  cold,  somewhat  more  easily  soL 
in  hot  H20.    (Muthmann,  B.  1893,  26, 1018.) 

Solubility  in  H2O. 

100  com.  of  the  sat.  solution  contain  at: 

1°          19°  59° 

0.097        0.23         1.25  g.  CsMn04. 

(Patterson,  J.  Am    Chem    Soc.  1906,  28. 
1735.) 

Calcium  permanganate,  Ca(Mn04)s+5H2O. 
Deliquescent. 

Cupric  permanganate. 

Deliquescent, 
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Cupric  permanganate  ammonia,  CufMnO^a, 
4XH3. 

Solubility  in  H20  at  t°. 
p  =  pts.  KMn04  sol.  in  100  pts.  H20  at  t°. 

Sol   in  H"O  with  slow  docomp      (  Klobb 

Bull.  Soc  '3,1  3.  509.) 

t° 

P 

t° 

P 

t° 

p 

t° 

p 

0 

2  76 

19 

6  26 

38 

11  74 

57 

20  29 

Didymium    permanganate,    DifMnO4)3+ 

1 

2  90 

20 

6.48 

39 

12  12 

58 

20  83 

21H/J 

2 

3.06 

21 

6  70 

40 

12  51 

59 

21.39 

SI.  sol.  m  HaO.     (Frerichb  and  Smith,  A 

3 

3.22 

22 

6  94 

41 

12  91 

60 

21  96 

191.  331  ) 

4 

3.38 

23 

7  18 

42 

13  31 

61 

22.55 

Has  not  been  prepared.    (  Clove,  B.  11.  012.) 

5 

3.54 

24 

7.42 

43 

13  72 

62 

23  15 

6 

3  70 

25 

7  68 

44 

14  14 

'63 

23.76 

Lanthanum     permanganate,     La/Mn04)34- 

0  1  TT   /~\ 

7 
8 

3.86 

4.04 

26 
27 

7  94 
8.20 

45 
46 

14.56 
15  00 

64 
65 

24  38 
25.01 

SIHaO. 

9 

4.22 

28 

8  48 

47 

15.44 

66 

25  67 

Ppt.    (Frerichs  and  Smith,  A  191.  331  ) 

10 

4.40 

29 

8  77 

48 

15  88 

67 

26.34 

Has  not,  been  prepared     (  Clevo,  B  11.  910.) 

11 

4  58 

30 

9.07 

49 

16.32 

68 

27.03 

12 

4.78 

31 

9.37 

50 

16.77 

69 

27  84 

Lead  permanganate. 

13 
14 

4.98 
5  18 

32 
33 

9.69 
10  01 

51 
52 

17.23 
17.71 

70 
71 

28.56 
29  30 

Sol  in  HXO3+Aq     (Forehhammer  ) 

15 

5  38 

34 

10  34 

53 

18  21 

72 

30.05 

16 

5  60 

35 

10.68 

54 

18.71 

73 

30.81 

Lithium  permanganate,  LiMnO4-f"3H20. 

17 

18 

5  82 
6  04 

36 
37 

11  02 
11  38 

55 

56 

19  23 
19.75 

74 
74  5 

31  57 
31.95 

Sol.  in  1.4  pts.  HjO  at  16°.    (  AschofT  ) 

(Worden,  J.  Soc  Chem.  Ind.  1907,  26.  453  ) 

Magnesium  permanganate,  Mg(MnOj2. 

Insol.  in  CHClj,  CC14,  CoH6,  toluene,  nitro- 
benzene, hgroin,  ether  and  CSg.  Sol.  in 
methyl  alcohol,  acetone,  pyridine,  and  readily 
sol.  in  glacial  acetic  acid.  Only  pyridine  and 
glacial  acetic  acid  are  sufficiently  stable  to- 
ward the  salt  to  be  of  any  practical  use  for 
oxidation  purposes.  (Michael  and  Garner, 
Am  Ch.  J.  1906,  35.  268  ) 

+6H2O.    Easily  deliquescent. 

Nickel  permanganate  ammonia,  Xi(Mn04)2, 

4XH3. 

Sol.  in  H20  with  decomp.  (Klobb,  Bull. 
Soc.  (3)  3.  509.) 

Potassium  permanganate,  KMnO4. 


Solubility  in  H20. 

100  com.  of  the  sat  solution  contain  at. 
0°         15°       153°        30° 
284      5.22        530      8.69  g.  KMnO4. 
Sp.   gr    of  sat.    solution   at    15°  =  1035. 
('Patterson,  J    Am.   Chem.  Soc.   1906,   28. 
1735) 

1 1  sat.  KMnO4+Aq  contains  at: 
0°       10°     20°      30°     40° 
0  176  0278  0.411  0.573  0.792  mol.  KMnO4, 

53°         63°         70°         75° 
1 154     1.429      1.812     2.047  mol.  KMnO4. 
(Sackur,  Z  Elektrochem.  1912,  18.  723  ) 

Solubility  of  KMnO4  in  H2O  at  t°. 


001.  in  10  pis.  Jti2u  at  JL.T.    uuitscnerucn.; 
Solubility  in  100  pts.  H20  at  t°. 

Grams  KMnO*  sol.  in 
100  grams  EkO 

t° 

0  58 
1  01 
2  02 
2  91 
4  22 
5  20 
7  53    • 
11  61 
16  75 

—  0  18 

t° 

Pts  KMnOt 

—  0  27 
—  0  48 

0 
9.8 
19.8 
24  8 
29.8 
34  8 
40.0 
45.0 
50  0 
55.0 
65.0 

2  83 
4.31 
6.34 
7  59 
9.03 
10.67 
12  56 
14.58 
16.89 
19.33 
25  03 

—  0  58 
+10 

+15 
+25 
+40 
+50 

(Voerman,  C.  C.  1906,  I.  125.) 

Sol.  in  cone.  H2SO4.    Deliquesces  in  liquid 
HC1,  but  does  not  dissolve.    (Gore.) 
Slowly  sol.  in  H3P04+Aq.    (Chevillot  and 
Edwards.) 

(Baxter,  J.  Am.  Chem.  Soc.  1906,  28.  1343.) 
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Solubility  m  KOH+Aq  at  t°  expressed  in  mol.  per  1.  of  the  sat.  solution. 


t° 

HaO 

1-nKOH 

2-nKOH 

4-n  KOH 

6-n  KOH 

S-nKOH 

10-nKOH 

0 

0  176 

0  050 

0  031 

0  027 

0  023 

0  017 

0  012 

10 

0  278 

0  112 

0  068 

0.04S 

0  042 

0.028 

0  016 

20 

0  411 

0  179 

0.119 

0  079 

19°  0  074 

0  032 

0  029 

30 

0  573 

32°  0  316 

32°  0  213 

32°  0  149 

0  114 

32°  0  062 

0  040 

40 

0  792 

0  439 

0  306 

0  211 

0  161 

0  084 

0  052 

50 

53°  1.154 

50°  0  638 

0  462 

0  304 

0  219 

0  111 

63 

1  429 

61°  0  904 

60°  0.639 

0  427 

0  291 

61°  C  143 

0  071 

70 

1  812 

1  172 

0  869 

0  572 

0  390 

0  188 

0  082 

75 

2  047 

0  651 

0  089 

80 

1.513 

1  190 

0  500 

0  231 

84 

1  655 

1  352 

83°  0  803 

85°  0  572 

90 

0  649 

0  297 

(Saekur,  Z.  Elektrochem.  1912,  18.  723.) 


Solubility  in  salts +Aq.  at  t°. 


Solvent 

t° 

Mol.  KMn04 
in  1  1.  of  sat 
solution 

0.  1-n  Ka-C?? 
2 

0 

25      ' 
40 

0.1462 
0  4375 
0  7380 

T  ^K2C03 

0 
25 
40 

0  0629 
0  2589 
0  5007 

2 

3_nK2C03 

0 
40 

0.0446 
0  3519 

^n      2 

4HnK"00- 
2 

0 
25 

0.0270 
0.0930 

fr^K.003 
2 

0 

0  0156 

0.1-nKCl 

0 
25 
40 

0.1395 
0.4315 
0.7380 

0.5-nKCl 

0 
25 
40 

0  0760 
0.3060 
0.5840 

1-nKCl 

0 
25 
40 

0  0532 
0.220 
0.444 

2-nKCl 

0 

25 

40 

0.0379 
0.1432 
0.288 

(Safckur,  Z.  Elektrochem.  1912,  18.  723.) 

Very  sol.  in  liquid  NH8.  (Moissan,  A.  ch. 
1895  (7)  6.  428;  Franklin,  Am.  Ch.  J,  1898, 
20.  829.) 

Decomp  immediately  by  alcohol.  Sol.  m 
acetone.  (Eidmann,  C.  C.  1899.  II,  1014; 
Kaumann,  B.  1904,  37.  4328.) 


Solubility  in  acetone-hAq.  at  13°. 
A~ccm.  acetone  in  100  ccm.  acetone+Aq. 
1/s  KMn04  =millnnols  KMn04  in  100  ccm. 
of  the  solution. 


A 

i/6  KMn04 

0 

148.5 

10 

162  2 

20 

177  3 

3D 

208  2 

40 

257.4 

50 

289.7 

60 

316.8 

70 

328.0 

80 

312.5 

90 

227.0 

100 

67.6 

(Herz  and  Knoch,  Z.  anorg.  1904,  41.  317.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Difficultly  sol.  in  methyl  acetate.  (2STau- 
mann,  B  1909,  42.  3795.) 

Sol.  m  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601 ) 

Rubidium  permanganate,  RbMnO4. 

Solubility  in  H20  lies  between  K  and  Cs 
salts.    (Muthmann,  B   1893,  26.  1018.) 
Solubility  in  H20.  . 

100  com.  of  the  sat.  solution  contain  at* 
o°          19°         60° 
046        1-06       468g.RbMn04. 
(Patterson,  J.  Am.  Chem,  Soc,  1906,  28. 
1735.) 

Silver  permanganate,  Ag*Mn04, 

Sol.  in  109  pts  cold  H20  and  much  less  Lot 
H2O  Decomp  by  boiling.  (Mitscherlich, 
Pogg.  26.  301.) 

Silver  permanganate  ammonia. 

SI  sol  in  cold,  more  easily  in  hot  H20, 
(Klobb,  C.  K.  103.  384.) 


660 


PERMANGANATE,  SODIUM 


Sodium  permanganate, 

Deliquescent.    Kxtreim-ly  sol.  in  II2O. 

Modfrriti'lj  sol.  m  liquid  NH,j     (Franklin, 
Am  Oh  J   fsNS,  20.  X29  ) 

Strontium  permanganate,  Sr(MiiOj).j-f  411  •/) 
Deliquescent     Sol  in  H-.O.    ( Fromherz  ) 

Thallous  permanganate,  TlMnO4 
Sol.  in  HjO  with  ciecomp     (R   Meyor,  Z 
fc.  1899,  22.  ISSj 


Zinc  permanganate, 

Deliquescent.  Yen' sol  inH2O.  (Marten- 
son,  J  B.  1873.  274  / 

Zinz  permanganate  ammonia, 

ZnrMnO4)2,  4NH3 

Sol.  in  HaO  with  decomp.  (Klobb,  Bull. 
Soc  (3)  3.  509.) 

Permanganoxaolybdic  acid,  Mn02, 

12MoO3+10H2O. 

Sol.  in  H2O.  Decomp  by  alkalis.  Sol.  in 
alcohol  (Pechard,  C.  K.  1S97,  125.  31 ) 

Ammonium  permanganomolybdate, 
2(NH4)20,  MnOa,  7Mo03+5H20. 

(Friedheim  and  Samelson.  Z.  anorg.  1900, 
24.73J 

3(NH4)2O,  MnO2,  9Mo03-f  6H2O.  (Fried- 
heim and  Allemann.  Mit.  d.  Nat.  Ges.  Bern. 
1904.  23.) 

+7H2O.  (Friedheim  and  Samelson.  Z 
anorg.  1900,  24.  70.) 

4(NH4)20,  MnO,,  HMo03+7H20,  (Fried- 
heim and  Samelson ) 

3(NH4)20,  MnO*,  12MoO,+5H,0.  SI 
sol.  in  cold  H2O.  Decomp.  bv  alkalis.  Insol. 
m  alcohol.  (Pochard,  C.  R.  1897, 125.  30.) 

Ammonium  manganous  permanganomolyb- 
date,  3[(NH4)2,  Mn]0,  Mn02,  9Mo03+ 
6H2O  and  +7H2O. 

(Friedheim  and  Allemann,  Mitt.  d.  Nat. 
Ges.  Bern.  1904.  23.) 

3](NH4)2,  MnJO,  Mn02,  10MoO8+10H20. 
(Friedheim  and  Samelson,  Z.  anorg  1900,  24. 
94.) 

4t(NH4)2,  MnlO,  Mn02,  10Mo08+6H20. 
(Friedheim  and  Samelson,  Z.  anorg.  1900,  24. 
75.) 

4[(NH4)2,  Mn]O,  Mn02,  HMo08-}-8H20. 
(Friedheim  and  Samelson,  Z.  anorg.  1900,  24. 
72.) 

Ammonium  manganous  potassium  perman- 
ganomolybdate, 2(NH4)2O,  MnO,  K2O, 
MnOa,  10MoO*+5H20. 
Ven'-  si.  sol.  in  cold,  easily  sol.  in  H20  at 
70-80*.    fRosenheim,  Z.  anorg.  1898, 16.  79.) 
3[<NH4)2,    K,,    Mn]0,    MnO2,    9Mo08-i- 
7H40.    (Friedheim  and  Allemann,  Mitt   d. 
Nat.  Ges.  Bern.  1904.  23.)       • 


,  K2f  Mn]0,  MnO2,  10MoO8+ 
5H-.0  (Fnodheiin  and  Samelson,  Z.  anorg. 
1000,  24.  97  ) 

3[(XHiJ2,  ^2,  Mn]O,  Mn02,  10MoO3+ 
GHoO,  and  -f  10H2O.  (Fnedheim  and  Samel- 
son', Z  anorg  1900,  24.  92  ) 

Ammonium    potassium    permanganomolyb- 
date, 3[(NH4)2,  K2]O,  MnO2,  8MoO3-f- 
4^0. 
(Fnedheim  and  Samelson  ) 

Barium  permanganomolybdate,  3BaO,  Mn02, 

9Mo03+12H2O. 

Ppt  (Hall,  J  Am  Chem.  Soc  1907,  29. 
700) 

Manganous  potassium  permanganomolyb- 
date, 2K2O,  MnO,  MnO  2,  9Mo08-h 
8H20. 

True  formula  for  5KaO,  Mn2O8,  16MoO3-f 
12H20  of  Struve.  (Friedheim  and  Samelson, 
Z  anorg.  1900,  24.  86.) 

3[K2,Mn]O,  Mn02,  9Mo03H-6H20  (Fried- 
heim and  Allemann,  Mitt,  d  Nat.  Ges.  Bern. 
1904.  23  ) 

2.6  K»O,  0.4  MnO,  Mn02,  9MoOs+7H2O. 
Ppfc  (Hall,  J  Am.  Chem.  Soc.  1907,  29. 
700.) 

4[K2,  Mn]0,  MnO,,  HMo03+7H2O. 
CFriediteim  and  Samelson,  Z.  anorg.  1900,  24. 
SO.) 

Manganous  potassium  sodium  permangano- 
molybdate, 3[K2,  Na2,    Mn]0,    MnO2, 
8MnOs-f4JB[2O. 
(Friedheim  and  Allemann,  Mitt,  d    Nat. 

Ges  Bern.  1904.  48.) 

Manganous  sodium  permanganomolybdate. 

3[Na2,  MnJO,  Mn02,  9Mo03+15H2O. 
(Friedheim  and  Allemann  ) 

Potassium  permauganomolybdate,  3K20, 
Mn02,  8MoOs+3H2O. 

Much  less  sol.  in  H20  than  NH4  comp. 
(Friedheim  and  Samelson,  Z.  anorg.  1900,  24. 
78.) 

-h5H20.  Nearly  insol.  in  cold  or  hot  H20. 
CRosenheim  and  Itzig,  Z.  anorg.  1898,  16.  81.) 

3K2O,  Mn02,  9MoOs+5H20.  (Friedheim 
and  Samelson,  Z.  anorg.  1900,  24.  81.) 

+6H20.  (Hall,  J.  Am.  Chem.  Soc.  1907. 
29.  700.) 

3K2O,  MnO,,  12Mo08-f4H20.  Nearly 
insol.  in  cold  H20.  Decomp.  by  alkalis. 
Insol.  in  alcohol.  (Pochard,  C.  R.  1897,  126. 
31.) 

Silver  permanganomolybdate,  3Ag2O,  MnO2, 
9Mo08-{-6H20. 


700 


Ppt,    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
0.) 
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Sodium  permanganomolybdate.  3Na2O, 

MnOa,  12MoOs+  13HS0 
Efflorescent.    Very  sol.  in  HjO     Docomp 
bv  alkalies    Insol.m  alcohol.    (Pochard  C  R 
125.31.)  '     ' 

Permanganotungstic  acid. 

Anunonitun    manganous     permanganotung- 
state,  4(NH4)20,  MnO,  MnO2,  12WO,+ 
•    23H2O. 

Readily  sol.  in  Hj.0  Can  be  cryst.  there- 
from. (Rogers  and  Smith.  J.  Am.  Chem 
Soc.  1904,  26.  1475  ) 

Sodium  permanganotungstate,  3Na20,  Mn02, 

5W03+18H20. 

Rather  easily  sol  in  hot  H2O.  Solution 
decomp.  on  long  boiling  with  separation  of 
manganese  peroxide  (Just,  B.  1903,  36. 
3621.) 


Permolybdic  acid,  Mo2O7, 
HMoO4+2H2O. 

Very  sol.  in  H20,  and  not  decomp.  by  boil- 
ing. (Pochard,  A.  ch.  (6)  28.  550  ) 

H2Mo05+lMH20.  ''Ozo-molybdic  acid.r 
Only  very  si.  sol  in  H20  after  being  dried  m 
the  air.  Sol.  in  fairly  cone.  H2SO4.  (Muth- 
mann,  B.  1898,  31.  1838.) 

H2Mo207,  H202.  SI.  sol.  in  cold,  more  eas- 
ily sol  in  hot  H20.  but  does  not  separate  on 
cooling.  Sol.  in  oil.  acids,  also  in  H$P04. 
(Cammerer,  Ch  Z  1891,  15.  957.) 

Ammonium    permolybdate,    NH4Mo04-f- 
2H20 

Very  sol.  in  H20;  si.  sol.  in  alcohol,  but 
alcohol  extracts  it  from  H20,  forming  a  very 
cone,  supersat.  solution,  which  is  pptd.  by  a 
crystal  of  NH4MoC>4,  and  only  a  si.  amount 
remains  in  solution.  (Pochard.) 

3(NH4)20,  5Mo08,  2Mo04+6H20.  (Muth- 
mann,  B  1898,  31.  1837.) 

3(NH4)2O,  7Mo04-i-12H20.  Ppt.  (Muth- 
mann,  Z.  anorg.  1893,  17*  76.) 

3(NH4)20,  5Mo04+6H2O.  Ppt.  (Muth- 
mann  ) 

Ammonium   nickel  permolybdate  ammonia, 

(NH4)2Ni(Mo04)2,  2NH8. 
Deeomp.  by  H20.    Sol.  in  dil.  NH4OH. 
(Briggs,  Chem.  Soc.  1904,  86.  674.) 

Barium  permolybdate,  Ba(Mo04)2+2H2O. 
(P<§chard,  A.  ch.  1893,  (6)  28.  537.) 
8BaO,   19Mo08,  2H202+13H20.     (Baer- 

wald,  Dissert.  1885.) 

Caesium  permolybdate,  Cs20,  4Mo04+6H2O. 

Sol.  hot  H20.  .  (Muthmann,  B.  1898,  31. 
1841.) 

3Cs20,  7MoOs,  3Mo04+4H20.    Ppt. 
(Muthmann.) 


Copper  permolybdate,  Cu(MoO4)2+H20 

Insnl.  in  HjO;  easily  sol  m  acids.  Sol.  m 
NHjOH+Aq  \\ith  decomp  (Pechard  ) 

Magnesium     permolybdate,     Mg(  Mo04)2  4- 
10H20. 

Very  sol  m  H20;  si  sol  in  alcohol.  fPech- 
ard) 

Mercurous  permolybdate. 
Insol.  in  H20  or  NH4N03  +  Aq.    ( Pechard.) 

Potassium  permolybdate,  KMo04-h2H20. 

SI.  sol  in  cold,  more  in  hot  H2O.  SI  sol. 
in  alcohol,  (Pochard.) 

K2O,2MoO3,  MoO4H-3H2O.  Ppt.  (Muth- 
mann. Z.  anorg.  1898,  17.  77  ) 

K2O2,  Mo04,  H2O2.  Decomp.  by  H2O. 
(MehkofT  and  Pissarjewskv,  B.  1898,  31. 
2449  ) 

K2MoO5-b3H2O.  Nearly  insol.  in  cold, 
easily  sol  in  hot  H20.  (Mazzuchelli  and 
Zangrilli,  Gazz.  ch  it.  1910,  40.  (2)  56.) 

Rubidium  pennolybdates. 

11  Rubidium  ozo-molvbdate." 

3Rb20, 10MoO4+14H2O.    Ppt. 

Rb20,  2Mo03,  Mo04-h3H20.  May  be  re- 
cryst.  from  H202+Aq. 

3Rb20,  5Mo03, 2Mo04-h6H20     Ppt 

Rb20, 3Mo03,  Mo04H-4H20.  Ppt.  (Muth- 
mann, B.  1898,  31.  1839-41 ) 

Silver  permolybdate,  AgMo04. 
(Pochard.) 

Sodium  permolybdate,  NaMoO4+3H2O. 

Very  sol,  in  H20;  insol.  in  alcohol,  but 
behaves  similarly  to  K  salt  (Pochard.) 

Thallous  permolybdate. 

Insol.  in  H20.  (Pochard,  A.  ch.  1893,  (6) 
28.  559.) 

Pernitric  acid,  N08. 

See  Nitrogen  Aea;oxide. 

Silver  pernitrate,  basic,  3Ag202,  AgNOj. 

Decomp.  H20.  (Mulder,  R.  t.  c.  1898,  17. 
142.) 

Perosmic  acid. 

Potassium  perosmate  (?). 
Sol.  in  H3O,  but  very  easily  decomp. 

Peroxynitric  acid. 

Silver  peroxynitrate. 

Analysis  of  the  black  compound  formed, 
under  certain  circumstances,  in  a  silver  volt- 
ameter when  an  aqueous  solution  of  AgNOs 
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is  <>lr>ctrolyzed,  points  to  the  composition 
;j\e;>0,  o<>"  AesN'Oo,  pwhaps  2Ag3Oi,  AgXO 
or  "JiAsjjOo,  AflXOs  <  Mulder,  Chom.  Soc 
ISOtt,  70.  '2)  501  ) 

Peroxylaminesulphonic  acid. 
Potassium  peroxylaminesulphonate, 


Very  unstable  in  HnO.  Very  si.  sol.  in  col< 
H..O  '  More  stable  m  X/10  KOH-f-Aq 

100  pts.  N/10  KOH+Aq  dissolve  0.62  pt 
of  the  salt  at  3°;  06  pts.  at  29°.  (Haga 
Chem  Soc  1904,85.86.) 

Perstannic  acid,  H2Sn207. 

Known  in  colloidal  state,  sol.  111  HaO 
(Spring,  Bull  Soc.  (2)  61.  180.) 

Potassium  perstannate,  KSnO*-}- 2H20. 

Sol,  in  H2O.  Insol.  in  alcohol.  (Tanatar 
B.  190o,  38.  11R5.; 

Sodium  perstannate,  NaSn04-f2H20 

Difficultly  sol.  in  H/)  with  deeomp 
(Tanatar.) 

Persulphuric  acid,  8267. 
See  Sulphur  Aepfoxide. 


Sp.  gr.  of  HAOg+Aq 


Ammonium  lead  persulphate. 


Deeomp.  by  H20  Almost  insol.  in  cold 
H8S04  of  sp  gr.-1.7.  SI.  sol.  inH2SO4(sp. 
gr.  =  1.7)  at  50°.  Sol.  in  filming  H2SO4  and 
ni  cold  cone.  HC1.  Sol.  in  acetic  acid,  in  Na 
acetate  -f-Aq  acidified  with  acetic  acid  and  in 
excess  of  cold  20%NaOH+Aq.  (Elbs,  Z. 
Elektrochem.  1900,  7.  346.) 


Ammonium     mercurous     persulphate     am- 

monia, (NH»)HftSs08,  2NH,. 
Deeomp.  bv  H«O.     Insol   in  dil   or  cone  , 
hot  or  cold  fl,S(5i  or  UNO,     Sol   in  HC1. 
rTaru&i,  Gazz  oh.  it   1903,  33.  (1)  131.) 


Barium  persulphate, 

Very  sol.  in  H2O  100  pts  H2O  at  0°  dis- 
solve 39.1  pts.  BaS208,  or  52.2  pts.  BaS2O8+ 
4H20.  Sol.  in  absolute  alcohol  with  pptn.  of 
BaS208-f-Hi>0  Insol.  in  alcohol  (Marshall.) 

Cadmium    persulphate    ammonia,    CdS208, 

6NH3. 

Sol  in  H20.  (Baibien,  Z.  anorg.  1911,  71. 
3cO) 

Caesium  persulphate,  Cs2S208. 

Sol  in  H20.  8.71-8,98  pts.  are  sol.  in  100 
pts.  H20  at  23°.  (E.  F.  Smith,  J.  Am.  Chem. 
Soc.  1899,  21.  935.) 

Calcium  persulphate. 

Very  sol.  in  H20  (Marshall,  J.  Soc  Chem. 
Ind  1897,  16.  396.) 

Copper  persulphate  ammonia,  CuS208,  4NH8. 
Sol.  in  H20  (Barbieri,  Z  anorg.  1911,  71. 
351) 

Lead  persulphate,  PbS2Os. 

Deeomp.  by  H?0.  SI.  sol.  m  H2S04,  and  in 
pyrosulphuric  acid.  Sol  in  cold  cone.  HC1. 
Insol.  or  sol  with  deeomp.  m  all  ord.  solvents. 
(Elbs,  Z.  Elektrochem.  1900,  7.  345.) 


Sp.  gr.  14°/11° 

%  HaSaOs 

g.  HsSsOs  per  1 

Solubility  of  Pb(S04)2  in  E2S04-f  Aq.  at  22°. 
v=  moles   of  H2S04  per  mole   of  H20: 
c=millimols  Pb(S04)2  mil. 

1  042 
1  096 
1.154 
1  246 

7  2 
15  4 
23  6 
35  2 

75 
169 
272 

438 

V 

c 

V 

c 

(Elbs  and  Schonherr,  Z.  Elektrochem.  1896, 
2.  245  ) 

Ammonium  persulphate,  (NH4)aS208. 
Very  sol.  in  H20.    100  pts.  H20  at  0°  dis- 
solve   58.2    pts.     (NH4)2S2OS.      (Marshall, 
Chem.  Soc.  59.  771.) 
Solubihtv   in    H20    equals   58%    at    8°. 
(Moreau,  C.  C.  1901,  II.  56.) 
100  pts.  H20  dissolve  65  pts.  at  ord.  temp. 
(Elbs,  J.  pr.  1893,  (2)  48.  185.) 

0  304 
0.348 
0.387 
0.407 
0  435 
0.477 
0  515 

0.00 
1.8 
3.0 
3.9 
5  3 
14.4 
23,3 

0.558 
0.699 
0  917 
.  1.11 
1  54 
2.08 
2.13 

37.2 
40.5 
23  3 
23  7 
49.6 
83.5 
88  2 

(Dolezalek  and  Finckli,  Z.  anorg.  1906,  61. 
321.) 

-f-3H20.    Deliquescent     Very  sol.  in  H20. 
Marshall.) 

Lead  potassium  persulphate,  K2Pb(S04)3. 

Deeomp.  by  H20.    Almost  insol.  in  cold 
H2S04  of  sp. 
1.7)  at 


.  =  1.7.    SI.  sol.  in  H2S04  (sp. 
.    Sol.  in  fuming  H2S04,  cold 
one.  HC1,  excess  of  cold  20%  NaOH+Aq, 
icetic  acid,  and  in  Na  acetate  -f-Aq  acidified 
with   acetic   acid.    (Elbs,   Z.   Elektrochem. 
900,  7.  346  ) 
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Nickel  persulphate  ammonia,  Ni$20s,  6XH3. 
Unstable  in  the  air     Sol  in  H2O  with  de- 
comp.    (Barbien,  Z  anorg.  1911,  71.  351.) 

Potassium  persulphate,  K2S2Os. 

100  pts.  H2O  at  0°  dissolve  1.77  pts  K2S20S; 
more  sol  in  hot  H2O  with  very  si  decomp. 
Less  sol.  in  H20  than  any  other  persulphate. 
(Marshall.) 


Rubidium  persulphate, 

Sol.  in  H2O.  3  32-3.49  pts.  are  sol  in  100 
pts.  H2O  at  22.5°.  (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1899,  21.  934.) 

Silver  persulphate,  basic,  5Ag202,  2Ag2SO7. 

Decomp  by  H20  and  acids.  (Mulder,  C.  C. 
1899.  I,  16.) 

Sodium  persulphate,  Na2S2Os. 
Very  sol.  m  H20     (Lowenherz  ) 

Strontium  persulphate. 

Very  sol  in  H20.  fMarshall,  J.  Soc.  Chem 
Ind  1897,  16.  396  ) 

Thallium  persulphate,  Tl2S2Os. 

Very  sol.  m  H20.  (Smith,  J.  Am.  Chem 
Soc.  189S,  21.  936.) 

Zinc  persulphate  ammonia,  ZnS208,  4NHS. 

Sol  in  H2O.  (Barbien,  Z.  anorg.  1911,  71. 
350.) 

Persulphomolybdic  acid. 
See  Persulphomolybdic  acid. 


Pertantalic  acid, 
Ppt.    (Melikoff,  Z.  anorg.  1899,  20.  345.) 

Caesium  pertantalate,  Cs3TaO8 

gt.     (E.  F.  Smith,  J.  Am.  Chem.  Soc. 
.  30.  1667.) 

Calcium  potassium  pertantalate,  CaKTaO8+ 


. 

Insol.  in  cold  H20;  decomp.  by  hot  H2O 
(Melikoff,  Z.  anorg.  1899,  20.  347.) 

Calcium  sodium  pertantalate,  CaNaTaOs+ 


Difficultly  sol  in  H20.    (E.  F.  Smith,  J. 
Am.  Chem.  Soc.  1908,  30.  1668.) 

Magnesium  potassium  pertantalate, 

MgKTa08+7H20. 
Somewhat  sol  in  H2O.    (E.  F.  Smith.) 

Magnesium  rubidium  pertantalate, 

MgRbTaO8+9H20. 
Somewhat  sol.  in  H20.    (E.  F.  Smith.) 


Magnesium  sodium  pertantalate,  MgNaTaOs 

+8H20. 
Somewhat  sol  in  H20.    (E.  F.  Smith  ) 


Potassium  pertantalate, 

Sol  m  H*0  with  decomp.;  sol  in  KOH  + 
HaOa+Aq;  pptd.  by  alcohol.  (Melikoff,  Z. 
anorg.  1899,  20.  346  ) 

Rubidium  pertantalate,  Rb3Ta08 

Somewhat  sol  m  H2(X    (E.  F  Smith  ) 

Sodium  pertantalate,  Na3TaO8+H20. 

Pptd.  by  alcohol.  SI.  sol  in  H2O,  decomp. 
on  heating  with  H20.  (Melikoff,  Z.  anorg. 
1899,  20.  348.) 

NaTa04-hXaOTa04-hl3H20.  Sol.  in 
H20o+Aq;  pptd.  by  alcohol  (Mehkoff,  Z. 
anorg.  1899,  20.  349.) 

PertLtanic  acid. 

Ammonium   pertitanate,    (NH4)202,    TiO3-h 

H202. 

Fairly  stable:  decomp.  rapidly  in  aq.  solu- 
tion. (Melikoff,  B.  1898,  31.  955.) 

Barium  pertitanate,  Ba02,  Ti03+5H20. 

SI.  sol.  in  H20.  (Melikoff  and  Pissarjew- 
sky,  Z.  anorg.  1898,  18.  59  ) 

Potassium  pertitanate,  K202,  Ti03,  K2O4-h 

10H2O. 

Stable  at  zero;  deliquesces  and  decomp.  at 
ordinary  temp.  (Melikoff,  B.  1898,  31.  680.) 

Sodium  pertitanate,  Na202,  Ti03-f3E20. 

Sol.  m  H20.  Pptd  in  alcohol.  (Melikoff, 
B.  189S,  31.  955.)  ,  _  ^ 

4Na2O2,  ^Ov+lOHaO.  Decomp.  by  H2O. 
(Melikoff.) 

Pertungstic  acid. 

Barium  pertungstate,  BaO,  2W03,  O+6H20. 
Insol  in  HSO.    Decomp.  by  acids.    CKell- 
ner,  Dissert.  1909.) 

Caesium  pertungstate,  3Cs20,  12WOS,  20+ 
12H20. 

SI.  sol.  in  cold,  easily  sol.  in  warm  H20. 
(Kellner.) 

5Cs20,  12W08,  240+11H20. 

Sl.sol.inH2O.    (Kellner.) 

Calcium  pertungstate,  3CaO,  6W08,  80+ 

8H20. 
Sol.inH20.    (Kellner.) 

Lithium    pertungstate,    Li2O,    2WO*;    20+ 

6H20. 

SI.  sol.  m  H20     (Kellner.) 
3Li20,  4W08,   0+9H20.     Sol.  in 

(Kellner.) 
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Magnesium  pertungstate,  2MgO,  4WO3,  60  -f 

9H20. 
Easily  sol.  m  H2O.    (Kellner  ) 

Potassium  pertungstate,  K2O4?  W 

Sol.  in  HaO  with  decomp.;  explodes  in  the 
air  at  SO0  (Melikoff,  B.  1898,  31.  634.) 

K2O,  2WO3,  4O-f4K2O.  Sol.  in  H20  from 
which  it  is  ppt.  by  alcohol  and  ether.  (Kell- 
ner.) 

7K20,  10WO3,  50-f  22HS0.  Very  si.  sol 
in  H2O.  (Kellner.) 

Rubidium  pertungstate,  2Rb2O,  4W03,  0  + 

3H2O. 

Sol.  in  H^O  with  slow  decomp.    CKeilner.) 
5Bb2O,    12WO3,    3O-H2H2O.     Insol    in 

H2O,    (Kellner.) 


Sodium  pertungstate, 

Very  sol.  in  H20.  (Pochard,  C.  R,  112. 
1060.) 

-f-2H2O.  Sol.  in  H20  but  easily  decomp. 
(Kellner.) 

Na2W209+6H20.  Sol  in  H20  and  can 
be  cryst.  therefrom.  (Pissarjewsky,  Z.  anorg, 
1900,  24.  113.) 

Na202,  W04+H202,  (Na202)W04+7H20. 
Decomp  .  in  the  air.  Sol.  in  H20  with  decomp. 
(Mehkoff,  B.  1898,  31.  633.) 

Na202,  W04,  H20a.  Very  unstable.  De- 
comp. in  the  air  and  by  H20  (Melikoff.) 

Strontium   pertungstate,    SrO,    2WO8,    0-f 

6H20. 
(Kellner.) 

Peruranic  acid,  UOe,  zH2O  (?). 
Known  only  in  its  salts. 

Ammonium  peruranate,  (NH4)202,  (U04)2-|- 

8H20. 

Sol.  in  H2O;  decomp.  by  acids  and  by 
A1(OH)S  in  aq.  solution.  (Melikoff,  B.  1897. 
30.  2904.) 

Ammonium  tiranyl  peruranate, 

(NH4)2(TJ02)U08-h8E20  (?). 
Easily  sol  in  H2O.    (Fairley,  Chem.  Soc. 
(2)  31.  134.) 

Barium  peruranate,  BaUOs. 

As  K  salt,  (de  Coninck,  C.  C.  1909,  I. 
1970,) 


'Calcium  peruranate,  CaUOg. 
As  K  salt,    (de  Coninck.) 


(Calcium  peruranate, 

Ppt.  .  (Melikoff,  B.  1897,  30.  2906.) 


Copper  peruranate,  (CuO 3)2^04. 
Ppt  (Melikoff ) 

Lead  peruranate,  (PbO)2U04,  PbO,  U08 
Ppt     (Melikoff.) 

Lithium  peruranate,  (LijOjXUOOa+SHaO. 

Sol.  m  H20,  decomp.  by  acids  and  by 
AlfOH)3  in  aq.  solution;  very  unstable. 
(Melikoff ) 

Nickel  peruranate,  (NiO)2U04 
Ppt     (Melikoff) 

Potassium  peruranate,  K4U08+10H20  (?). 

Unstable.    (Fairley ) 

K2UO5.  (de  Comnck,  C.  R.  1909,  148. 
1769.) 

+3H20.  Decomp.  by  H20,  HC1  and  dil. 
HN03.  (Aloy,  Bull.  Soc.  1903,  (3)  29.  293  ) 

Silver  peruranate,  Ag2U2On  (?). 
(Guyard,  Bull.  Soc  (2)  1.  95.) 
Does  not  exist.  (Ahbegoff,  A.  233,  117.) 

Sodium  peruranate,  Na4U08+SH20. 

Sol.  in  H20.    SI  sol.  in  alcohol.    (Fairley.) 

Na2U05.  As  K  salt,  (de  Coninck,  C.  C. 
1909, 1.  1970.) 

-h5H20.  Decomp.  by  H20  and  HC1. 
(Aloy,  Bull.  Soc.  1903.  (3)  29.  293  ) 

(Na*02)2TJO4-f8H2(!).  Sol.  in  H20;  de- 
comp. by  dil.  HC1,  H3SO4,  and  by  A1(OH)« 
in  aq.  solution.  (Melikoff,  B.  1897,  30. 2903.) 

Sodium  uranyl  peruranate,  Na2(UO2)UOs+ 

6H20  (?). 
SoLinHaO.    (Fairley.) 

Pervanadic  acid,  HV04  (^). 

Sol.  in  H20.  (Pissarjewsky,  C.  C.  1902,  II. 
565.) 

Ammonium  pervanadate,  NH^O^. 

Sol.  in  H202+Aq;  insol.  in  alcohol.  (Scheuer 
Z.  anorg.  1898,  16.  294.) 

(NH4)3V06+2HH20.  Sol.  in  H20;  insol. 
m  alcohol.  (Melikoff,  B.  1909,  42.  2292.) 

(NHOiViOu.   Sol.  in  H20a+Aq;  ppt.  from 

[.  solution  by  alcohol.    (Melikoff,  Z,  anorg. 

109, 19,  4060 

Barium  pervanadate,  Ba(V04)2. 

SI.  sol  in  HA-fAq  free  from  H2S04j 
insol.  in  alcohol.  (Scheuer,  Z.  anorg.  1898, 
16.288.) 

Cadmium  pervanadate,  CdCV04)2. 

SI.  sol.  in  H202-f- Aq;  insol.  in  alcohol. 
(Scheuer.) 

Calcium  pervanadate,  Ca(VO4)2. 
Sol,  in  H203+Aq;  insol  in  alcohoL 

(Scheuer.) 
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Lead  pervanadate,  Pb(V04)2 

SI.  sol  in  Hjj02+Aq  free  from  H2S04;  insol 
in  alcohol.  (Scheuer.) 

Lithium  pervanadate,  LiVO4. 

Sol   in  H2O2  f  Aq;  insol   m  alcohol 
(Scheuer.) 

Potassium  pervanadate,  KV04. 

Sol  m  Ha02+Aq  acidified  with  H2S04; 
insol  in  alcohol  (Scheuer.) 

K3VOo+2>^H20.  Sol  in  H20;  msoL  in 
alcohol.  (Mekkoff,  B.  1909,  42.  2293.) 

3K202V04,  2KVO4+2H20.  0.855  g.  is 
sol.  in  100  g.  H20  at  19°;  si.  sol.  in  ZOH+ 
Apx;  very  stable  in  the  air.  (Melikoff  and 
Pissarjewsky,  Z>  anorg.  1899,  19.  408.) 

KiV20i2+2H2O.  C  Melikoff  and  Pissar- 
jewsky, Z.  anorg  1899,  19.  411  ) 

K4V?Oi8+3J$H£0.  Moderately  sol.  in 
H20  with  slow  decomp.  (Mehkoff  and  Pissar- 
jewsky, Z  anorg  1899,  19.  410.) 

Silver  pervanadate,  AgVO4. 

SI.  sol  in  H202H-Aq  free  from  H2SO4;  sol. 
in  alcohol.  (Scheuer.) 

Sodium  pervanadate,  NaV04. 

Sol.  in  H20,4  acidified  with  H2S04;  insol. 
in  alcohol.  (Scheuer.) 

Strontium  pervanadate,  Sr(V04)2. 

SI  sol  in  H202+Aq  free  from  H2S04; 
insol.  in  alcohol.  (Scheuer.) 

Phffippium,Ph(?). 

(Delafontaine,  C.  R.  87.  559.) 

Consists  of  terbium  and  yttrium.  (Roscoe, 
B.  15.  1274.) 

Phosgene,  CoCl2. 
See  Carbonyl  chloride. 

Phosphame,  PK2H  (?). 

Insol.  in  H20.    Insol.  in  dil.  HJST08+Aq; 

gradually  decomp.  by  cone   BTISTOs.     (Rose, 

Pogg.  24.  308.) 

Insol.  in  cone.  HN03.    (Pauli,  A.  123.  230.) 
Sol.  in  H2S04  with  decomp.    (Rose.) 
Insol.  in  dil  ,  but  decomp.  by  cone.  KOH 

or  NaOH+Aq. 
Insol.  in  alcohol  or  .ether 
Formula  is  perhaps  P3N8H4.     (Salzmann, 

JB.  6.  494.) 


Phosphamic  acid, 


/" 

(Sohiflf.) 

Does  not  exist,  but  was  impure  pyrophos- 
phoeKamic  acid.  (Gladstone.)  Also  Mente 
(A.  248.  245). 


Pj/rophosphamic  acid,  P^NR&O^ 
P2O3COH)3NH2, 

Dehquescent  in  moist  air;  easily  sol.  in 
Hj>0  or  alcohol,  si.  sol  in  ether.  (Gladstone, 
Cheni  Soc.  3.  152.) 

Correct  composition  is  imidocfophosphoric 

acid,  P2NH406=HO-PO<N<^[>PO— OH. 
(Mente,  A  248.  232  ) 

Barium  pz/rophosphamate,  Ba3(P2NH206)2. 

Sol.  in  HC1  or  HNO3-f  Aq,  not  in  HC2H3O2 
+Aq.  (Gladstone  and  Holmes.  Chem.  Soc. 
(2)  2,  233 ) 


Cupric 

Ppt.  Decomp  by  cold  KOH +Aq.  (Glad- 
stone, Chem  Soc  3.  135  ) 

Ferric ,  Fe2(P2NH206)2-f-2H2O. 

Insol  m  dil.  acids.  Sol,  in  cone  H2S04, 
and  decoinp.  by  wajming.  Easily  sol.  in 
NH4OH+Aq.  Decomp.  by  KOH+Aq. 
(Gladstone,  Chem.  Soc  3.  142.) 

Lead ,  Pbs(P2NH206)2+4H2O 

Insol.  in  NH4OH+Aq. 


Potassium  -  , 

Deliquescent.     Sol.   in   H20.     Insol.   in 
alcohol.    (Gladstone,  A,  76.  85  ) 

Silver  -  ,  Ag8P2NH206-f5H20. 
Ppt. 

Zinc  -  ,  Zn3(P2NH206)2. 

(Gladstone  and  Holmes.  Chem.  Soc.  (2)  2. 
225) 

Phosphamide,  PON. 

See  Phosphoryl  nitride. 

PN2HS0. 

See  Phosphoryl  imidoamide. 


Tnphosphamide, 
See  Phosphoryl  friamide* 

Tnme^ophosphimic  acid, 

Sol.  in  H2O;  aq.  solution  does  not  coagulate 
albumen.    (Stokes,  Am.  Ch.  J.  1895,  17.  275.) 

Ammonium  £nraetaphosphiinate, 

(NH4)3P8Na06H3. 

Sol.  in  H20,  insol.  in  alcohol:  unstable. 
(Stokes,  Am.  Ch.  J.  1896,  18.  643  ) 

Barium  Znmetaphosphhnate,  Ba8(P3NsOeHs)a 


+6H2O.    SI.  sol.  on  H2O.    Easily  sol.  in 
NH4Cl-KAq  and  m  NaCl+Aq.    (Stokes.) 


666 


PHOSPHIMATE,  BARIUM  SODIUM 


Barium  sodium  ^wetaphos 


Almost  msol  m  H2O,  easily  sol  in  NHtCl-h 
Aq  and  in  NaCl+Aq.    (Stokes  ) 


Magnesium  /rfcwetaph 

(P3N3OcH3)2Mg3  (? 
Sol  in  H20,  msol.  in  alcohol;  aq.  solution 
decomp.  on  boiling.    (Stokes  ) 


Potassium  ^/wetaphosphimate, 

Sol  in  H20;  insol.  in  alcohol.    (Stokes.) 


Silver  /nwefaphosphimate, 

Ppt.;  sol   in  NH4OH+Aq;  insol.  in  H2O; 
sl.sol.inHNOj+Aq.    (Stokes.) 


a  Sodium  inm^aphosphimate, 

-f4H2O. 

18.3  pts.  are  sol.  in  100  pts.  H20  at  20°; 
very  sol.  in  hot  H20;  decomp  by  alkali  on  long 
boiling.  (Stokes  ) 


Sodium  Hwetaphosphimate, 

4-H20. 
Sol  in  H20;  insol.  in  alcohol.    (Stokes  ) 


ic  acid, 

P4N408H8+2H20. 

Very  si.  sol.  in  H20;  decomposes  the  sol. 
salts  of  HC1,  H2S04  and  HN03.  (Stokes, 
Am.  Ch.  J.  1895,  17.  290.) 

100  pts.  HjO  at  20°  dissolve  0.64  pt  crystal- 
lized acid.  Somewhat  more  sol  in  boiling 
H20.  (Stokes) 

100  pts.  10%  BLNT08+Aq  at  20°  dissolve 
0.26  pt.  of  crystallized  acid  (Stokes  ) 

Not  decomp.  by  boiling  alkalies  -f-Aq, 
(Stokes,  Am.  Ch  J.  1896,  18.  785.) 

Insol.  in  alcohol.  (Stokes,  Am.  Ch  J. 
1896,  18.  784  ) 


Ammonium 

P4N408H6(NH4)2. 

Only  si  sol.  in  boiling  H20;  sol.  in  excess 
ofhot5%HN08.    (Stokes) 

P^OsH^NHOi+ffliO.    Readily  sol.  in 
H20;  si.  sol.  in  NH4OH+Aq.    (Stokes.) 

Barium  tefrawetaphosphimate,  P4N4OgH4Ba2 

+2H20. 
Ppt.;  ;  insoL  in  E20.    (Stokes.) 

Potassium  telmmelaphosphimate, 


SI.  sol  in  boiling  H20;  sol.  in  cold  dil.  KOH 
+Aq,  (Stokes.) 

P4N408H4K4  (?).  Very  sol.  in  H20. 
(Stokes.) 

Silver  tefrawetapfcosphimate,  P4N408H4Ag4. 
Ppt.;  insol.  in  H2O;  si.  sol.  in  HN08-f  Aq. 
(Stokes.) 


P4N4OsAg8.     Ppt.,  sol.  in  NH4NO3+Aq. 

(Stokes  ) 


Sodium 


H2o. 


e,  P4N4OsH4Na4 


81.  sol.  in  cold  H20  Easily  sol.  in  hot  H20. 
Ppt.  from  aqueous  solution  by  excess  of  al- 
kali (Stokes  ) 

Pentametaphosphtewc  acid, 

.(OH)NH  PO(OH)\NH 
.(OH)NH.PO(OH)XJN±1 


Sol.  in  H20  ;  pptd.  by  alcohol  (Stokes?  Am. 
Ch  J.  1898,  20.  748.) 

Magnesium  pentametaphosphimate, 
(P,N,OioHg)«Mg 

Ppt.    (Stokes.) 

PsNaOioHbMgi-fSHaO.  Ppt  ,  msol.  in  al- 
cohol, almost  insol  in  H2O;  si.  sol.  in  cone. 
acetic  acid.  (Stokes  ) 


Ppt  ,  sol.  in  cold  KOH-f  Aq  with  decomp. 
(Stokes  ) 


Sodium 

PfiN5010H6Na6+2H20. 
Sol  in  H20;  insol  in  alcohol.    (Stokes.) 
P6N6OioH0Na4+2H20.    Sol  in  80%  acetic 

acid,  pptd.  by  alcohol     (Stokes  ) 

Hexametaphospbimic  acid. 


Ppt.;  decomp.  by  cold  KOH-f  Aq.  (Stokes, 
Am  Ch.  J.  1898,  20.  757.) 


+2H20. 
Sol.  in  H20,  pptd  by  idcohol.    (Stokes.) 

Phosphine. 
See  Hydrogen  phosphide. 

Pwrophosphodiamic  acid, 

P2N2HoOfi  -P208(OH)2(NH2)2. 

Deliquescent.  Easily  sol.  in  HgO,  alcohol, 
or  ether.  Sol.  in  cold  cone.  H2S04  without 
decomp.  (Gladst9ne,  Chem.  Soc.  3.  353.) 

Correct  composition  is  dteiidoefephosphoric 
acid,  P2N2H404+H2O=HO--  PO-(NH)»« 
PO-OH.  (Mente.) 

Aluminum  ^?/rophospho^amate, 

Precipitate.  Sol.  in  NH4OH+Aq.  Insol." 
in  acids.  (Gladstone,  A.  76.  82  ) 


Ammonium 

Very  deliquescent  in  moist  air.   SoL  i 
(SchM,  A.  103.  168.) 
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Barium  p2/r0phosphod£amate, 

BaP«0,(NH5,. 

Precipitate.      81.    sol     in   H20.      Sol     m 
NH4OH  -f  Aq     (Gladstone ) 

Calcium ,  CaP206(NH2)2. 

Insol.  in  NH4OH+Aq.    Sol.  in  NH4C1+ 
Aq  and  acids.    (Gladstone  and  Holmes.) 

Lead . 


Ppt.    Decomp  by  H2O. 


Magnesium . 

Ppt.    (Gladstone  and  Holmes  ) 

Silver ,  Ag2P205(NH2)2. 

SlsoLinEiO.  Sol.inHN08+Aq.  (Glad- 
stone and  Holmes ) 

Strontium . 

Sol.  in  acids  and  NH4Cl+Aq  Insol.  in 
NH4OH-f-Aq.  (Gladstone  and  Holmes, 
Chem.  Soc.  (2)  4.  295.) 

Zinc ,  ZnP206(NH2)2. 

Ppt.    (Gladstone  and  Holmes.) 

Pyrophosphotriandc  acid,  P2N3H7O4  = 


P203, 


OH 


3(NH2)3. 

Decomp  by  boiling  H20  or  HC1.  Sol.  in 
cone.  H2S04  upon  heating.  (Gladstone  and 
Holmes) 

Correct  formula  is  HO—  PO< 

NH2  —  ^inudo<fophospho?w0ft  amic     acid  . 
(Mente,  A  248.  241.) 

Ammonium  ps/rophosplio^namate, 
p  0  OJNH4 
P2°8(NH2)3. 
Insol.  in  H20.    (Gladstone  and  Holmes.) 


Barium 


,  BaP2N3H5O4. 

Decomp.  by  HCl+Aq. 


(Gladstone,  Chem.  Soc.  4.  6.) 

Cobaltous  -  ,  CoP2N8H604. 

Slowly  decomp.  by  dil.  H2S04+Aq,  not  by 
HCl+Aq.  (Gladstone  and  Holmes,  Chem 
Soc.  (2)  4.  1.) 


Cupric 

Insol.  in  H20  or  NH4OH+Aq.    (Gladstone 
and  Holmes,  Chem.  Soc.  (2)  4.  1.) 


Ferrous 

Insol.  in  dil.  acids.    (Gladstone,  Chem.  Soc. 
(2)  4.  1.) 

Lead  -  ,  H2Pb3(P2N8H804)2. 

Ppt,    (Gladstone  and  Holmes,  Chem.  Soc. 
(2)  4.  1.) 


H4Pb2(P2N3H3O4V    Ppt.    (G.andH.) 
H6Pb(PoN3H304)2.    (G  and  H.) 

Mercuric  pg/rophosphoZnamate, 

Hg2P2NsHo04 

Insol.  in  H20  or  dil.  HC1  or  HNO3+Aq. 
(Gladstone  and  Holmes,  Chem  Soc.  (2)  4.  1.) 

Platinum ,  Pt2P2N3H304. 

Decomp  by  H20  when  freshly  pptd.  (G. 
and  H.) 

Potassium ,  KP2N"3H904. 

Almost  insol  in  H20.  (Gladstone,  Chem. 
Soc  4.  10.) 

Silver ,  Ag3P2N3H404. 

Ppt.  SI  attacked  by  HC^H^;  decomp. 
by  HN03  or  NH4OH+Aq  into— 

AgH2P2N3H404  Insol.  in  H20.  Decomp. 
by  HC1.  (Gladstone,  Chem  Soc.  (2)  4.  1.) 


Zinc  - 
Insol  in  H20.    (Gladstone  and  Holmes.) 

Teiraphospho^'amic  acid,  P4N2HsOn  = 


Known  only  as  NH4  salt. 

Ammonium  teZraphosphodiamate, 

p  0  04H(NH4)3 
P4°7     (NH2),. 

Very  deliquescent,  and  sol.  in  H2O.    (Glad- 
stone ) 

Ammonium  ^hydrogen  /e^raphosphot^amate, 

O     _p  n  O4H2(NH4)2  CO- 
ieUiiz  —  Jr4U7 


Insol  in  cold,  easily  sol.  in  hot  H2O  and  dil, 
acids.    (Gladstone.) 


acid, 


Sol.  inH20.   Insol.  in  alcohol.   (Gladstone) 

Ammonium  ^raphospho^ramate. 

p  0  (0,HNH4) 

P4°7(NH2)4. 

Sol.  in  HaO,  and  precipitated  from  solution 
by  alcohol.    (Gladstone.) 

Silver  -  ,  A&PJWSA- 
Ppt. 
Ag2H4P4N4H409.    Ppt. 

Ammonium      phosphoarseniovanadico- 
vanadiotungstate. 

See    Arseniophosphovanadicovanadiotung- 


668 


PFOSPHOAZOTIC  ACID 


Tetraphosphopentazotic  acid, 


Insol  m  HjO.    Dccomp  gradually  by  boil- 
ing with  H2O     (Gladstone  ) 


47NH  NH3. 
Decomp.  by  H^O.    (Gladstone  ) 

Cupric  fefraphosphopmfazotate. 
(Gladstone,  Chera,  Soc  (2)  6.  261.) 

Lead  -  . 

(Gladstone,  Chem.  Soc  (2)  6.  261.) 

Potassium  -  ,  KOPiN"3H8Ob. 

Insol.  in  H20.  (Gladstone,  Chem.  Soc.  (2) 
6.  268.) 

Phosphoboric  acid,  H^BOg,  HSP04=BP04 

+3H20. 

Not  decomp  by  boiling  H20  or  cone,  aoids. 
Sol  in  boiling  solution  of  caustic  alkalies. 
(Vogel,  N.  Repert.  Pharm  18.  611.) 

Phosphochloroplatinous  acid, 

P(OH)j,  PtCl2. 
See  Chloroplatinophosphoric  acid. 

Phosphochromic  acid. 

Ammonium  phosphochromate,  3(N"H4)20, 

P206,  8CrO,4-H20. 

Sol.  in.  H20  with  decomp.  (Friedheim,  Z. 
anorg.  1894,  6.  284.) 

Potassium  phosphochromate,  2K20.  Pa06, 
4Cr08H-H2O. 

^Sol.  in  H20  but  cannot  be  cryst.  therefrom 
without  decomp.  Can  be  cryst.  without  de- 
comp. from  H20  containing  phosphoric  acid. 
(Friedheim  ) 

3K20.  P205,  8Cr08.  Sol.  in  H20  but 
cannot  be  cryst  therefrom  without  decomp. 
(Blondel,  C.  E.  1894,  118.  194.) 

Phosphohypophosphotungstic  acid. 

Potassium  sodium  phosphohypophospho__ 
state,    9KA    Na20,    4P205,    2PO: 
26WOsf23H20. 
Precipitate,     Easily    sol.    in    hot    H20. 

(Gibbs,  Am.  Ch.  J.  7.  313.) 


acid, 

g)2)J 
Known  only  in  its  salts.    (Gladstone.) 


Silver 
Ppt     (Gladstone) 

Phosphoiodic  acid,  P206,  18I205+4HaO. 

Decomp.  by  H20.    (Chretien,  A.  ch   1898, 
(7)  15.  389.) 

Ammonium  phosphoiodate,  4(NH4)2O,  P2O5, 

18I»06+12HS0. 

Sol.  in  H20.   SI.  sol.  in  cone.   H3P04+Aq. 
(Chrtoen.) 


Lithium  phosphoiodate, 
11H2O 


,  P206,  18I205-}- 


Sol.  in  H20  SI  sol.  in  cone.  H3P04+Aq. 
(Chretien.) 

Potassium  phosphoiodate,  4K20.  P2O5, 

18I2064-5H2O. 

Decomp.  by  a  small  amt.  of  HaO,  sol.  in  a 
large  amt.  SI.  sol.  in  cone.  H3P04H-Aq. 
(Chretien  ) 

Sodium  phosphoiodate,  6Na20,  P205,  18I205 

+5H20. 

Sol.  in  H20.  SI.  sol  m  cone.  H3POi+Aq. 
(Chretien.) 

Phosphoiridic  acid. 
See  Chlorophosphoiridic  acid. 

Phospholuteotungstic  acid,  HsPWgChs. 
See  under  Phosphotungstic  acid. 

Phosphomolybdic  acid,  P205,  18MoO8 


'Thospholuteomolybdic  acid." 

Deliquescent.  Sol.  in  H20  in  all  propor- 
tions. (Kehrmann,  2.  anorg.  1894,  7.  418.) 

3H20,  P206,  20Mo08-h2lH2(X  Very  sol. 
in  H2O.  Sol.  in  ether.  By  evaporation  of 
H2O  solution  crystals  with  44H20,  or  from 
a  strong  solution  in  cone.  HNO$+Aq,  with 
19H20,  are  obtained;  also  crystals  with  38, 
and  48H20  are  known.  (Debray.  C,  R.  66. 
704.) 

According  to  Rammelsberg  (B.  10.  1776) 
formula  is  3H2O,  P20js,  22Mo03. 

According  to  Gibbs  (Am.  Ch.  J.  3.  317) 
formula  is  3H20,  P205,  24Mo08+59H2O. 

Finkener  (B.  11. 1638)  gives  the  formula  as 
3H20.  P206,  24Mo08+58H20,  also  with 
29HaO. 

P206,  20Mo03-f  52H20.  Sol.  in  dry  ether 
with  evolution  of  heat,  and  subsequent  separ- 
ation into  two  layers,  the  upper  consisting  of 
pure  ether,  and  lower  of  a  solution  of  acid  in 
ether.  Sp.  gr.  of  lower  layer,  when  sat.  at 
13°,  is  1.3.  On  warming  lower  layer,  ether 
separates  out  and  forms  an  upper  layer.  This 
redissolves  on  cooling  and  shaking.  The  lower 
layer  is  insol.  in  H2O  and  miscible  with  al- 
cohol. 
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100  pts.  ether  thus  dissolve  80  6  pts.  acid 
at  0°,  84  7  pts  at  8  1°;  96.7  pts  at  19.3°. 
103.9  pts.  at  27.4°;  107.9  pts  at  32.9°.  (Par- 
mentier,  C  R  104.  688.) 

P2O5,  22MoO8+57H2O,  and  +58HoO 
(PohL  Dissert.  1906.) 

P205,  23Mo03+61H2O.    (Pohl.) 

P2O6,  24Mo03+61H/X  (Miolati,  C.  C. 
1903,  11.  789.) 

+64H20.    (Pohl.) 

Diphosphopentomolybdic  acid, 

H6P2Mo6023=3H2O,  P20is,  5Mo08. 
Not  known  in  free  state. 

Ammonium  phosphomolybdate,  (NH4)2O, 
P205,  2Mo03-f2H2O. 

(Meschoner,  Dissert  1894.) 

2(NH4)2O,  P205,  4Mo03+5H2O.  (Fried- 
heim,  Z.  anorg.  1894,  6.  33.) 

+6H2O     (Perlberger,  Dissert  1904.) 

(NH4)3P04,  HMoO3+6H20. 

Formula  is  (NH4)3P04,  10Mp03+lHH2O, 
according  to  the  older  authorities. 

Scarcely  sol  in  H20  or  aqueous  acid  solu- 
tions. Easily  sol  in  ammonia,  and  alkalies + 
Aq.  (Svanberg  and  Struve,  J.  pr  44.  291.) 

It  is  almost  completely  insol  in  a  mixture 
of  (NH4)2Mo04+ Aq,  and  dil.  HN08+Aq 
Absolutely  insol.  in  a  dil.  nitric  acid  solution 
of  ammonium  nitrate.  (Richters,  Z.  anal.  10, 
471.) 

Solubility  is  increased  even  in  presence  of 
ammonium  molybdate  and  free  HN03  by 
HC1,  ammonium,  and  other  chlorides,  tar- 
taric  acid,  or  large  quantities  of  ammonium 
oxalate  or  citrate.  Not  precipitated  in  pres- 
ence of  excess  of  HSP04.  (Fresenius,  Z.  anal. 
3.  446.) 

Sol.  in  10,000  pts.  H2O  at  16°;  in  6600  pts. 
H2O  containing  1  vol.  %  HN03;  in  550  pts. 
HCl-f-Aq  of  1.12  sp.  gr.;  in  620  pts.  alcohol 
of  0.80  sp.  gr.;  in  190  pts.  HN03+Aq  (sp. 
gr  =  1.2)  at  50°:  in  5  pts.  cone.  H2SO4  at  100°; 
in  3  pts  NH4OH  +  AqoiO.95sp.gr.  (Eggertz, 
J,  pr.  79.  496.) 

Sol.  in  21.186  pts.  H20,  38,117  pts.  dil. 
alcohol,  and  13,513  pts.  strong  alcohol. 
(Hehner,  Analyst,  1879.  23.) 

According  to  Sonnenschein,  the  solubility  is 
increased  by  much  H20  or  alcohol,  alkaline 
hydroxides,  carbonates,  ortho-,  pyro-,  and 
metaphosphates;  sodium  borate,  hyposul- 
phate,  thiosulphate,  acetate,  arsenate,  and 
arsenite;  potassium  sodium  tartrate,  ammo- 
nium oxalate,  orthophosphoric  acid,  and  sul- 
phuric acid.  It  is  not  increased  by  ammo- 
nium molybdate  or  sulphate,  potassium  sul- 
phate, acid  tartrate,  acid  oxalate, 'nitrate,  or 
chlorate,  iodide,  chloride,  or  bromide;  sodium 
bromide  or  nitrate;  nitric,  hydrochloric,  boric, 
tartaric,  oxalic,  and  dilute  sulphuric  acids. 
(Sonnenschein,  J.  pr.  53.  342.) 

Sol.  in  hot  H20.  Sol.  in  cold  caustic 
alkalies,  alkali  carbonates,  and  phosphates, 


NH4C1,  and  (NH4)2C204-f-Aq;  si  sol  in 
(NH4)2S04,  KNO3,  and  KCl-}-Aq;  very  si.  sol. 
in  NH4N08+Aq.  Sol  in  K2S04,  Na2SO4, 
NaCl,  MgCl2,  H2S04;  HCVand  cone  or  dil. 
HN08+Aq 

Presence  of  (NH4)2Mo04  totally  changes 
the  effect  of  acid  liquids;  insol.  in  dil.  HNOs  or 
H2S04+Aq  containing  (NH4)2MoO4,  but 
somewhat  sol.  in  HCl+Aq,  even  in  presence 
of  that  salt.  Tartaric  acid  and  similar  organic 
substances  totally  prevent  the  precipitation 
of  this  salt.  (Eggertz  in  Fresenius'  Quant, 
anal ) 

5(NH4)20,  48MoO8,  2P2O6-f  17H2O  = 
3(NH4)20,  24Mo03,  P2Ofi-f2(NH4)20,  H20, 
24MoO,,  P>06+16H20.  Formula  of  above 
salt  according  to  Gibbs. 

3(NH4)20,   22Mo03,   P206+9H2O,    or 
12H20. 

8(NH4)20,  H20,  60Mo08,  3P205+11H2O. 
SI  sol  inH20 

3(NH4)A  16Mo03,  P2Ofi-M4H2O.  Insol. 
in  cold,  sol  with  decomp.  in  hot  H20.  Sol. 
in  NH4OH+Aq.  (Gibbs,  Am.  Ch.  J  3.  317.) 

5(NH4)20,  P205,  16Mo03.  (Meschoirer, 
Dissert  1894.) 

3(NH4)20.  P205,  18Mo08+14H20.  SoL 
in  H2O  rlne  aqueous  solution  is  stable  at 
ordinary  temp,  for  several  days,  but  when 
warmed  ordinary  ammonium  phosphomolyb- 
date  separates  (Kehrmann,  Z  anorg.  1894, 
7.  414.) 

3(NH4)20,  P205,  28Mo03+8H20.  100  g. 
H2O  dissolve  0.0238  g.  at  15°.  1  pt.  is  sol.  at 
15°  in  4206  pts.  H20 : 7300  pts.  5%  NH^JSTOs-f 
Aq;  4930  pts.  1%  HNO8+Aq.  (de  Lucchi, 
Rass.  Min.  1910,  32.  21.) 

9fNH4)20,  2P206,  28Mo03+8H20.  (Mes- 
choirer, Dissert.  1894.) 

Ammonium  cfophosphopentamolybdate, 

2fNH4)3PO4, 5Mo03-h7H2O-3(NH4)2O> 
5MoOs,  P205+7H2O. 

Easily  sol.  in  hot,  less  in  cold  H20.  (Zenk- 
ner,  J.  pr.  58.  256.) 

5(NH4)20,   H20.    10Mo03,   2P206+ 
=3(NH4)aO,  5Mo68,  P206+2fNH4)2O, 
5MoO3,  P205+6H20.    Sol.  in  H20.    (Gibbs, 
Am.  Ch.  J.  1895, 17.  87.) 

+8H20.    (Perlberger) 

+18H2O.      (Mazzuchelli    and    Zangrilli, 

zsj.  ch.  it.  1910.  40.  (2)  55.) 

5(NH4)20,  P265,  10Mo03+13H2O,  and 
-f  14H2O.  (Perlberger,  Dissert.  1904.) 

Ammonium  barium  phosphomolybdate, 
3(NH4)20,  SOBaO,  P206,  30Mo03. 
Insol.  precipitate      (Seligsohn,  J.  pr.  67. 
478.) 

Ammonium  cadmium  phosphomolybdate, 
5(NH4)20,  CdO,  P205,  6Mo03+8H2O 

(Perlberger,  Dissert.  1904.) 

3(NH4)2,  2CdO,  2P206,  9Mo03-fl41H2O. 
CPerlberger.) 
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Ammonium  cobaltous  phosphomolybdate, 
(NH4)A  2CoO,  P206,  5MoO,-hlOH20. 

Decomp.  by  cold  H2O.  Sol,  in  acids  and 
hot  H*0.  rArnfeld,  Dissert  1898.) 

4(NH4),0,  CoO,  2P,05,  10MoOs+12EM>. 
SL  sol  in  cold,  easily  sol  m  hot  H20  (Arn- 
feld.) 

Ammonium  manganous  phosphomolybdate, 
(NH4)A  2MnO,  P205,  5Mo03+20H20. 

Decomp.  by  H2O,  but  dissolves  clear  on 
heating.  (Arnfeld.) 

4(NH4)A  MnO,  2P205,  10Mo03+13H20. 
(  Arnfeld  ) 

5fNH4)oO,  lOMnO,  2P/)5,  20MoO3+ 
10H20.  Very  si  sol  in  H2O  (Gibbs,  Am 
Ch  J  1895,  17.  87  ) 

Ammonium   nickel    phosphomolybdate, 
(NHOiO,  2NiO,  P20,,  5MoO,-HOH20. 

Decomp  by  cold,  but  sol  in  hot  H20. 
(Arnfeld.) 

(NH4)sO,  NiO,  2P205,  10Mo08+12H/). 
Very  sol  in  H2O.  (Arnfeld  ) 

Ammonium  potassium  phosphomolybdate, 
6(TsH4)20,  15K2O,  2P205,  60Mo03  + 
12H20. 

Sol.  in  HoO.  Insol.  m  alcohol  (Sehgsohn, 
J.  pr.  67.  477.) 

Ammonium  sodium  phosphomolybdate, 

6(NH4)>0,    15NTa20,   2P205,   60Mo03+ 
18H20. 
Sol.  in  much  boiling  H«0    Insol.  in  alcohol 

(Seligsohn,  J  pr.  67.  174,) 

Barium    phosphomolybdate,    SBaO, 


Moderately  sol  m  cold,  very  easily  sol.  in 
hot  HjsO.  Decomp  in  aqueous  solution  at 
ordinary  temp  on  standing  (Kehrmann, 
Z.  anorg  1894,  7.  414.) 

Cggsium    phosphomolybdate,    3Cs20,    P2OS, 

6Mo03-fSH2O 

Ppt.    (Ephraim,  Z.  anorg.  1910,  65.  240.) 
2Cs20,  P2O5,  14MoO3+3H20.    Difficultly 

sol.  in  HjjO.    (Ephraim.) 

3Cs,0,    P206,    21Mo03+4H,0    (?). 

(Ephraim.) 

Calcium  potassium  phosphomolybdate,  2CaO, 

3K2O,  2P2Ofi,  10Mo03+22H30. 
(Friedheim,  Z.  anorg.  1893,  4.  293  ) 

Cobaltous  phosphomolybdate,  2CoO,   P206, 


(Arnfeld,  Dissert.  1898.) 

3CoO,  P206,  5Mo03-hl6  an 

H2O.    Extremely  sol.  in  H2O.    (Arnfeld.) 

3CoO,   P206)    18MoO*-{-38H20.     Sol.   in 
H20.    (Arnfeld) 

SCoO.  P2O5.  24Mo03-f-58H20,  and+60H20. 
Sol.  inH20.    (Arnfeld.) 


Cobaltous  potassium  phosphomolybdate, 
K,0,  2CoO,  P205,  5Mo03+15H20. 
(Arnfeld  ) 

4K20,  CoO,  2P205,  10Mo03+12H20.  SI 
sol.  in  cold,  easily  sol  in  hot  H20.  (Arnfeld  ) 

Croceocobaltic  phosphomolybdate,  24Mo03, 
Pa06|    [Co(NH3)t(N02)2]20,    2H20+ 
21H2O 
SI  sol.  in  cold,  easily  in  hot  H2O     (Gibbs, 

Am.  Ch.  J.  3.  317.) 

Gold  phosphomolybdate  ammonia,  12Au2O3, 

7P205;  3Mo03,  24NH3+21H20. 
Insol.  in  H2O.     (Gibbs,  Am.  Ch.  J.  1895, 
17.  172 ) 

Gold  sodium  phosphomolybdate  ammonia, 
5Au203,  Na20,  P206,  HMo03,  15NH3+ 
10H20. 

Sol  in  dil  HC1  Almost  insol.  m  NH4OH+ 
Aq  (Gibbs ) 

Lead  phosphomolybdate,  23PbMoO4,  P2O6, 

2PbP04+7H20. 

Sol.  in  500,000  pts.  H2O  Insol.  in  NH4OH 
+Aq.  Easily  sol  in  XOH,  MaOH,  or  HN03 
4-Aq;  somewhat  less  sol.  in  HC2H3O2+Aq. 
(Beuf,  Bull.  Soc  (3)  3.  852.) 

Lithium  phosphomolybdate,  12Li2O,  4P2O5, 

5Mo03+18H20. 
Partially  sol.  in  H20.    (Ephraim,  Z  anorg. 

1909,  64.  233.) 
3Li20,  P206,  5MoO3+16H20.    Ppt, 

(Ephraim,  Z.  anorg.  1910,  65.  233-6  ) 
3Li20,  P/)5,  5MoG3+17H20.    Ppt.    (E.) 
5LioO,  2P206,  8Mo08+28H20.    Easily  sol. 

in  H2O     fE ) 

3Li20,  P205,  12MoO«+18HiO.    Ppt.    (E.) 
3Li20,   P20«,    18Mo03-H27H20.     Sol    in 

H20.    (E.) 

Manganous  phosphomolybdate,  3MnO,  P2Ofi, 
5Mo03+20H20. 

Very  sol.  in  H20.  SI.  sol  in  alcohol.  (Arn- 
feld ) 

3MnO,  P206,  18Mo03+38H20  Sol.  in 
H20.  (Arnfeld ) 

3MnO,  P20C,  24Mo03+58H20,  and+60 
H20.  Easily  sol.  in  H20  (Arnfeld.) 

Manganous    potassium    phosphomolybdate, 

2MnO,  3K20,  2P205,  10Mo03+30H20. 
Sol.  in  hot  H20.    (Arnfeld.) 

Manganous  sodium  phosphomolybdate, 

7MnO,  9Na20,  2P2Ofi,  22MoO,+57H8O. 
Nearly  insol.  in  cold  H20.    Sol.  in  boiling 
H20  but  decomp.  thereby.    (Gibbs,  Am.  Ch. 
J.  1895,  17.  85.) 

Nickel  phosphomolybdate,   2NiO,   P206, 
4Mo03+a;H20. 

Ppt.    (Arnfeld.) 

SJSTiO,  P206,  5Mo03+20H20.  Decomp.  by 
H20.  (Arnfeld.) 
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3NiO,  P205,  18MoO3+34H2O  Sol.  in 
H20  (Arnfeld ) 

3NiO,  P205, 24Mo03+58H20,  and+60H2O 
Efflorescent  Sol  in  H2O.  (Arnfeld) 

Nickel  potassium  phosphomolybdate,  K20, 
2NiO,  PSOB,  5MoO3+13H2O. 

Decomp  by  cold  H20,  but  goes  into  solu- 
tion by  boiling.  (Arnfeld.) 

4K20,  NiO,  2P206,  10Mo03H-12H20.  Sol. 
mH20.  (Arnfeld.) 

Potassium    phosphomolybdate,    K8PO4, 
llMo03+lHH20 =3K2O,  P205, 22Mo03 
+3H20. 

Insol.  in  H20.  Easily  sol.  in  alkalies. 
(Svanberg  and  Struve ) 

100  g.  H20  dissolve  0.007  g  at  30°;  100  g. 
10%  HNOa+Aq  dissolve  0204  g.  at  30°. 
(Donk,  Bull.  90,  Bur  of  Chem ,  U.  S.  Dept. 
of  Agric.  1906.) 

According  to  older  authorities  the  formula 
isK3P04,  10MoOs+lV£EjO. 

H-6H20.    (Rammelsberg ) 

2K20,  H20,  24MoO3,  PaO5+3H20.  SI.  sol. 
in  cold  H20 

5K20,  H2O,  44Mo03,  2P2O5-f21H2O 
(Gibbs,  Am  Ch  J  3.  317  ) 

3K20,P206, 18Mo08+HH20,  and+15H20 
(Elias.) 

H-14H20  SI  sol  in  cold,  very  easily  sol. 
in  hot  HgO.  Can  be  cryst  from  hot  HaO. 
(Kehrmann,  Z.  anorg.  1894,  7.  416.) 

3K20,  P206,  17MoO«-fl2H2O  Moder- 
ately sol  in  H2O.  (Ehas,  Dissert.  1906.) 

5K20,  P206,  17MoO3-fzH20  Aqueous 
solutjon  deoomp.  rapidly  in  the  cold.  (Kehr- 
mann. Z.  anorg.  1894.  7.  423  ) 

4K20;  2H20;  9MoOS;  P206-fl8H20. 
(Zenkner.) 

5K20,  H20,  10Mo03,  P205+19H20.  Eas- 
ily sol.  in  H20  (Rammelsberg,  B.  10.  1776.) 

6K20.  15Mo08.P206.  Insol.  in  H2O.  Sol 
in  KOH+Aq.  (Rammelsberg ) 

K20,  P206,  2Mo03-f-13H20.  Very  sol.  in 
H20  (Friedheim,  Z  anon;.  4.  287.) 

2K20,  P2O6,  4MoO3+8H20.  SoL  in  H2O. 
(Friedheim.) 

Potassium  dtphosphopentamolybdate,  3K2O, 
P206,  6Mo03+7H20 

Sol.  in  H20;  precipitated  by  HNO*  or  HC1 
+Aq.  (Zenkner,  J.pr  58.  261.) 

2K20,  P206,  5Mo03+6H20     (Friedheim.) 

Potassium  ^phosphopen^amolybdate  nitrate, 

2K8P04,  5Mo08,  6KNOs+9HiO. 
(Debray,  C.  R.  66.  706.) 

Rubidium  phosphomolybdates: 

7Rb20,  P206,  22Mo08+12H20;  3Rb2O, 
P206,20Mo08+12H2O;  6Rb20/P206, 18Mo08 
+10H20;  5Rb20,  2P206,  9MoO«+13H2O; 
7Rb20,  3P206,  10Mo08+15H20.  (Ephraim, 
Z.  anorg.  1910,  65.  237-9.) 


Silver  phosphomolybdate,  7Ag2O,  P205, 
20MoO3+24H20 

Ppt     Sol  in  dil.  HNO3+  Aq,  forming-— 

2Ag2O,  P205,  20Mo03+7H20.  SI.  sol.  in 
H20  (Kammelsberg.) 

Formula  of  hrst  salt  is  — 

7Ag2O,  22MoO3,  P,O6+14H20.  Sol  in  hot 
H20,  but  solution  is  quickly  decomp.  (Gibbs, 
Am,  Ch.  J.  3.  317.) 

7Ag2O,-P205,  24MoOs  Ppt.  rMiolati,  J. 
pr.  1908  (2)  77.451.) 

Silver  ^phosphopeniamolybdate, 

Ag6Mo5P2023+7H2Q. 
Easily  sol.  in  H20.    (Debray,  C.  R.  66.  705.) 

Sodium  phosphomolybdate. 

SoL  in  H20  and  HNO»+Aq.  (Sonnen- 
schein,  A  104.  45.) 

NaaO,  5H20.  P205,  18MoOe+xH20. 

2Na2O,  4H26,  P206,  18Mo03+xH2O. 

3Na2O,  P206,  18MOOJ+26H20.  (Fried- 
heim.) 

3Na?0,  P206,  24Mo03+42HjO.  (Rosen- 
heim  and  Pmsker,  Z.  anorg.  1911,  70.  79.) 


Sodium   ^phosphoper^omolybdate, 

P2OS,  5Mo03+14H20. 
Easily  sol.  in  H20.    CDebray.) 


Sodium  auramine  phosphomolybdate,  Na20, 

5Au203,  2P205,  llMo03,   15NH8. 
Sol.  in  hot  H20.    Very  sol    in  hot  HC1. 
(Gibbs,  Am.  Ch  J.  1895,  17.  171  ) 

JWetaphosphomolybdic  acid. 

Ammonium   monomeiaphosphomolybdate, 
3(NH4)20,  4NH4P03,  10MoO3+9H2O. 
Very  sol  in  H20.    (Gibbs,  Am   Ch.  J.  7. 
392.) 

Barium     Aercametophosphomolybdate,    BaO, 

Ba8(P08)6,  14Mo03+55H20. 
Sol.  InHjO.    (Gibbs.) 

Pvraphosphonitrylic  acid,  P2 
P,03OH 

Not  known  in  free  state 
Ammonium  pyrophosphonitrylate, 


Insol    but   gradually   decomp.    by   H20. 
(Gladstone  ) 

Potassium  -  ,  KP2NO4. 
Insol.  in  H20     (Gladstone.) 

Silver  --  ,  AgP2NO4. 
Ppt. 
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!Tnphosphonitrilic  chloramide, 


Sol.  in  H2O  without  decomp  ;  sol  in  ether, 
alcohol;  hi.  bol.  in  benzene  uStokes,  Am  Ch 
J.  1895,  17.  287.) 


TVtphosph 

P3N»Cl4OaH4. 
Sol.  m  ether,  alcohol,  and  H2O;  msol.  in 
benzene  and  CS2.    (Stokes,  Am  Ch  J  1S95, 
17.  286  ) 

iFnphosphonitrilic  chloride,  P3N3Clc 
Sol.  in  glacial  acetic  acid  and  H2S04     100 

pts  ether  dissolve  46.5  pts  at  20°.    (Liebig.) 
Insol.  in  light  petroleum;  sol   m  benzene 

(Stokes,  Am.  Ch.  J.  1S97,  19.  783.) 

TetraphosphooitrSlic  chloride,  PiN"4CI8 

Sol.  in  alcohol,  ether,  benzene,  HoSO4  SI 
sol.  in  H20  xvith  decomp.  100  pts.  ether  dis- 
solve 12.3  pts.  at  20°.  (Stokes,  Am  Ch.  J. 
1895,  17.  281.) 

Pentaphosphonitrilic     chloride,     /'PNCl2)ss= 


Sol.  in  benzene,  light  petroleum,  acetic 
acid,  ether,  CS2;  insol  in  H2O.  (Stokes,  Am. 
Ch.  J.  1897,  19.  790  ) 

#e£aplxosphonitrilic  chloride,  (PNCl2)e  = 

P6N6Cli2. 

Sol.  in  benzene,  light  petroleum,  ether, 
CS2,  msol.  m  H20.  (Stokes.) 

Heptaphosphonitrilic    chloride,    (PNCla)?- 


Sol.  in  benzene,  light  petroleum,  ether, 
CSz  ;  insol  in  H^O  ;  sol.  m  alcohol  with  decomp 
(Stokes.) 

P0/2/phosphonitrilic  chloride,  (PNCla)sc. 

Depolymerizes  on  distillation;  insoL  in 
benzene  and  light  petroleum  and  all  neutral 
solvents;  sol.  in  H20  with  decomp.  (Stokes.) 


Phosphonitrilocoloramide, 

Slowly  sol.  in  H2O  with  decomp.  Insol. 
in  ether  and  CS2.  SI.  sol.  in  boiling  CC14. 
(Besson  and  Rosset,  C.  R.  1908,  146.  1149.) 

Phosphonium  bromide,  PE4Br. 
Decomp.  violently  by  H20. 

Phosphonium  chloride,  PE4C1. 
(Ogier,  Bull.  Soc.  (2)  32.  483.) 

Phosphonium    titanium    chloride,    2PH4C1. 

3TiCl4 

Decomp.  by  H20,  HC1,  or  alkalies  +  Aq. 
R  ose.) 


Phosphonium  iodide,  PH4L 

Decomp.   by  HA    alkalies,   alcohol,   etc. 
(Rose,  Pogg  46.  636  ) 

Decomp  by  PC13     (Wilde,  B  16.  217  ) 


Phosphonium  sulphate  (?)• 

Deliquescent,    very    unstable 
C  R.  109.  644  ) 


(Besson, 


Phosphoramide,  P(NH2)8. 

Insol.  in  NH4Br,  3NH3;  sol.  in  NH4I,  3NH8. 
(Hugot,  C.  R.  1905,  141.  1235.) 


Phosphortnamide, 

See  Phosphoryl  ^namide. 
Phosphoric  acid,  anhydrous,  P2Os 

See  Phosphorus  pentoxide. 
Metaphosphonc  acid,  HPO8 

Sol.  in  H20.  Not  isolated.  (Fleitmann, 
Pogg.  78.  362  ) 

Deliquescent.  Sol.  in  H2O,  but  aqueous 
solution  decomp.  into  H8P04,  slowly  in  the 
cold,  but  more  rapidly  on  heating.  Cone. 
solutions  decomp.  more  rapidlv  than  when 
dil  (Giran,  A.  ch.  1903,  (7)  30:  203.) 

Insol.  in  liquid  C02  (Buchner,  Z.  phys. 
Ch.  1906,  54.  674.) 

Dtmetaphosphoric  acid,  H2P2Oe 

Not  isolated.    (Fleitmann  ) 


Tnwefaphosphoric  acid, 

Sol.  in  H2O;  the  solution  is  permanent  in 
the  cold,  but  on  evaporation  it  is  quickly  de- 
comp to  HSP04. 

Tefraweiophosphoric  acid,  H4P4Oia 
JSYot  isolated. 


ffea?a??^^a;phosphoric  acid, 
(Glacial  phosphoric  acid.) 

Deliquescent:  easily  sol.  in  H20  with  evolu- 
tion of  heat  ana  conversion  into  H3P04.  Not 
easily  sol.  in  presence  of  slight  impurities. 

InsoL  in  liquid  NH3  (Gore.  Am.  Ch.  J. 
1898,  20.  828.) 

OtfA0phosphoric  acid,  H8P04. 

Very  sol.  in  H20. 

100  pts.  of  the  solution  contain  at: 
26.23°     27.02°      29.42°      29.77° 
95.9         95.98       9615       96  11  pts.  HsPO*, 

37.65°      39.35°      42.30°  (rapt.) 
97.8         98.48         100  pts.  H3P04. 
(Smith  and  Menzies,  J.  Am.  Chem.  Soc.  1909, 
31.  1186.) 

See  also  lOHsPCU-KEtO,  and  2H8P04-r- 
H20. 

Sp.  gr  of  HaP04-!-Aq  containing: 

10        20        30        40        50     %PaO«. 
1.1      1.23     1.39      1.6     1.85 
(DaJton.) 
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Sp.  gr.  of  H8PO4  -f  Aq. 

Sp.  gr.  of  H8P04-f-Aq  at  17.5°. 

Spgr. 

%  PsO. 

Sp  gr. 

%  PaOs  1    Sp  gr 

%  P205 

p*. 

Sp.  gr 

p& 

Sp.gr. 

pf&, 

Sp.gr. 

1.508 
1.492 
1.476 
1.464 
1.453 
1.443 
1.434 
1.426 
1  418 
1.401 
1  392 
1.384 
1.376 
1.369 
1.356 
1.347 
1.339 

49  60 
48  41 
47  10 
45  63 
45,38 
44.13 
43  95 
43  28 
42  61 
41.60 
40.86 
40.12 
39  66 
39.21 
38.00 
37.37 
36.74 

1  328 
1  315 
1  302 
1  293 
1.285 
1.276 
1.268 
1.257 
1  247 
1.236 
1  226 
1  211 
1.197 
1.185 
1.173 
1.162 
1.153 

36.15     1.144 
34  82     1  136 
33.49     1.124 
32  71     1.113 
31.94     1.109 
31  03     1.095 
30.13     1.081 
29.16     1.073 
28.24     1.066 
27  30     1  056 
26.36     1.047 
24.79     1  031 
23.23     1  022 
22.07     1.014 
20  91     1.006 
19.73       ... 
18.81 

17.89 
16  95 
15  64 
14.33 
13  25 
12.18 
10  44 
9.53 
8  62 
7.39 
6.17 
4.15 
3.03 
1.91 
0.79 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

1.007 
1.014 
1.021 
1  028 
1.036 
1  044 
1.053 
1  061 
1.070 
1  078 
1.086 
1.095 
1.103 
1.112 
1.120 
1.129 
1,139 
1.148 
1.158 
1.168 
1.178 
1.188 
1.198 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

1.208 
1.219 
1  229 
1  240 
1  250 
1.261 
1.272 
1.282 
1  293 
1.304 
1.315 
1.326 
1.338 
1.350 
1.362 
1.374 
1  386 
1  398 
1.410 
1.423 
1.436 
1.448 
1.462 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

1.476 
1.491 
1.505 
1.521 
1.536 
1.551 
1.566 
1.581 
1.597 
1.613 
1.629 
1.645 
1.661 
1.677 
1.693 
1.709 
1.725 
1.741 
1.758 
1.775 
1.792 
1.809 

(Watts,  C.  N.  12.  160.) 

Specific  gravity  of  H3P04-fAq  containing: 
6            12            18      %H3P04, 
1.0333      1.0588      1  1065 

24            36            54      %H3P04. 
1.1463      1.2338      1  3840 
(Schiff,  A  113.  183.) 

Sp.  gr.  of  H8P04+Aq  at  15°.   a=sp.  gr.if% 
is  PA,,*  b=sp.  gr.  if  %  is  H8PO4. 

(Hager,  Adjumenta  varia,  Leipzig,  1876.) 

Table  for  correction  to  be  added  or  subtracted 
for  1°  change  in  temperature. 

% 

a 

b 

% 

a 

b 

%  P«0s            Corr. 

%  P206            Corr. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1  009 
1.017 
1.025 
1.032 
1.039 
1.047 
1,055 
1,063 
1.071 
1.080 
1.089 
1  098 
1.106 
1.115 
1.124 
1.133 
1.142 
1  151 
1.161 
1  171 
1.182 
1.192 
1  202 
1  212 
1.223 
1.233 
1  244 
1.254 
1.265 
1.277 

1.0054 
1.0109 
1.0164 
1  0220 
1.0276 
1.0333 
1.0390 
1.0449 
1.0508 
1.0567 
1.0627 
1.0688 
1.0749 
1  0811 
1.0874 
1.0937 
1.1001 
1.1065 
1.1130 
1.1196 
1.1262 
1  1329 
1.1397 
1.1465 
1.1534 
1.1604 
1.1674 
1.1745 
1.1817 
1.1889 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
.  60 

1.288 
1.299 
1.310 
1.321 
1.333 
1  345 
1.357 
1.369 
1.381 
1.393 
1.407 
1.420 
1.432 
1.445 

1.1962 
1.2036 
1.2111 
1  2186 
1  2262 
1.2338 
1  2415 
1  2493 
1.2572 
1,2651 
1  2731 
1.2812 
1.2894 
1.2976 
1.3059 
1.3143 
1.3227 
1.3313 
1.3399 
1.3486 
1.3573 
1.3661 
1.3750 
1.3840 
1.3931 
1.4022 
1.4114 
1.4207 
1.4301 
1.4395 

10-14       0.00035 
15-25        0.0004 
26-35       0.00052 

36-45       0.00068 
46-55        0  00082 
56-68       0.001 

(Hager.) 
Sp.  gr.  of  HsP04+Aq. 

G  -equivalents 
HgPO*  per  litre 

t° 

Sp.  gr.  t°/t° 

0.002572 
0.005142 
0.01025 
0.02042 
0.03056 
0.04065 
•j.v.,307 
0.10046 
0.19951 
0  29716 
0.49057 
0.5070 
5.0700 

17.714 
17.706 
17.685 
17.683 
17.687 
17.704 
17.663 
17.696 
17.749       • 
17.701 
17.719 
17.58 
17.84 

1.001552 
1,0003051 
1  000595 
1.001158 
1.001708 
1.002252 
1.002790 
1.005412 
1.010560 
1.015584 
1.025469 
1.02627 
1.25162 

(Kohlrausch,  W.  Ann.  1894,  63.  29.) 

Miscible  with  cone.  HC2H802+Aq.     Sol. 
in  30  pts.  warm  creosote. 
1  cc.  of  a  sat.  solution  of  ether  in  H20  dis- 
solves 0.0886  grams  HsP04. 

(Schiff,  calculated  by  <3 

erlach,Z.anal.8.292.) 
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1  cc.  of  a  sat.  solution  of  H20  in  ether  dis- 
solves 0.000033  grams  H3P04 

Solutions  of  H3P04  in  H20  containing  less 
than  0.434  grams  acid  per  1  cc  lose  an  insig- 
nificant amount  of  acid  to  ether  when  agi- 
tated therewith  (Berthelot,  C  R  1896, 123. 
345  ) 

The  composition  of  the  hydrates  formed  by 
H3P04  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr.-pt 
produced  by  H3PO4  and  of  the  conductivity 
and  sp.  gr.  of  H3P04-l-Aq.  (Jones,  Am.  Ch. 
J.  1905,  34.  331.) 

10H3PO4-hH2O.    Solubility  in  H2O. 
100  pts  of  the  solution  contain  at' 

24.11°      24.38°     24.40° 

94.78        94  80      94.84  pts.  H3P04, 

24.81°      25.41°     25.85° 
94.95        95.26       95.54  pts.  H3P04. 
(Smith  and  Meruzies,  J.  Am.  Chem.  Soc.  1909, 
31. 1186.) 

2H3PO4-f  H2O.    Solubility  in  H2O. 

100  pts.  of  the  solution  contain  at. 

—16.3°    0.5°  14.95°  24  03°  27.0° 

76.7    78.7  81.7      85.7      87.7  pts. 

29.15°      29.35°  (mpt.) 
90.5        91.6     pts.  H8P04, 

28.5°       27.0°      25.41° 

92.5        93  4        94  1  pts.  H3PO4. 


Retroflex  part  of  curve. 
(Smith  and  Menzies,  J.  Am.  Chem.  Soc.  1909, 
31.  1186.) 

Pt/rpphosphoric  acid  (Dtph.osph.oric  acid), 


Very  sol.  in  H2<X  The  solutioa  may  be 
kept  without  change,  but  on  heating  it  is 
converted  into  H8PO4. 

The  acid  in  solution  gradually  changes  ^  to 
HsP04;  the  conversion  being  more  rapid  with 
more  concentrated  solutions.  (Montemartini 
and  Egidi,  Gazz.  ch.  it.  1902,  32.  (1)  381.) 


Phosphoric  acid,  HsPiA  (?) 
Sol.  in  H20.    (Joly,  C.  R.  100.  447.) 

Phosphates. 

The  phosphates  of  NHL  K,  Na,  Li,  Cs,  and 
Bb  are  sol.  in  H20,  with  the  exception  of 
certain  metaphosphates;  the  other  phosphates 
excepting  neutral  Tl  salts,  are  nearly  insol.  in 
H20,  excepting  when  an  excess  of  HsP04  is 
present.  The  latter  are  all  soL  in  HNOs  -h  Aq 

(a)  Metaphosphates. 

Monometapb.ospha.tes.  Only  alkali  mono- 
metaphosphates  are  known,  and  they  are  all 
insol.  in  H20. 


Dtmetaphosphates.  Alkali  dimetaphos- 
phates  and  some  doublt  salts  containing  an 
alkali  as  one  of  the  bases  are  sol  in  HA  the 
rest  are  si  sol  or  insol  in  H20. 

Tnmetaphosphates.  All  salts  are  sol.  in 
H20. 

TWrametapliosphates.  The  alkali  salts  are 
sol  in  H20,  the  others  are  insol. 

#&zYzmetaphosphates.  The  alkali  salts  are 
sol  ,  the  others  insol  ,  in  HaO,  but  are  mostly 
sol.  in  Na  hexametaphosphate+Aq 

(b)  Orthophosphates.    K,  Na,  Li,  Cs,  and 
Rb  orthophosphates  are  sol  in  H2O     All  the 
others  are  insol  in  H2O,  but  sol.  in  excess  of 
H3P04,  and  HN03+Aq;  less  easily  sol.  in 
HC2H8O2-f  Aq.    Pb,  Al,  and  Fe2  phosphates 
are  insol.  in  HC2H302+Aq.    SI  sol.  in  NH4 
salts  -{-  Aq,  especially  NH4Cl-f-Aq,  from  which 
solution  they  are  pptd.   by  NH4OH+Aq. 
Orthophosphates  insol.  in  H20  are  also  insol. 
in  an  excess  of  alkali  orthophosphates  -f-Aq. 

All  orthophosphates  are  insol  ,  or  very  si. 
sol  in  alcohol. 

(c)  Pyrophosphates.       Alkali     pyrophos- 
phates  are  sol.  in  H20;  the  others  are  insol. 
in  H2O,  but  are  mostly  sol.  in  an  excess  of  Na 
pyrophosphate  +  Aq  . 

Aluminum  ?raetaphosphate,  Al2(POs)e. 

Insol.  in  H20  and  cone  acids.  (Maddrell, 
A.  61.  59.) 


Aluminum    or^ophosphate,    basic, 
P2Ofi-fl8H20. 

Min.  Evansite. 

4A12OS,   3P206-f-18H2O.     Ppt.     Insol.   in 
H20.    (Rammelsberg  ) 

2A1203, 


. 

-f5H20.     Min.  Kalazte  (Turquoise).    Sol. 
in  HCl+Aq. 

+6H20.   Decomp.  by  H2O.    (Hautefeuille, 
J.  pr.  (2)  37.  111.) 

Min.  Peganite.    More  or  less  sol   in  HC1, 
and  HN03  -f-Aq. 

-H8H20.    Ppt.    (Munroe,  A.  159,  278.) 

Min.  Fischerite.    SI    attacked  by  HC1  or 
HNOs+Aq;  sol.  in  H2S04+Aq. 

6-f-8H20,  or  12H2O. 


,  Sol.  in 

acids,  even  after  ignition.  (Millot,  C.  R.  82. 
89.) 

-hlOHaO.  Min.  Cceruleolactite.  Sol.  in 
acids. 

+12H20.    Min.  Waoeltite. 

Aluminum  ort/iophosphate,  A12(PO4)2. 

Crystalline  Not  attacked  by  cone.  HC1  or 
HN08+Aq,  difficultly  by  hot  cone.  H2S04. 
(de  Schulten,  C.  R.  98.  1583.) 

Ignited  A12(P04)2  is  si.  decomp.  by  H20.  so 
that  solubility  determinations  are  variable. 
For  an  extended  discussion,  see  original  paper 
(Cameron  and  Hurst,  1904,  26.  898.) 
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+4H20.  Easily  sol.  in  mineral  acids,  insol 
in  acetic  and  other  organic  acids.  Easily 
soiv  5J  KOH+Aq,  but  is  reprecipitated  bv 
NHiCl+Aq.  Sol.  in  NH4OH+Aq.  Sol  in 
a  large  amount  of  alum+Aq  (Rose),  m 
aluminum  acetate  and  other  aluminum  salts 
+Aq  (Fleischer,  Z  anal.  6.  28)  More  sol 
than  ferric  phosphate  in  ammonium  oxalate 
or  citrate  -f  Aq  (MiUot  ) 

Acid  IvH4  citrate+Aq  dissolves  3%  of  the 
Psj05;  neutral  NH4  citrate+Aq  dissolves  66% 
of  the  P2O5;  ammoniacal  NH4  citrate+Aq 
dissolves  completely  in  25  mm  (Erlenmever 
B.  14.  1869  )  ' 

Sol.  in  NH4OH+Aq,  especially  in  presence 
of  alkali  phosphates  (de  Konmck,  Z.  anal 
23.  90.) 

Not  pptd.  in  presence  of  alkali  tartrates  or 
citrates,  sugar,  glycerine,  etc 

Insol.  in  ethyl  acetate  (Naumann,  B. 
1910,  43.  314.) 

Min.  Variscite.  Very  quickly  sol.  m  warm 
cone  HCl+Aq. 

+5H20     Mm.  Zepharovitchite. 

+8H20     Mm  Gibbsite. 

Aluminum  orZ/iophosphate,  acid,  2A120S, 
3P205+16H20. 

Insol.  in  acids  after  being  ignited  (Millot, 
Bull.  Soc.  (2)  22.  244.) 

+4H20,  and  6H20.  Insol.  ni  H20  or  alco- 
hol. (Hautefeuille  and  Margottet,  J  pr  (2) 

Al20s,  2P205+8H20.  Insol.  in  acids  or 
aqua  regia  after  being  ignited  (Millot.) 

2A1208,  5P205+14H20.  JDecomp.  by  cold 
H20  into— 

4A1208,  7P205+9H20.  Decomp.  by  hot 
H20.  (Erlenmeyer,  A.  194.  200  ) 

A1203,  3P206+3H20=A12/H2P04)6.  Deli- 
quescent; completely  sol.  in  a  little  cold 
H20,  and  cone,  solution  can  be  boiled  without 
decomp  ,  but  dil.  solution  (1  :  20)  separates 
A12(P04)2  on  boiling,  which  redissolves  on 
cooling,  the  more  quickly  the  more  dilute  the 
original  solution.  (Erlenmeyer,  A.  194.  198.) 

Aluminum  pyrophosphate,  A14(P207)3+ 
10H20. 

Precipitate.  Sol.  in  mineral  acids,  and 
Na4P207+Aq;  insol.  in  acetic  acid.  Sol.  in 
KOH+Aq;  sol.  in  NH4OH+Aq,  but  when 
dissolved  in  HCl+Aq  is  reprecipitated  by 
NH4OH+Aq,  and  is  not  redissolved  m  an 
excels  thereof.  (Schwarzenberg,  A.  65.  147.) 

Sol.  in  alum+Aq,    (Rose,  Pogg.  76.  19.) 


Aluminum  pyrometaphospha.te9  Al203j 

(Hautefeuille  and  Margottet,  C.  R.  96. 
849.) 

Aluminum  ammonium,  cfohydrogen  oriAophos- 

phate,  NH4H2P04,  A1P04. 
Partially  decomp.  by  H30.    Sol,  in  acids 
and  alkalies    Nearly  insol.  in  50  %  acetic  acid. 
(Cohen,  J.  Am.  Chem.  Soc.  1907,  29.  720.) 


Aluminum  calcium  phosphate,  AlaO3}  SCaO. 
P205+3H20. 

Mm.  Tanstockite. 

2A1203,  6CaO,  3P205+3H2O.  Mm.  Kirro- 
hte. 

Aluminum  calcium  phosphate  sulphate, 
3A12O3,  SOS,  Ca3(P04)2+6H20. 

Mm.  Svanbergite.  Scarcely  attacked  by 
HCl+Aq,  and  only  si.  by  H2S04+Aq. 

Aluminum    ferrous   magnesium   phosphate. 

(Mg,  Fe)2Al2P2010+4H20. 

Mm  Chzldrenite.    Slowly  sol  m  HCl+Aq. 

Mm.  Eosphonte.  Sol.  in  HN03  or  HC1+ 
Aq. 

(Mg,  Fe)Al2P2'09+H20.  Min  LazvMe. 
Only  si.  attacked  by  acids,  when  not  pre- 
viously ignited. 

Aluminum    lithium    phosphate,    Ala(P04)2, 

4Li3PO4+30H.O. 
Precipitate.    (Berzehus  ) 
Insol  in  H20;  easily  sol.  in  acids. 

Aluminum  magnesium  phosphate. 

Min.  Lazukte. 

See  Phosphate,  aluminum  ferrous  mag- 
nesium. 

Aluminum  potassium  phosphate,  A1203,  K20. 
2P205. 

Insol.  in  acids.  (Ouvrard,  A.  ch.  (6)  16* 
289.) 

2A1203,  2K20,  3P2O5.    (Ouvrard.) 

Aluminum    silver     metophosphate,    2A1203, 

Ag20,  4P206. 

(Hautefeuille  and  Margottet,  C.  R.  96.  849, 
1142) 

Aluminum  sodium  p^rophosphate, 


InsoL  in  H20  and  acids.    (Wallroth.) 
Nearly  insol.  in  acids.     (Ouvrard,  A.  ch. 

(6)  16.  338.) 
2A1203,  3Na20,  3P206.   Sol.  m  HN03+Aq. 

(Ouvrard.) 


Very  difficultly  sol.  in  H20.    (Pahl,  Bull. 
Soc.  (2)  22.  122  ) 

Aluminum  phosphate  lithium  fluoride, 

2A12(P04)2,  3LiF. 

Min.  Amblygomte.     SI.  attacked  by  HC1+ 
Aq,  more  easily  by  H2S04+Aq. 


Ammonium  metaphosphate, 
Insol.  in  H20.    (Fleitmann,  Pogg.  78.  345.) 

Ammonium  <&metophosphate,  (NH4)2(P08)2. 
Sol.  in  1.15  pts.  cold  or  hot  H20.    (Fleit- 
mann,  Pogg.  78.  245)     More  sol.  in  dil. 
alcohol  than  Na  or  K  salt. 
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Sol  m  0.9  pts  H20;  easily  sol.  in  acids 
especially  by  boiling  with  cone.  H2S04 
(Glatzel,  Dissert.  1880.) 


Ammonium  /ra/ietaphosphate,  ( 

Very  sol  in  H20     (Lindbom,  Acta  Lund. 
1873.  15  ) 


Ammonium 


100  g.  H20  dissolve  131  g.  at  15°;  sp.  gr. 
of  sat.  solution  ~  1.343.  (Greenish  and 
Smith,  Pharm.  J.  1901,  66.  774.) 

Solubility  in  EsPO4+Aq  at  25°. 


Sol.  m  H*0.  (Warschauer,  Z.  anorg.  1903 
36.  177.) 

H-4H20.  Much  more  sol.  in  H20  than  the 
K  or  Na  salt.  1  pt.  is  sol  m  8  pts.  H20 
(Glatzel  Dissert.  1880.) 

Ammonium  pentametaphosphate, 


•     In  3  000  g  of  the  solution,  mols 

NH4 

P04 

6.42 

3  23 

6  46 

3  74 

6  56 

4  01 

6  78 

4  34 

7  26 

4  83 

7  16 

4  82 

Sol.  in  H»0.    (Tammann,  J.  pr.  1892,  (2) 
45.  455.) 

Ammonium  defcawzetaphosphate, 


(D'Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  76. 
105.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899. 
II,  1014,  Naumann,  B.  1904,  37.  4329.) 

Ammonium      e&hydrogen      ortf/wphosphate, 


Very  si.  sol.  in  H20;  100  g.  H20  dissolved 
1.20-1.54  g.  in  2  months  Easily  sol.  in  not 
H2O  with  decomp.  (Tammann,  J.  pr.  1892, 
(2)  46.  448.) 

H-12H20.  .(Tammann,  J.  pr.  1892,  (2)  46. 


Does  not  effloresce 

Less  easily  sol.  in  H20  than  (NH4)2HP04. 
(Mitscherlich,  A.  eh.  19.  385.) 
Sol.  in  5  pts.  cold,  and  less  hot  H20. 

Solubility  in  HsPO^+Aq  at  25°. 


•ioS.J 

Ammonium    ortfwphospliate,     (NH4)3P044- 
3HiO. 
Difficultly  sol.  in  H2O. 
Less  sol  in  H20  than  (NH4)2HP04.    (Ber- 
zelius  ) 
Insol.  in  alkalies  +  ACL    (Berzelius.) 
SI.   sol.   in   H20.     Decomp    in   the   air. 
(Schottlander,  Z.  anorg,  1894,  7.  344.) 

Solubility  in  H8P04+Aq  at  25°. 

In  1000  g  of  the  solution,  mols. 

NBU 

P04 

6.72 
5.62 
4.62 
2.72 
2  50 
2.58 
2.76 
3  06 
3.10 

4.54 
3.88 
3  36 
2.59 
2.54 
4.29 
6.21 
7.70 
7.86 

In  1000  g  of  the  solution,  mols 

(D'Ans  and  Schreiner,  2,.  phys.  Ch.  1910,  75. 
106.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 
11.  1014;  Naumann,  B.  1904,  37.  4329.) 

Ammonium  or^ophosphate,  acid. 
Decomp.    into    NH4H2P04    at    77-78°. 
(Parravano  and  Mieli,  Gaza.  ch.  it.  1908,  38, 

NH4 

P04 

7.42 
5.02 
2  95 
3.04 
3.32 
4  78 

0  084 
0  20 
0  46 
1.02 
1  32 
2.32 

(D'Ans  and  Schreiner.  Z.  phys.  Ch.  1910,  76. 
105.) 

Insol.  in  acetone.    (Eidraann,  C.  C.  1899, 
II.  1014;  Naumann.  B.  1904,  37.  4329.) 
+ 5H20.    (Sestim,  Gazz.  ch.  it.  9.  298.) 

Ammonium   hydrogen    ortfiophosphate, 

(NH4),HP04. 

Easily  sol.  in  HaO.    Effloresces  to  form 
NH4H?P04.    (Sohiff,  A.  112.  88.) 
^  Sol  in  4  pts.  cold,  and  less  hot  H20.    Solu- 
tion loses  NHa  by  boiling,    Insol.  in  alcohol. 


Ammonium  pyrophospliate, 

Easily  sol.  in  H^O.  Alcohol  precipitates  it 
from  the  aqueous  solution.  (Schwarzenberg. 
A.  66. 141.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Nairoaon,  B,  1904,  37.  4329.) 

Ammonium  hydrogen  pyrophospkate 

(NH4)2H2P20;.     ^    ^    ^ 
Very   sol.    in   H2O.     Insol.    in    alcohol. 
(Schwarzenberg,  A.  66. 141.) 
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Ammonium  barium  ^nweZaphosphate, 

(NH4)BaPs09+H20. 
Easily  sol.  in  H20.    (Lindbom.) 

Ammonium  cadmium  cfowetophosphate, 
(NH4)20,  CdO,  2P206+3H20  = 
(NH4)2Cd(P5!Oc)2. 
Efflorescent.    (Fleitmann,  Pogg.  78.  347.) 

Ammonium  cadmium  or^ophosphate, 

NH4CdP04+lJiH2O. 
Easily   sol.   in   NH4OH-f-Aq   and   acids. 
(Drewson,  Gm.  K.  Handb.  6*e  Aufi.  III.  74 ) 

Ammonium  calcium  cfewetaphosphate, 

(NH4)2Ca(P206)2H-2H20. 
Very  si.  sol.  in  H20.     Not  decomp.  by 
acids.    (Fleitmann,  Pogg.  78.  344.) 

Ammonium  calcium  phosphate,  NH4CaPO4+ 
zH20. 

Ppt.  (Herzfeld  and  Feuerlem,  Z.  anal.  20. 
191.) 

-f-7H20.  Not  completely  decomp.  by  cold 
H20  in  Y\  hour,  rapioly  by  hot  H20.  (Lasne. 
Bull.  Soc.  1902,  (3)  27.  131 ) 

Ammonium  chromium  orZ/wphosphate,  basic, 

5(NH4)H2P04,  2CrPO4,  4Cr(OH)3. 
(Cohen,  J.  Am.  Chem.  Soc  1907,  29. 1196.) 
(NH4)2HP04,       2CrP04+3H20.         Ppt. 

(Cohen.) 

Ammonium  chromic  wwphosphate. 

NH4rCrP207)+bH20. 
SI.  sol.  in  cold  HjO.    Decomp.  by  boiling 
H20.    (Rosenheim,  B.  1915,  48.  586.) 

Ammonium  cobaltous  wetaphosphate. 

Extremely  sol.  in  H20  and  in  NH4OH+Aq. 
(Persoz,  Jt  pr.  3.  215.) 

Ammonium  cobaltous  or£A#phosphate, 

NH4CoP04-fH/X 
Not  decomp.  by  boiling  H20.    (Debray,  J. 

Phann.  (3)  46.  121.) 

-j-12H20.    Ppt.    (Chancel,  1862.) 
Co(NH4)2Ha(PO4)2-f-4H2O.    Insol.  in  H20. 

(Debray.) 

Ammonium  copper  cKwetaphosphate, 
(NH4)2P208,  CuP200-f-2H20. 

Very  si,  sol.  in  H20;  insol.  in  alcohol. 
(Fleitmann,  Pogg.  78.  345.) 

+4HaO.  Efflorescent.  Very  si.  sol.  in 
H2O;  insol.  in  alcohol.  (F.) 

Sol.  in  50  pts.  H20.  Slowly  attacked  by 
acids.  Only  boiling  H2S04  attacks  easily. 
(Glatzel,  Dissert.  1880.) 

Ammonium    glucinum   ortfiophosphate, 

NH4G1P04. 

Insol.  in  cold,  si.  sol.  in  hot  H20.  (RSssler, 
Z,  anal.  17.  148.) 


Ammonium  glucinum  sodium  or^ophosphate, 

(NH4)2GlNa2(P04)2+7H20. 
(Scheffer,  A  109.  146.) 

Ammonium  iron  (ferrous)  or^ophosphate, 
NH4FeP04+H2O. 

Insol.  even  in  boiling  H2O.  When  still 
moist,  easily  sol  in  dil.  acids,  but  sparingly 
and  slowly  sol.  after  drying.even  in  cone, 
acids.  Decomp.  by  NH4OH,  KOH,  and 
NaOH-fAq.  Insol.  "in  alcohol  (Otto,  J.  pr. 
2.  409.) 

(NH4)2FeH2(P04)2+4H20.    (Debray.) 

Ammonium  iron  (ferric)  hydrogen  orthophos- 
phate,    basic,    2(NH4)2HP04,    3FeP04, 
3Fe(OH)s 
Ppt.    Insol.  in  95%  alcohol.     (Cohen,  J. 

Am.  Chem.  Soc.  1907,  29.  719  ) 

Ammonium  iron  (ferric)  hydrogen  orthophos- 
phate,  NH4H2Fe(P04)2. 

Ppt.  Same  properties  as  Na  salt.  (Wein- 
land,  Z.  anorg.  1913,  84.  356.) 

Partially  hydrolyzed  by  H2O.  Readily  sol. 
in  HC1,  HN08,  H2"S04  and  H3P04.  Partially 
hydrolyzed  }>y  cold  NH4OH-hAq  Sol.  in 
excess  of  hot  NH4OH+A3.  Completely 
hydrolyzed  by  caustic  alkalies.  Practically 
insol.  in  50%  acetic  acid.  (Cohen,  J.  Am. 
Chem.  Soc  1907,  29.  718.) 


Amman 

(NH4)2Pb(P206)2 
Very  difficultly  sol.  in  H20   and   acids. 
(Fleitmann,  Pogg.  78.  343.) 

Ammonium    lithium   Twe^aphosphate,    Li20, 

2(NH4)2O,   3P2Ofi-{~8£[20. 
Not   appreciably  sol.   in   cold  H2O    but 
rapidly  and  abundantly  sol.  in  H2O  at  70°. 
(Taminann,  J  pr.  1892,  (2)  45.  442. ) 

Ammonium  lithium  phosphate,  (NH4)2LiP04. 
SI.  sol.  in  H20.    (Berzelius.) 

Ammonium  magnesium  wetophosphate, 
(NH4)2O,  2MgO,  2P206+9H20  (?). 

Sol.  with  difficulty  in  H20  or  acids  when 
heated.  Easily  sol.  in  H20  before  heating. 
(Wach,  Schw.  J.  69.  29.) 

Precipitated  from  aqueous  solution  by 
alcohol. 

Ammonium     magnesium    dmefaphosphate, 

(NH4)2Mg(P206)2+6H20. 
Efflorescent.    (Fleitmann,  Pogg.  78.  346.) 

Ammonium  magnesium  phosphate, 
NHJVIgPO4,  and  +  6H20. 

1  1.  H20  dissolves  66  nag,  anhydrous 
NH4MgP04  at  15°.  (Fresenius,  A/  55.  109.) 

1  1  H20  dissolves  74.1  mg.  anhydrous 
NH4MgPO4  at  20.5-22.5°,  (Ebermayer.) 
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1  1.  H20  dissolves  106  me.  anhydrous 
NH4MgP04.  (Liebig) 

Insol  in  H20,  but  when  boiled  with  H20  it 
loses  NH3  and  H20.  (Struve,  Z.  anal.  1898 
37.  4S5.) 

Solubility  of  XH4MgPOt-|-6H2O  in  H20  at  t' 


0 

20 
40 
50 
60 
70 
80 


G  salt  in  100  g  HaO 


0.0231 
0  0516 
0  0359 
0  0303 
0  0401 
0  0163 
0  0195 


(Wenger,  Dissert.  Geneva,  1911.) 

Aqueous  solution  is  precipitated  by 
NH4OH,  but  not  by  Na2HP04+Aq.  (Fre- 
senius.) 

Sol  in  44,600  pts.  H2O  containing  am- 
monia. More  sol.  in  H20  containing  NH4C1, 
and  is  sol  in  7548  pts.  of  a  solution  containing 
1  pt  NH4C1  to  5  pts.  H20  and  ammonia,  and 
in  15,627  pts.  of  a  solution  containing  1  pt.  of 
NH4C1  to  7  pts.  H20  and  ammonia.  (Fre- 
senius.) 

According  to  Kremers  (J.  pr.  55.  '190),  a 
solution  of  3  pts.  H,>O  to  1  pt.  NH4OE4-Aq 
of  0  96  sp.  gr.  is  best  suited  for  washing  the 
precipitated  NH4MgP04. 

According  to  Ebermayer  (J.  pr.  60.  41), 
1  pt.  anhydrous  salt  is  sol.  in  13,497  pts 
H2O  at  23°;  in  31,098  pts.  NH4OH+Aq  (4 
pts.  H20: 1  pt.  NH4OH-f-Aq  of  0.961  sp.  gr ) 
at  21.25°;  in  36,764  pts.  NH4OH+Aq  (3  pts. 
H2O:  1  pt.  NH4OH-hAq)  at  20,6°;  in  43,089 
pts.  NH4OH-f-Aq  (1  pt.  H20: 1  pt.  NH4OH-f 
Aq)  at  22.5°;  in  45,206  pts.  NH4OH+Aq 
(1  pt.  H20:  2  pts.  NH4OH-f-Aq)  at  22.5°;  in 
52.412  pts.  NH4OH-f  Aq  (1  pt.  H20:  3  pts. 
NH4OH-f  Aq)  at  22.5°;  in  60,883  pts.  pure 
NH4OH+Aq  (sp.  gr.  0.961)  at  22  5* 

Almost  absolutely  insol.  in  H20  containing 
M  vol.  NH4OH+Aq  (sp.  gr.  0.96)  and  NH4C1, 
i.  e.,  much  more  insol.  than  given  by  Fresenius. 
(Kubel,  Z  anal.  8.  125.) 

According  to  Kissel  (Z.  anal.  8.  173),  1  1. 
NH4OH+Aq  (3  pts.  H20: 1  pt.  NH4OH+Aq 
of  0.96  sp  gr.)  dissolves  4.98  mg.  in  24  hours, 
while  13.9  mg.  are  dissolved  if  18  g.  NH4C1  to 
a  litre  of  H20  are  also  present. 

(NH4)2S04+Aq  containing  2.2  g.  per  Litre 
dissolves  71.7  mg.;  3.0  g.,  113  mg.;  10  g., 
147  mg.;  NaC14-Aq  containing  2  g.  NaCl  per 
1.  dissolves  123.4  mg.;  NaNOs-fAq  containing 
3  g.  NaNOs  per  1.  dissolves  93.1  mg.  (Liebig, 
A.  106.  196.) 

Completely  insol.  in  water  containing  am- 
monium phosphate  or  ammonium  sodium 
phosphate  (Berzelius.) 

800  ocan.  H20,  sat.  with  C02,  dissolve  1.425 
g.    (Liebig.) 
Easily  sol.  in  H2S08-f  Aq,  acetic  and  other 


acids,  also  m  boiling  solution  of  ammonium 
citrate  (Millot,  Bull.  Soc  (2)  18.  20  ) 

When  in  presence  of  Fe  or  Al  salts  it  is  sol. 
to  a  consideiable  extent  in  H2C4H406+Aq. 

t>  g.  NH4C1  in  100  ccm  H20  containing  10 
ccm  6  34%  NH4OH+Aq  dissolve  pptd.  salt 
=  0.0029  g  Mg2P207  1  g  (NH4)2C2O4  in 
100  ccm  H20,  and  NH4OH+Aq  dissolve  = 
0  0061  g.  Mg2P207.  2  g.  citric  acid  in  excess 
of  NH4OH+Aq  dissolve  =  0  0147  g  Mg2P2O7. 
Solubility  prevented  by  excess  of  magnesia 
mixture.  (Lmdo,  C  N.  48.  217.) 

Solubility  of  NH4MgP04-f-6H2O  in  salts+Aq 
att°. 

(G.  salt  dissolved  in  100  g.  solvent.) 


5%  NH4NOs 

+Aq 


0 

20 
30 
40 
50 
60 
70 
80 


0  1100 
0  0463 
0.0546 
0.0645 
0  0723 
0  0846 
0.0834 
0.1009 


NEhCl+Aq 


0597 
1055 
1133 
0713 
0931 
1728 
1239 
1913 


1  pt.  NEUOH 

(D  =0  96) 
+4  pts  HaO 


0.0087 
0  0098 

o.oiss 

0  0153 
0.0174 
0.0178 
0.0145 


4%NH4OH+Aqand 
->%NH4Cl+Aq 


20 
60 


0.0165 
0.0274 


4%NH4OH+Aqand 
10%  NH4Cl+Aq. 


0.0541 
0.0731 


(Wenger,  Dissert.  Geneva,  1911.) 

About  3  times  as  sol.  in  Ca(C2H802)2-f  Aq 
as  in  NaC2H802+Aq,  but  solubility  is  pre- 
vented by  excess  of  MgCl2.  (Ville,  Bull  Soc. 
(2)  18.  316 

SI.  sol.  in  ammonium  citrate+Aq  contain- 
ing 400  g.  ammonium  citrate  in  a  litre. 
Solubility =0.457%  at  ord  temp,  and  0.58% 
at  50°.  (Bolis,  Ch  2.  1903,  27.  1151.) 

Mm.  Struvite. 

+H20.  Insol.  in  H20  or  citric  acid+Aq. 
(Millot  and  Maquenne,  Bull.  Soc  (2)  23. 2380 

Ammonium  magnesium  hydrogen  orthophos- 

phate,  (NH4)2MgH2(P04)2+3H20  (?). 
(Graham.) 

Ammonium  magnesium  phosphate, 

5MgO,  (NH4)  A  2P206H-24H20. 
(Gawalovsky,  C  C.  1886.  721.) 

Ammonium  magnesium    sodium  pyrophos- 

Insol.  in  H20  and  not  decomp.  thereby. 
'Berthelot  and  Andre,  A.  ch.  1897,  (7)  11. 
186.) 
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Ammonium  manganous  cfowetaphosphate, 
(NH4)2Mn(P03)4-f4H20. 

Relatively  easily  attacked  by  acids.   (Glat- 
zel,  Dissert.  1880.) 
+6H20. 
Efflorescent     (Fleitmann,  Pogg.  78.  346.) 

Ammonium  manganous  ortfiophosphate, 
NH4MnP04-fH20. 

Sol.  in  32,092  pts.  cold,  and  20,122  pts. 
boiling  H20,  and  m  17,755  pts.  NH4Cl+Aq 
(1.4%  NH4C1).  (Fresenius) 

4-7H20,  Insol.  in  H20  below  70°:  at  70° 
100  g.  H20  dissolve  0.0052  g.  salt;  at  80°, 
0  0067  (Wenger,  Dissert.  Geneva,  1911.) 

Easily  sol.  in  dil.  acids.  Decomp  by 
KOE+Aq,  but  not  by  NH4OH+Aq  or 
K2C03+Aq.  Insol.  in  NH4OH  or  NH4  salts 
+Aq.  (Gibbs.) 

Solubility  in  salts -f-Aq  at  t°. 
(G.  in  100  g.  solvent.) 


t° 

5% 
NBUNO  3 

+Aq 

5% 

NH4Cl+Aq. 

1  pt.  NEUOH 
D  *0.96 
+4  pts.  HsO. 

0 

0.0206 

0.0020 

0.0116 

20 

0.0200 

0.0255 

0.0122 

*      30 

0.0226 

0.0345 

40 

0.0209 

0.0386 

0.0118 

50 

0.0226 

0.0355 

0  0132 

60 

0.0270 

0.0384 

0.0193 

70 

0.0281 

0  0414 

0.0191 

80 

0.0326 

0.0451 

0.0197 

(Wenger,  I.  c,) 

Insol.  in  alcohol. 

Insol.  in  acetone.  (Naumann-  B.  1904,  37. 
4329.) 

Ammonium  manganic  pyrophospha.tet 

NH4MnP207+3H20. 

Decomp.  by  cold  H20  with  separation  of 
Mn208.  (Rosenheim,  B.  1915,  48.  584.) 

Ammonium  manganous    sodium  pyrovhos- 
phate,  NH4NaMnP2O7+3H2O. 

Insol.  in  H2O  or  alcohol.  Easily  sol.  in  very 
dil.  acids.  (Otto,  J.  pr.  2.  418.) 

Formula   is   Na4(NH4)4Mn2(P207)s-h 
12H20,  according  to  Berzelius. 

Ammonium  mercuric  wetophosphate. 

Sol  in  H2O,  or  at  least  in  NH4OH+Aq. 
(Persoz,  J.  pr.  3.  216.) 

Ammonium  nickel  metaphosphate. 

Insol.  in  H20.  Sol.  in  NH4OH+Acb  from 
which  it  is  repptd.  on  evaporation  of  the  NH8. 
(Persoz,  J.  pr.  3.  215.) 

Ammonium  nickel  c&metophosphate, 

(NH4)3NiP4Qi2+4H20. 
Sol.  in  12.5  pts.  H20.    (Glatzel,  Dissert. 
1880.) 


Ammonium    nickel  or^ophospnate, 
NH4NiP04-f2H2O. 

Ppt.    (Debray,  C.  R.  59.  40.) 

H-6H2O.    Decomp.  by  boiling  H20.    (De- 
bray  ) 

Ammonium  potassium  dimetaph.ospbja.te, 
(NH4)10K4(P206)7. 

More  •  sol.   in   H20   than   f  ollowmg   salt. 
(Fleitmann,  Pogg.  78.  341  ) 

NH4K3P4O12+2H20.     Difficultly  sol.    in 
H2O.    (Fleitmann.) 

Ammonium  potassium  pi/rophosphate. 

NH4K2HP207+^H2O. 
Deliquescent.    Sol.  in  H2O.    Decomp.  on 
boiling.    (Schwarzenberg.) 


Ammonium 

JXTH4NaP206+H2O. 

More  sol  in  H20  than  Na2P206,  but  less 
than  (NEWaP'Oe.  Less  sol.  in  alcohol  than 
in  H20.  (Fleitmann,  Pogg.  78.  340.) 

Ammonium  sodium  or^ophosphate, 
(NH4)2NaP04-h4H20. 

Decomp.  by  H20.  Cryst.  from  NH4OH-f 
Aq  of  096  sp.  gr.  From  H20  solution, 
NaNH4HP04+4H20  separates  out.  (Uels- 
mann,  Arch.  Pharm  (2)  99.  138.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

+5H20. 

NH4Na2P04+12H20.  (Herzfeld,  Z.  anal. 
20.  191.) 

(NH4)6Na(P04)2+6H20.  Sol.  in  H20  with 
decomp.  Cryst.  from  hot  cone.  NH4OH-}-Aq. 
(Uelsmann,  Arch.  Pharm.  (2)  99.  138.) 

Ammonium  sodium  hydrogen  phosphate  (Mi- 
crocosmic  salt),  NH4NaHP04+4H20. 

Efflorescent.  EasUy  sol,  in  H20.  Sol  in  6 
pts.  cold,  and  1  pt  boiling  H20.  Insol.  in 
alcohol. 

Aqueous  solution  gives  off  NH8,  especially 
if  hot. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Min.  Sterconte. 

+5H20.    (Uelsmann.) 

The  composition  of  the  hydrates  formed  by 
this  salt  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt.  produced  by  the  salt  and  of  the  con- 
ductivity and  sp.  gr.  of  its  aqueous  solutions. 
(Jones,  Am  Ch,  J.  1905,  34.  3190 

(NH4)8NasH6(P04)4-f  3H,0.  Decomp.  by 
H2O.  (FQ>ol  aM  Senderens,,  C.  R.  93.  388.) 

mmonium  sodium  pyrophosphate, 


Easily  sol.  in  H20.  Aqueous  solution  de- 
comp. by  boiling  (Schwarzenberg,  A.  66. 
142.) 

-f  6H2O .    (Rammelsberg ) 
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Ammonium  sodium  glucinum  orMaphosphate, 

(NH4)2Na2Gl(P04)2-f7H20. 
Precipitate     (Scheffer  ) 

Ammonium  thallous  or^ephosphate, 

(NH4)3PO4,  (NH4)2T1P04,  or  H2NH4P04, 
HT12PO4. 
Sol.  zn  H2O     (Lainy;  Rammelsberg  ) 

Ammonium  uranyl  phosphate, 
NH4(U02)P04-hrH20. 

Insol.  in  PI20  and  HCaH3Oj-f-Aq.  Sol.  in 
mineral  acids,  from  which  it  is  precipitated 
by  NH4C2H3O2-KAq,  in  which  it  is  insol 
(Knop.) 

-f  3H2O.  Insol,  in  H20  and  acetic  acid 
Sol.  m  all  mineral  acids,  oxalic  acid  and 
MuCOa-f  Aq.  (Lienau,  Dissert  1898.) 

Ammonium  vanadium  phosphate. 
See  Phosphovanadate,  ammonium. 

Ammonium  zinc  cfo'meta  phosphate, 

(NH4)2ZnfPaOfi)2+6II20. 
Efflorescent.    (Fleitmann,  Pogg.  78.  347  ) 
-f  4H20.    Sol.  in  70  pts.  H20.    Decomp  by 

H2SO4.    (Glatzel,  Dissert.  1880.) 

Ammonium  zinc  or^ophosphate,  basic, 
3NH3;  2ZnO,  P20S  f  8H2O. 

(Rother,  A  1867,  143.  356  ) 

4(NH4),0,  6ZnO,  3P208-f4H2O.  (Schweik- 
ert,  A  1868,  145.  57.) 


Ammonium  zinc  or^ophosphate, 

+H20. 

Insol.  in  H20.  Sol  in  acids,  and  caustic 
alkalies.  (Bette,  A.  16.  129  ) 

Ammonium  zinc  hydrogen  phosphate, 
NH4H2PO4,  ZnHPO4+H2O.  . 

Insol.  in  Hj>0     (Debray.) 

4(NH4)20,  6ZnO,  3P205.  (Schweikert,  A. 
146.  57  ) 

3(NH4)20,  4ZnO,  2P2O8-f  13H2O.  (Rother, 
A.  143.  356.) 

Ammonium  phosphate  selenate. 
See  Selenophosphate,  ammonium. 

Barium  Znpliosphate,  5BaO,  3P206. 

Insol.  in  H20;  insol.  in  acids  after  heating 
to  a  high  temp.  (Schwarz,  Z  anorg  1895,  9. 
264.) 

Barium  metaphosphate,  Ba(P03)2. 

Insol.  in  H3O  or  cuj.  acids.  (Maddrell.  A. 
61.  61.) 

Not  decomp.  by  boiling  with  acids  or  alkali 
carbonates-f  Aq.  (Fleifcmann,  Pogg  78.  352.) 

Barium  diwtetophosphate,  BaP206+2H20. 

More  difficultly  sol.  in  H,0  than  BaaffaOs^. 
Slightly  attacked  by  boiling  cone.  HCl-f  Aq 
or  KNOs-hAq.  Easily  decomp.  by  H2S04. 
(Fleitmann,  Pogg.  78.  254.) 


Barium  Jnmetaphosphate,  Ba3(P3O9)24-2H2O 
Somewhat  sol  m  H2O     (Fleitmann,  A.  66. 

313) 

-t-6H.>O     Easily  sol.  m  HCl+Aq     (Lind- 

bom  ) 

1  1.  H-O  dissolves  2  589  R.  at  ord.  temp. 

(Wieslor,  Z  anorg  1901,  28.  198  ) 

Barium  /ze.c£me/<7phosphate,  Ba3PeOi8  ('**). 

Sol.  m  H2O  only  after  boiling  several  hours. 

Nearly  insol  m  H2O  (Ludert,  Z  anorg. 
6.  15) 

Insol  m  NH4CH-Aq.    (Wackenroder.) 

Sol.  in  NaePeOis-f  Aq  Sol.  m  HN03+Aq. 
After  ignition  it  is  nearly  insol.  in  HNO84-Aq. 

Barium  or^ophosphate,  Ba3(P04)2. 

Precipitate.  Very  si.  sol.  or  msol  in  H20. 
(Graham,  Pogg  32.  49.) 

Sol.  m  HCl+Aq     Decomp.  by  S02+Aq. 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790.) 

Barium  hydrogen  phosphate,  BaHP04. 

Sol.  in  10,000  pts.  H20.  (Malaguti,  A.  ch. 
(3)  51.  346.) 

Sol.  m  20,570  pts.  H2O  at  20°.  (Bischof, 
1833.) 

Not  completely  soluble  in  water  containing 
C02,  but  BaCl2  causes  no  ppt  in  Na2HP04+ 
Aq  containing  7.16  g.  or  less  Na2HPO4  in  a 
litre  after  it  has  been  saturated  with  CO2. 
(Setschenow,  C.  C.  1876.  97.) 

Easily  sol.  in  H8P04+Aq,  and  dil.  HC1+ 
Aq.  HNO3  +  Aq  of  1 .275  sp.  gr.  if  not  diluted 
has  scarcely  a,ny  solvent  action,  but  more  dis- 
solves on  dilution  until  a  maximum  is  reached, 
when  10  vols  of  H2O  have  been  added. 
(Bischof,  Schw.  J.  67.  39.) 

Sol  in  367-403  pts.  acetic  acid  (1.032  sp. 
gr )  at  22.5°.  (Bischof,  L  c.) 

Easily  sol.  in  H20  containing  NHiCl, 
NH4NOs,  or  NH4  succinate,  from  which  solu- 
tions it  is  completely  pptd  bv  NH4OH+Aq. 
(Rose.) 

Insol  in  Na2HP04  or  Ba012+Aq.  (Rose, 
Pogg.  76.  23  ) 

More  sol.  in  BaCl2  or  NaCl+Aq  than  in 
H2O,  1  pt.  BaHP04  being  sol.  in  4362  pts. 
H20  contajning  1.2%  NaCl  and  0.8%  BaCl2. 
(Ludwig,  Arch.  Pharm.  (2)  66.  265  ) 

Sol.  in  Na  citrate +Aq.    (Spiller.) 

Barium  telrahydrogen  phosphate, 

BaH4fPO4)2. 

Sol  in  H20.    (MitscherHch,  1821.) 
Decomp.   by  much   H20   into   BaHPO*. 

Sol   in  phosphoric,  and  certain  other  acids. 

(Berzelius,  A.  ch.  2.  153.) 

Barium  pyrophosphate,  Ba2P207+a;H20. 

Somewhat  sol.  in  H2O,  in  much  H4P^O7+ 
Aq,  also  in  HCl+Aq  or  PINOs+Aq.  Insol. 
in  HC2H802+Aq  or  Na4P207+Aq.  (Schwar- 
zenberg.) 

Insol.  in  NH4Cl-fAq.    (Wackenroder.) 
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Barium  hydrogen  p^/rophosphate,  BaH2P207, 
Ba2P2O7+3H/) 

Ppt.'  (Knorre  and  Oppelt,  B.  21.  773.) 


Barium  teZraphosphate, 

Insol  m  H20  or  acids  when  strongly  heated. 
(Fleitmann  and  Henneberg,  A.  65.  331.) 

Barium  manganic  p2/rophosphate, 

Ba(MnP207)2+5H20. 
Almost  insol.   in   H2O.     (Rosenheim.   B. 
1915,  48.  585.) 

Barium  potassium  Jnmefophosphate. 
BaKP809+H2O. 

Much  less  sol  in  H20  than  MH4BaP309  or 
NaBaP309  (Lindbom.) 

Sol  in  HCl+Aq  after  ignition. 

Barium  potassium  or^ophosphate,  BaKPO4. 

Insol.  in  H20.  (Ouvrard,  A.  ch.  (6)  16. 
297.) 

+10H20.    (de  Schulten,  C.  R.  96.  706.) 

Barium  sodium  dwwefaphosphate, 

BaNaJP2Ofl)24-4H20. 
(Glatzel,  Dissert.  1880.) 

Barium  sodium  ^nwetophosphate,  BaNaPs09 
+4H20 

.More  easily  sol.  in  H2O  than  Bas(P3O9)2 
Sol  in  acids,  unless  ignited.  (Fleitmann  and 
Henneberg;  A.  65.  314  ) 

Efflorescent.  Sol.  in  HCl+Aq  after  igni- 
tion only  by  long  boiling  When  fused  it  is 
easily  sol  in  HCl+Aq.  (Lindbom.  Acta 
Lund.  1873.  21  ) 

Barium  sodium  or&ophosphate,  BaNaPO4+ 
10H20. 

(de  Schulten.  C.  R.  96.  706.) 

Not  attacked  by  cold,  but  decomp.  by  hot 
H20.  (ViUiers,  C.  R.  104.  1103.) 

SI.  sol.  in  H2O  (Quartaroh,  C.  A.  1911. 
2375.) 

Barium  sodium  p^rophosphate, 
Ba4Na4(P2O7)3. 

Sol  in  hot  HC1  and  HN08.  (Tammann, 
J.  pr.  1892,  (2)  45.  469.) 

6Ba2P207,  Na4P207+6H20.  Completely 
insol.  in  Na4P207+Aq,  but  not  insol.  m  H20 
orNH4OH+Aq.  Easily  sol.  in  HNO8  or  HC1 
+Aq.  Insol.  m  alcohol.  (Baer,  Pogg.  76. 
164.) 

Barium  uranous  wetophosphate,  UO2,  BaO, 

P206. 
(Colani,  A.  ch.  1907,  (8)  12.  142.) 


Barium  uranyl  ortfiophosphate, 

Ba(U02)2(P04),+8H./>. 
Mm   Uranodrcite. 

Barium  phosphate  chloride,  3Ba3(P04)2, 
BaCl2. 

Min.  Barytapatite  (Deville  and  Caron,  A. 
ch.  (3)  67.  451.) 

4BaH4(P04)2,  BaCl2  (Erlenmever,  J.  B. 
1857.  145 ) 

15BaO,  6P206,  BaCl2+6H20  (?).  Sol.  in 
18,000  pts.  cold  H20.  Much  more  sol.  in  H2O 
containing  BaCl2,  NH4C1,  and  NH4OH. 
(Ludwig,  Arch.  Pharm.  (2)  66.  271 ) 

Bismuth     ortfiophosphate,    basic,    2BiP04, 

3Bi203 

Insol  inH20.  Sol.  in  HCl+Aq.  (Cavazzi, 
Gazz.  ch.  it.  14.  289.) 

Bismuth  ortfwphosphate,  BiPO4. 

Insol.  in  H20  or  HNO3+Aq.  SI.  sol.  in 
NH4  salts+Aq  CChancel,  C  R.  60.  416.) 

Not  decomp.  by  H20.  Other  phosphates 
of  Bi  are  deeoinp.  by  H20.  (Montmartini, 
C.  C.  1900,  II.  1256.) 

Not  hvdrolyzed  by  hot  H20;  si.  sol  in  BiClj 
+Aq;  decomp.  by  boiling  alkali.  (Caven, 
J.  Soc.  Chem.  Ind.  1897,  16.  30.) 

More  sol.  in  HCl+Aq  than  in  HN08+Aq. 
(Rose.) 

Sol.  in  UO2(N08)2+Aq.  (M'Curdy,  Am.  J. 
Sci.  (2)  31.  282.) 

Insol.  in  MNOs+Aq 

Insol.  in  Bi  salts+Aq.  (Rose,  Pogg.  76. 
26.) 

Sol.  in  NH4Cl+Aq,  but  insol.  in  NH4N03+ 
Aq  (Brett,  1837.) 

+1J^H20.    (Kuhn.) 

+3H20.  Ppt.  Decomp.  by  H2S  or  KOH 
+Aq.  (Vanino,  J.  pr.  1906,  (2)  74.  151.) 

Bismuth  pyrophosphate,  basic,  2Bi208,  P208. 
Insol  in  H2O  and  HC2H802+Aq;  sol.  in 
hot  HC1  and  HN08+Aq.  Insol.  in  Na4P2O7 
+Aq,  and  NH4  citrate +Aq.  (Passerini, 
Cim  9.  84.) 

Bismuth,  pyrophospnate,  Bi4(P207)3. 

Insol.  in  H20  or  HNO3+Aq.  (Chancel, 
C.  R.  50.  416.) 

Decomp  by  H20.  CWallroth,  BuU.  Soc.  (2) 
39.  316.) 

Sol.  in  Na4P207+Aq.    (Stromeyer.) 

Bismuth  sodium  pyrophosphate,   NaBiP207 

+3H2O. 
Insol.  in  H20.    (Rosenheim,  B.  1915,  48. 

588. 

Boron  phosphate,  BP04. 

Insol.  in  II20.  Not  attacked  by  boiling 
alkalies.  (Meyer,  B.  22.  2919.^ 
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Bromomolybdenum  phosphate. 
See  under  Bromomolybdenwn  comps. 

Cadmium  fnphosphate,  CdsfPgOjo^ 

Insol  in  H20  and  acids.  CGluhmann, 
Dissert  1899J 

Cadmium    fei/vzphosphate,    6CdO.    4P206-f 
WHrf). 

Insol.  in  acids.    (Gluhmann  ) 

Cadmium  /raetaphosphate. 
Verv  sol.  in  NH4OH-fAq     (Persoz,  A.  ch. 

56,  334 ) 

Cadmium  <toe/aphosphate, 

Sol.  in  32  pts.  H20  Scarcely  attacked  by 
acids,  especially  cone.  HoSQ4.  (Glatzel, 
Dissert.  1880.) 

Cadmium  tetrametaphosphsde. 

Insol.  in  H20.  Easily  decomp.  by  Na2S-f- 
Aq  (Fleitmann,  Pogg.  78.  358  ) 

Cdj(PO,)4  flOHjO  Nofso  very  difficultly 
attacked  bv  acids  bub  insol.  after  ignition. 
(Glatzel,  Dissert  1880.) 

Cadmium,  or^ophosphate,  Cds(P04)2. 

Ppt.  Insol.  in  H20  Sol.  in  Cd  salts+Aq. 
(Stromeyer.) 

Easily  sol,  in  NH4  sulphate,  chloride, 
nitrate,  orsuccinate+Aq.  (Wittetein,  Repert. 

57.  32.) 

H2Cd&(P04)4-h4H20.  Sol  in  dil.  H3P04-{- 
Aq.  (de  Schulten,  Bull.  Soc.  (3)  1.  473.) 


Cadmium  teirahydrogen  phosphate, 

CdH4(P04)2-f2H20. 
Decomp.  by  great  excess  of  H2O. 
Schultcn.) 


(de 


Cadmium  pj/rophosphate,  Cd2P2074-2H20. 
Insol.  in  H20.    Sol.  in  NH4OH, 


Aq,  or  acids.    Insol.  in  KOH+Aq.    Sol.  in 
S02-hAq.    (Schwarzenberg,  A.  65.  183  ) 

Cadmium  hydrogen  ortf&ophosphate   hydra- 

zine,  CdHP04,  2N2H4. 
Decomp.   by  light.     CFranzen,  Z.  anorg. 
1908,  60.  283.) 

Cadmium  potassium  te/ramifophosphate, 


Sol.  in  135  pts.  H20.    Difficultly  decomp. 
by  acids.    (Glatzel,  Dissert.  1880.) 

Cadmium  potassium  or^ophosphate, 

CdKP04. 

Insol.  in  H20;  sol  in  dil.  HCl+Aq.    (Ouv- 
rard,  A.  ch.  (fi)  16.  321.) 


Cadmium  potassium  pyrophosphate, 
CdK2P2O7 

Insol.  in  H20,  sol  in  dil  HCl+Aq     (Ouv- 
rard  ) 

5Cd2P207,  4K4P207+30H20     Much  more 
easily  sol  in  H20  than  the  CdNa  salt     (Pahl, 


Sv, 


sily  sol 
-.  V.  A. 


F  30,  7.  39  ) 


Cadmium  sodium  /nphosphate,  Na3CdP8Oio 

+12H20. 

Sol.  in  acids  even  after  ignition.     (Gltih- 
mann,  Dissert  1899.) 

Cadmium  sodium  fn'w26taphosphate, 

Na4CdfP03)6+4H20. 

SI,  sol  in  H20.   Insol.  in  alcohol    (Wiesler, 
Z.  an9rg.  1901,  28.  204.) 

Cadmium  sodium  <e£ra?ne£aphosphate, 

Na2Cd(P08)4+3H2O. 

Completely  msol.  in  H20     (Glatzel,  Dis- 
sert 1880.) 

Cadmium  sodium  or^ophosphate, 

CdNa4(P04)2. 

Insol  in  H20;  very  sol.  in  dil  acids. 
CdNaPO4.    As  above.    (Ouvrard.) 

Cadmium  sodium  pyrophosphate, 
CdNa2P207. 

Sol  in  dil.  acids,  even  acetic  acid.    (Wall- 
roth.) 

-f  4H20.    Insol,  in  H2O.    (Pahl,  Sv.  V.  A. 
F.  30,  7.  39  ) 

Cadmium,   phosphate  bromide,   3Cd3(P04)2, 

CdBr2. 

Sol.  in  cold  very  dil.  HNO«+Aq.     (de 
Schulten,  Bull.  Soc.  (3)  1.  472.) 

Cadmium  phosphate  chloride,   3Cd3(P04)2, 

CdCl2. 
Sol.  in  dil  HNOa-fAq.    (de  Schulten.) 

Caesium  metophosphate,  CsPOs. 
Sol.  in  H20.    (von  Berg,  B.  1901,  34. 4185.) 

Caesium  ortfiophosphate,  CssP044-5H2O. 
Deh'quescent ;  very  sol.  in  H20 .   (von  Berg.) 

Caesium  hydrogen  ortfiophosphate,  Cs2HP04 

+H20. 
Very  sol.  in  H20.    (von  Berg.) 

Caesium  dihydrogen  or^ophosphate, 

CsH2P04. 
Sol.  in  H2O;  insol.  in  alcohol,    (von  Berg.) 

Cesium  py^ophosphate,  Cs4P207. 

Very  sol  in  H20;  »very  hydroscopic.    (von 
Berg.) 
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Calcium  fnphosphate,  5CaO,  3P206 

Insol.  in  H2O.  (Schwarz,  Z.  anorg  1895, 
9.264) 

Calcium  monometophospha.te,  Ca(POs)2 

Insol.  m  H20  and  dil.  acids.  (Maddrell,  A. 
61.  61.) 

Not  decomp  by  digestion  with  alkali  car- 
bonates +Aq.  (Fleitmann ) 

Calcium  dimetaphosphate,  Ca2(P206)2-j- 
4H20. 

Insol.  in  H20  Decomp  by  warm  H2S04, 
but  not  appreciably  by  cone.  HC1  or  HN03-f- 
Aq.  (Fleitmann,  Pogg.  78.  255.) 

Calcium  hexametaphosphate  (9). 

Insol  in  H2O.  Sol.  in  NasPAs+Aq  and 
in  HCl+Aq.  (Rose,  Pogg  76.  3.) 

Ca8P6018.  Nearly  insol.  in  H20;  sol.  in  dil 
acids.  (Liidert,  Z.  anorg.  5.  15  ) 

Calcium  orMophosphate,  basic,  3Ca3(P04)2+ 

Ca02H2. 

(Warmgton,  J.  B.  1873.  253.) 
4CaO,  P205     (Hilgenstock.) 

Calcium  orthoph.ospha.tesj 
Equilibrium  in  system 


Solubility  of  CaO  in  P2O6+Aq  at  25°. 

g  CaOperl 
of  solution 

g  P2O6perl 
of  solution 

Solid  phase 

7  61 

19  96 

6  51 

16  52 

5.01 

12  82 

•  CaHPO4 

3  42 

8  16 

2  42 

5  75 

1  58 

3  66 

0  544 

1.516 

0  400 

1  108 

0  291 

0  773 

Solid  phases  are 

0  232 

0  145 

0.662 
0  381 

evidently  solid 
solutions 

0  062 

0  109 

0.049 

0  088 

0  034 

0  015 

Ca3(P04)2 

0  587 
0  789 

0.013 
0  012 

\Solid  phase  is  prob- 
j  ably  a  solid  solution 

(Cameron  and  Seidell,  J.  Am.  Chem.  Soc. 
1905,  27.  1513.) 


Solubility  of  CaO  in  P2O5-j-Aq  at  50  7°. 


Solubility  of  CaO  in  P206-|-Aq  at  25°. 

100  g.  of  the  solution 
contain 

Solid  phase 

g.  CaO  per  1 
of  solution 

g.  PaOc  per  1. 
of  solution 

Solid  phase 

g.  P206 

g  CaO 

62.01 

0  336 

CaEUPaOs+CaE^PaOs,  HaO 

1.71 

4.69 

58.08 

0  635 

CaH4P2Os,  H3O 

7  48 

22  39 

54  67 

0  939 

« 

8.10 

23  37 

50  25 

1  428 

« 

11.57 

36.14 

46  15 

2.100 

« 

12  88 

41.24 

41  92 

2.974 

« 

18.77 

59.35 

37.33 

3.898 

" 

19.25 

63.03 

33  18 

4  880 

<( 

23.31 

75.95 

CaHP04j  2H20 

29  61 

5.725 

CaEUPaOs,  HaO+CaHPO* 

23.69 

79  10 

15  48 

3  507 

CaHP04 

32.41 

109.8 

9  465 

2.328 

35.90 

129.8 

6.157 

1.563 

« 

39.81 

139  6 

2.946 

0  852 

« 

40.89 

142.7 

2  281 

0.692 

" 

43.82 

154.6 

0.1521 

0.0588 

1            « 

49.76 

191.0 

0  1527 

0.0596 

CaHP04,  2H2O 

55  52 

216.5 

0  1331 

0.0514 

CasPitOs,  H2O 

59.40 

234  6 

0.0942 

0.0351 

« 

70.31 

279.7 

0.0309  ' 

0.0106 

« 

72  30 

fiQ   "33 

351,9 
3fii  i 

0  00068 

0.00071 

" 

uy  .  oo 
65.46 
63.53 

OUl    J.   > 

380.3 
395.1 

(Bassett,  Z.  anorg.  1908,  69.  15.) 

59.98 

419.7 

CaH4(PO4)2,  H2O 

59.25 

424.6 

, 

57.74 

428.0 

53.59 

451.7 

48.78 

475  3 

44.52 

505.8 

41.86 

528.9 

39  89 

538.3 

(Cameron  and  Seidell,  J.  Am.  Chem.  Soc. 

1905,  27.  1508.) 
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Solubility  of  CaO  in  P205-{-Aq  at  40°. 

100  g    of  the  solution 

contain 

Solid  phase 

g  PaOo 

g  CaO 

45  42 

1  768 

CaH4P208,  H20 

41  33 

2  588 

4* 

36,79 

3  584 

1C 

32  46 

4  505 

<h 

28  27 

5  501 

it 

21  67 

4  813 

CaHP04 

17.78 

4.100 

u 

16  35 

3  810 

a 

9  905 

2  536 

cc 

6  979 

1  847 

it 

4  397 

I  267 

t> 

1  819 

0  576 

(C 

0.423 

0  156 

It 

0  294 

0  110 

(( 

0  158 

0  0592 

(I 

0.146 

0.0519 

<( 

0  128 

0  0508 

Ca3P208,  H20 

0  0262 

0  0098 

ct 

trace 

0.0709 

Ca4P209,  4H20 

a 

0.0814 

u 

£( 

0  0829 

tt 

(t 

0  0840 

(( 

(Bassett,  Z.  anorg.  1908,  59.  18.) 

Solubility  of  CaO  in  P205-f-Aq  at  25°. 

100  g.  the  solution 

contain 

Solid  phase 

g.PaO* 

g.  CaO 

36.11 

3.088 

CaH4P208,  H20 

31  97 

4  128 

u 

28  34 

4  908 

(t 

27  99 

4  930 

it 

25  45 

5  489 

tt 

22  90 

5  523 

CaHP04 

17  55 

4.499 

ie 

15.34 

4  027 

tt 

9  10 

2  638 

ft 

6  049 

1.878 

tt 

3  613 

1.181 

tt 

2  387 

0826 

ti 

0.417 

0  165 

CaHPO4-f-CaHPO4,  2H20 

0  178 

00696 

a   , 

0  0332 

0.0126 

u 

0.0948 

0  0352 

Probably  Ca8P2Os,  H20 

0  0571 

0  0211 

n 

0.0525 

0  0175 

u 

0  0468 

0.0186 

ti 

trace 

0.1131 

Ca^aO*  4H20+Ca(OH)2 

0.118 

Ca(OH)2 

(Bassett,  Z.  anorg.  1908,  69.  20.) 

Calcium  or^ophosphate,  Ca5(P04)2. 

Decomp.  by  long  boiling  with  H20  into 
basic  salt,,  3Ca3(P04)2,  Ca02H2.  This  de- 
comp  begins  with  cold  H20,  so  that  the  solu- 
bility at  6-8°  varies  from  9.9  to  28.6  mg.  in  a 
litre*  (Warington,  Chem.  Soc.  (2)  11.  983.) 


1  1  cold  H20  dissolves  in  7  days  31  mg. 
ignited,  and  79  mg.  freshly  precipitated 
Ca3(P(54)2.  (Volcker,  J.  B.  1862.  131.) 

100,000  pts  H20  dissolve  2.36  pts.  gelatin- 
ous Ca  phosphate;  2.56  pts  ignited  Ca  phos- 
phate, 3.00  pts  Ca  phosphate  from  bone  dust. 
(Maly  and  Donath,  J.  pr.  (2)  7.  416.) 

Solubility  of  bones  in  various  solvents  is 
given  bv  Maly  and  Donath,  I.  c. 

0.009"  g.    CasCHW*  is  sol.  in  1  1.  HaO. 

0153    *          "  "     "     "      "       " 

sat.  with  CO2.    (Joffire,  Bull.  Soc   1898,  (3) 
19.  372.) 

Determinations  of  solubility  in  H2O  as 
stated  in  the  literature  vary  because  Ca3(PO4)2 
is  apparently  a  solid  solution  of  CaHP04  and 
CaO.  When  placed  in  contact  with  H2O 
more  P04  ions  dissolve  than  Ca  ions,  the 
resulting  solution  is  acid  and  solid  phase 
richer  in  Ca  than  before  addition  of  H20. 
For  material  of  the  approximate  composition, 
Ca3(P04)2,  the  ami  dissolved  by  C02  free  H20 
at  ord.  temp,  is  0.01-0.10  g.  per  1.  depending 
on  conditions  of  experiment.  H30  sat  with 
C02  dissolves  0.15-0.30  g.  per  1.  (Cameron 
and  Hurst,  J.  Am.  Chem.  Soc.  1904,  26. 
903.) 

The  decomposition  of  Ca3(P04)2  in  H20  is 
increased  by  presence  of  CaS04;  decreased  by 
presence  of  CaCOa  or  of  CaS04  and  C0.2.  C02 
increases  the  amount  of  P04  dissolved  in  the 
solution  of  water  alone  and  the  sat.  CaS04 
solutions,  but  has  no  other  effect  than  to  in- 
crease the  amount  of  Ca  in  the  solutions  in 
contact  with  CaC03.  (Cameron  and  Seidell, 
J.  Am.  Chem  Soc.  1904,  26.  1458.) 

Sol.  in  C02-f  Aq. 

1  1.  H20  containing  1  vol.  CO2  dissolves  in 
12  hours  at  10°,  0  75  g.  precipitated  Ca8(P04)2; 
0.166  g.  Ca3(P04)2  from  bone  ash;  0.300  g. 
Ca8(P04)2  from  bones  which  had  been  buried 
20  years.  (Lassaigne,  J.  ch.  mexl.  (3)  3.  11.) 

1  1.  H20  containing  0.8  vol.  C02  dissolves 
0.61  g.  Ca3(P04)2.  (Liebig,  A  106.  196  ) 

H20  sat.  with  CO2  at  5-10°  and  760  mm. 
pressure  dissolves  0.527-0.60  g.  Ca3(P04)2,  or, 
&  containing  1%  NH4C1,  0739  g.  Ca8(P04)2. 
(Warington,  Chem.  Soc  (2)  9.  80  ) 

Solubility  varies   according   to   form    of 


In  apatite,  1  pt.  Cas(P04)g  dissolves  in 
222,222  pts.  H2O  sat.  with  CO*;  in  raw  bones, 
in  5698  pts.;  in  bone  ash,  in  8029  pts.:  in 
So.  Carolina  phosphate,  m  6983  pts.;  in  phos- 
phatic  guano  from  Orchilla  Id  ,  in  8009  pts. 
(Williams,  C.  N.  24,  306.) 

Al20<jH6  and  Fe/^He  prevent  the  solubility 
of  Ca8(P04)2  in  H2O  containing  C02.  (War- 
ington, I.  c.) 

1  1.  H20  dissolves  0.22848  g.  Ca8(PO4)2. 
under  a  COu-pressure  of  2  atmos.  at  14°. 
(Ehlert,  1  Elektrochem.  1912,  18.  728,) 

Sol.  in  S02-{-Aq.  forming  a  iquid  of  1.3  sp. 
gr.  at  9°  from  fresnly  precipitated  Cas(P04)2, 
and  of  1.188  sp.  gr.  from  bone  ash. 

Sol.  in  H2S4-Aq.    1  1.  H20  sat  with  H2S 
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dissolves  190-240  mg.  Ca3(P04)2     (BSchamp, 
A.  ch.  (4)  16.  241.) 
Easily  sol  in  HN03  or  HCl+Aq. 
100  pts.  very  dil.  HCl-fAq  dissolve  198-225 
pts.  Ca8(P04)2.    (Crum,  A.  63.  294.) 
100  pts.  HC1  of  1.153  sp.  gr.  (containing 
31%  HC1)  dissolve  at  17°  when  diluted  with: 
•0            1             4            7    pts.  H20, 
25.3       45.0        62.3       64  7  pts.  Ca3(P04)2, 

10           13          16           19   pts.H20 
68.0       71.9        69.5       69.7  pts  Ca3(P04)2 
(Bischof,  Schw.  J  67.  39.) 

Decomp.  by  H2SO4 
Completely  decomp.  to  CaS04  and  H8P04 
by  a  mixture  of  H2SO4  and  alcohol 

Solubility  in  HN03+Aq. 
1  pt.  of  Ca8(P04)2  dissolves  at  16  25-17.5°  in 
pts.  HNO8-f  Aq  which  contain  pts.  H20 
to  1  pt.  HN03  (sp.  gr.  =  1.23). 

Dry  Ca3(P04)2  also  dissolves  by  long  boiling 
with  solutions  of  ammonium  chloride,  nitrate, 
succinate  (Wittstein),  or  sulphate  (Delkes- 
kamp). 
Sol.  in  89,448  pts.  H20   (boiled)    at  7°; 
19,628    pts.   H20    (boiled)    containing    1% 
NH4C1  at  10°;  4324  pts.  H»0  (boiled)  con- 
taining 10%  NH4C1  at  17°;  1788  pts.  H20  sat. 
with  C02  and  containing  10%  NH4C1  at  10° 
and  751  mm.  pressure,  1351  pts   H20  sat. 
with  C02  and  containing  1%  NH4C1  at  12& 
and  745  mm.  pressure,  42,313  pts  H20  sat. 
with  C02  and  containing  CaCO3  at  21°  and 
756.3  mm.  pressure;  18,551  pts.  H^O  sat  with 
CO2  and  containing  CaC03  and  1%  NH4C1  at 
16°  and  746.1  mm.  pressure.     (Warington, 
Chem.  Soc.  (2)  4.  296  ) 
Aqueous  solutions  of  the  following  NH4 
salts  dissolve  the  given  amts.  of  Ca3(PO4)2r 
calculated  for  100  pts.  of  the  corresponding 
acid:  NH4C1,  0655  pt.;  NH4N03,  0.306  pt.; 
(NH4)2SO4,  1.050  pts.;  NH4C2H302,  0  255  pt.; 
NH4  tartrate,  4.56  pts.;  NH4  citrate,  7.015 
pts.;  NH4  malate,  1.125  pts.  Ca3(P04)2.  (Ter- 
reil,  Bull  Soc.  (2)  35.  578  ) 

Solubility  in  various  salts  -f-Aq  under  a  C02 
pressure  of  2  atmospheres,  at  14°. 

Pts 
HNOs-l-Aq 

PtsH20        HN^8VAq      Pts.H20 

2.72 
4.23 
10  25 
15  45 
20  34 
20.82 

0                 30.64        10.754 
0.827          26  48        13 
3  309          32.14        13.236 
5  791         36.06         15.718 
8.273         127  81        40 
10 

Salt 

G  salt  per 
100  g  HaO 

G  Ca8(P04)2 
sol.  in  1  I.  of  the 
solvent 

(.Bischof,  1833.) 

More  sol  in  acetic,  lactic,  malic,  and  tar- 
taric    acids   than   in   HC1   or   HN08+Aq. 
(Crum) 
Solubility  in  H3PO4+Aq. 

H2O 

0  22848 

NaCl 

50 
cone. 

1.3208 
0.64089 

G.  H»PO4  in  100  cc  of        G   CaaCPOOs  dissolved 
HJ?O4+Aq                   by  100  cc.  of  solvent 

MgCl2+6H20 

86.9 
cone. 

1.2873 
2.8923 

5                                 3  85 
10                                  7.28 
15                                  9.45 
20                                12  50 
25                                13  79 
30                                15.10 

KMgCl3+6H20 

79  2 
cone. 

1.5771 
1.1536 

MgOl2+6k2o' 

70.95 
cone. 

1.7777 
2.4911 

NaN03 

72.7 
cone. 

1.5827 
0.8638 

(Causse,  C.  H.  1892,  114.  414.) 

Very  small  quantities  of  the  salts  of  the 
alkali  metals  increase  the  solubility  in  H20. 
(Lassaigne,  J.  chim.  me*d.  (3)  3.  11.) 
1  litre  cold  H20  with  2  g.  NaCl  dissolves 
45.7  mg.  Ca8(P04)2;  with  3  g.  NaNO3,  33  mg. 
Ca8(P04)2.    (Liebig.) 
1  litre  H20  containing  8.75%  NaCl  dissolves 
317.5  mg.  Ca(P04)2.    (Lassaigne.) 
NH4  salts  have  even  more  effect,  especially 
NH4Cl+Aq.  which  dissolves  Ca3(PO4)2  in 
the  cold;  also  ammonium  nitrate  and  suc- 
einate.    (Wittstein.) 
(NH4)2S04+Aq    dissolves    Ca8(P04)2    as 
easily  as  CaS04.    (Liebig,  A.  61.  128.)    • 
1  litre  H20  containing  2  g.  NaCl  dissolves 
at  7-12.3°  45.7  mg.  Carf(P04)2;  3  g.  NaN08 
at  17.3°,  33  mg.  Ca8(PO4)2;  2.2  g.  (NH4)2S04, 
76.7  mg.  Ca8(P04)2.    (Liebig,  A.  106.  185.) 

K2S04 

74.5 
cone. 

4,9041 
4.7649 

CNHM»< 

56  5 
cone. 

2.4131 
5.8849 

Na2S04+10H20 

137.7 
cone. 

2  4911 
3.2267 

MgSO4+7H20 

105.3 
cone. 

1.9728 
3.6001 

NH4C1 

45.74 
cone. 

1.3710 
1.2929 

(Ehlert  and  Hempel,  Z.  Elektrochem.  1912, 
18.728.) 
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Caj'POda  is  sol.  in  K2C2O4+Aq  100  ccm 
KjCjOi+Aq  (114%  K9C»O4)  dissolves  57  1% 
of  the  P205  from  phosphorite,  71  %  from  guano 
by  boiling  25  mm.  At  ord  tomp.  bone  moal 
gives  up  50-80%  of  its  P205  to  KjCsOi+Aq 
in  36  hours  (Liebig,  Landw.  J.  B.  1881.  603  ) 

Sol  in  Ca  sucrate-f  Aq.  (Bobiorre,  C  R 
32.  859.) 

More  sol  in  H20  containing  starch,  glue,  01 
other  animal  substances  than  in  pure  H20. 
(Vauquelin,  Pogg  85.  126  ) 

Sol.  in  HaO  containing  organic  matter, 
therefore  when  bones  decay  under  H20, 
Ca/PO^a  is  dissolved  in  considerable  quan- 
tity. (Hayes,  Edin.  Phil.  J.  5.  378.) 

Sol.  in  sodium  citrate -f-Aq     (Spiller.) 

Solubility  in  NH4  citrates -fAq. 

Ammonium  citrate  solution  of  1.09  sp.  gr 
at  30-35°  dissolves  precipitated  Ca3(P04)2 
completely,  but  not  phosphorite.  (Frese- 
nius.j 

Dried  on  the  air,  with  2V6H20.  Sol.  in  40 
min.  in  diammonium  citrate +Aq  (sp.  gr.  = 
1.09);  triammomum  citrate-}- Aq  (sp.  gr  = 


1.09)  dissolves  55  3%  of  the  P305;  citric  acid 
+Aq  (1A%)  dissolves  83.8%  of  the  P2O5. 
(Erlenmeyer,  B.  14.  1253  ) 

Dried  at  50°,  wth  17/8H20.  Sol.  m  45  min. 
m  diammonium  citrate +Aq  (sp  gr  =1.09); 
triammomum  citrate +Aq  dissolves  52.3%  of 
the  P2OS  (Erlenmeyer.) 

Ignited.  Diammonium  citrate -f-Aq  (sp  gr. 
1.09)  dissolves  93%  of  the  Pa05;  triammomum 
citrate+Aq  (sp.  gr  1.09)  dissolves  32%  of  the 
P2O5,  citric  acid  (K%)  dissolves  534%  of 
the  P2O6.  (Erlenmeyer.) 

Insol.  in  liquid  NH3  (Franklin,  Am  Ch. 
J.  1898,  20.  827.) 

Insol.  m  alcohol  and  ether. 

InsoL  in  methyl  acetate.  (Naiunann,  B. 
1909,  42.  3790);  ethyl'  acetate.  (Naumamx, 
B.  1910,  43.  314.) 

InsoL  in  acetone.  (Eidmann,  C  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329  ) 

Min.  Apatite. 

0.002  g.  is  sol.  in  1 1.  H20. 

0.014  "  "  "  "  1 1.  H20  sat.  with  C02. 
rjoffre,  Bull.  Soc.  1898,  (3)  19.  374.) 


-{-H20.   Solubility  in  H2O,  in  H30  safe,  with  C02.  and  in  H20  containing  C02+CaH2(C03)2. 

Temp.  16^-20°. 


Solvent 

In  11  of  the  filtrate 

P2Osmg 

CaO  mg 

1)  Boiled  distilled  H20. 

0.74 

2)  1200  cc.  distilled  H2O+50  cc.  H20  sat. 

with  C02. 

6  9 

3)  1000  cc.      «           "  +250  cc.  "      " 

«      tt 

48  5 

(4)  1250  cc.  H20  sat.  with  C02. 

91  9 

Solutions  of  C02+CaH2(C03)2.    1  1. 
Calcium  carbonate 

(filtered)  contains 
13 

mg. 

- 

(5) 

Bicarbonate            |  g^Sfacid 

166 
73 

tf 
tt 

0.38 

100.0 

Free  carbonic  acid 

9 

ec 

Calcium  carbonate 

13 

et 

(6)  H 

Bicarbonate           {  g±£facid 

277 
122 

tt 
et 

1.1 

162.3 

!Yee  carbonic  acid 

49 

tt 

Calcium  carbonate 

13 

tt     \ 

W  , 

Bicarbonate            j  gS^acid 

376 
165 

tt 

tt 

0  80 

218  8 

Free  carbonic  acid 

105 

tt 

'  Calcium  carbonate 

13 

tt     ] 

»)  . 

Bicarbonate            {  Carbonate 
t  Carbonic  acid 

475 
209 

tt 
a 

1.77 

273  3 

Free  carbonic  acid 

206 

tt 

'  Calcium  carbonate 

13 

tt     i 

w  , 

Bicarbonate            j  Carbonate 
_                            I  Carbonic  acid 
Free  carbonic  acid 

545 
240 
301 

tt 
tt 
tt 

1.30 

312.7 

(Schloesing,  C.  R.  1900, 181. 151.) 
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Calcium  hydrogen  phosphate,  CaHPO4,  and 
+2H20 

Insol.  or  nearly  so  in  H20.  Gradually 
decomp.  by  cold,  more  quickly  by  hot  H20. 

1000  pts.  HaO  dissolve  0135-0.152  pt. 
CaHP04+2H20.  Solution  clouds  up  on  boil- 
ing. (Birnbaum ) 

1000  pts.  H20  dissolve  0.28  pt.,  and  if  sat. 
with  C02,  0.66  pt.  CaHPO4-H2H20.  (Dusart 
and  Pelouze.) 

When  this  salt  dissolves  in  H20.  decomp. 
takes  place  and  a  very  considerable  time  is 
necessary  to  establish  equihbrium.  (Rmdell, 
C.  R.  1902,  134.  112.) 

Much  less  decomp.  by  H20  than  Ca8(P04)2 
or  CaH4(P04)2,  and  the  decomposition  of 
this  salt  in  water  depends  only  slightly  upon 
the  relative  amounts  of  solid  and  solvent 
which  are  present.  The  decomposition  is  in- 
creased by  the  addition  of  C02.  The  presence 
of  CaS04  or  of  CaCO3  decreased  the  amount 
of  phosphoric  acid  which  dissolved.  See 
original  paper.  (Cameron  and  Seidell.  J.  Am. 
Chem.  Soc.  1904,  26.  1460.) 

When  the  ratio  of  P205  :  CaO  is  above  1.0 
or  below  1.27,  H20  dissolves  0.40-0.54  g.  CaO 
and  1.11-1  52  g.  P20>s  (see  original  paper). 
(Cameron  and  Bell,  J.  Am.  Chem.  Soc.  1905, 
27.  1512.) 

Solubility  in  H3P04-fAq. 


G  HsPCU  in  100  cc 
HaPOi+Aq 

G.  CaHP04  dissolved  by 
100  cc.  of  solvent 

5 

-4.30 

10 

7  15 

15 

9.30 

20 

11  86 

25 

13.40 

30 

15  10 

(Causse,  C.  R.  1892,  114.  415.) 

1 1.  H2O  containing  2.2  g.  (NH4)2S04,  2  g. 
NaCl,  or  3  g.  NaNO?  dissolves  79.2,  66.3,  or 
78.9  me.  CaPjjOv.  which  is  present  in  form  of 
CaHPcL  (Liebig,  A.  106.  185.)  Slowly  but 
completely  sol.  in  boiling  NH4Cl+Aq. 
(Kraut,  Arch.  Pharm.  (2)  111.  102.)  Easily 
sol  in  H2S08+Aq,  (Gerland,  J.  pr.  (2)  4. 
123.)  Very  sol.  m  HC1  or  HNOs+Aq.  Less 
sol.  in  HC2H802.  (Berzelius.)  More  sol.  in 
dil.  than  cone.  HC2H802+Aq,  but  60  pts. 
HC2H802  (1  mol.)  dissolve  at  most  23.1  pts. 
P206  (1  mol.  =  142  pts.)  from  this  compound. 
Aqueous  solution  of  sodium  acetate  dissolves 
more  easily  than  H20,  and  becomes  turbid 
on  boiling.  (Birnbaum.) 

Completely  sol.  in  KuCaOi+Aq.  (Liebig, 
Landw.  J.  B.  1881.  603.) 

1 1.  of  sat.  solution  in  N/200  acid  K  tartrate 
+Aq  at  25°  contains  0.235  g.  CaHP04. 

Insol.  in  alcohol.  Sol.  in  many  organic 
substances,  as  starch  or  gelatine-f-Aq. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 


+VaH20.  fVorbringer,  Z.  anal  9.  457.) 
+H20.    (Gerlach,  J.  pr.  (2)  4.  104.) 
+2H20.    Min.  Brushite. 
+3H20.    Mm.  MetabrusMe. 
+5H,O.    (Dusart,  C.  R.  66.  327.) 

Calcium  tetrahydrogen  orthophosphate. 
CaH4(P04)2+H20. 

Very  deliquescent.  Crystals  take  up  97.7 
pts.  H2O  in  16  days,  and  226  pts.  H20  in  28 
days  from  air  saturated  with  moisture. 
(Birnbaum,  Zeit.  Ch.  (2)  7.  131.) 

Not  hygroscopic  when  pure.     (Stocklasa, 

B.  23.  626  R) 

Completely  sol.  in  100  pts.  H20,  but  de- 
comp. by  10-40  pts.  H20  with  separation  of 
CaHP04,  which  slowly  dissolves.  (Erlen- 
meyer, J.  B.  1873.  254.) 

Later  (B.  9.  1839)  Erlenmeyer  says 
CaH4(PO4)2+H20  is  sol  in  700  pts.  H20  and 
decomp.  into  CaHP04  by  a  less  amount  of 
H2O  Wattenberg  (Z.  anal.  19. 243)  says  that 
the  decomposition  by  small  amts.  of  H2O 
down  to  144  pts.  H20  to  1  pfe  salt  is  inappre- 
ciable. 

Completely  sol  in  200  pts.  H20  if  pure,  and 
in  less  H2O  in  presence  of  HsP04.  (Stocklasa.) 

Sol  m  25  pts.  H20  at  15°.  Solution  begins 
to  decompose  when  warmed  to  50°.  (Otto. 

C.  C.  1887.  1563.) 

Greatly  decomp.  by  H20  and  the  resulting 
solution  is  to  be  regarded  as  a  solution  of  the 
decomposition  products  rather  than  of  the 
substance  itself.  The  presence  of  an  excess 
of  CaSO4  does  not  materially  affect  the 
amount  of  phosphoric  acid  entering  the  solu- 
tion. (Cameron,  J.  Am.  Chem.  Soc.  1904,  26. 
1462.) 

Violently  decomp.  by  H20  in  cone,  solu- 
tion; only  sL  decomp.  when  dissolved  in  200 
pts  H20.  (Stocklasa,  Z.  anorg.  1892, 1.  310.) 

Solubility  of  CaE^Og  in  H8P04+Aq  at 
pressure  of  745  mm.  at  high  temp. 


100  g 

of  the  solution 

contain. 


115 

132° 

169° 


G. 

PaOc 


605 


43. 

53.43 

63.95 


CaO 


.623 
4. 
4.489 


Solid  phase 


H20+CaHP04 


(Bossett,  Z.  anorg.  1908,  69. 260 

Glacial  HC2H802  ppts.  it  completely  from 
aqueous  solution  even  in  presence  of  HNO8. 
(Persoz.) 

Decomp.  by  50  pts.  absolute  alcohol  at  b.~ 
pt.  in  1  hour;  by  30  pts.  in  2  hours.  Sol.  in 
absolute  ether.  (Erlenmeyer,  L  c.) 
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Calcium  p*/rophosphate,  Ca2P.»O7+4H2O. 

Somewhat  sol.  in  H2O;  completely  sol.  in 
mineral  acids;  less  sol  in  acetic  acid,  and  in- 
sol.  in  Na4P2O7+Aq  (Schwarzenberg,  A, 
65.  145  )  Less  sol  in  warm  than  in  cold  acetic 
acid.  (Baer.  Pogg;.  75.  155.) 

Insol.  in  NH4Cl+Aq.  (Wackenroder,  A 
41.  316.) 

Insol,  mCaCl'+Aq 

Min.  Pyrophosphorite. 

Calcium  hydrogen  p#r0phosphate,  CaH2P207 
+2H20. 

Sol.  in  H/X    (Pahl,  B.  7.  478.) 

2CaH2P207,  Ca2P2O7+6H2O  Decomp.  by 
boiling  with  H20  into— 

CaH2P207,  Ca2P207+3H/).  Insol.  m  hot 
H2O  (Knorre  and  Oppelt,  B.  21.  771.) 

^racalcium  hydrogen  phosphate, 
Ca4H(PO<)3+H20. 

Ppt  Insol  in  H20,  but  decomp.  by  boiling 
therewith  Sol  m  acids.  (Warington, 
Chem.  Soc,  (2)  4.  296  ) 

+2E20. 


Calcium  teZraphosphate 

Insol.  m  acids  when  ignited.     (Fleitmann 
and  Henneberg,  A.  65.  331.) 

Calcium  lithium  phosphate,  CaLiP04. 
Insol.  in  H20.    (Rose,  Pogg.  77.  298.) 

Calcium  potassium  cteeftzphosphate, 

CaKii(P2Ofi)2+4H20. 
As  BaK  comp.    (Glatzel,  Dissert.  1880.) 

Calcium  potassium  <w/A0phosphate,  CaKP04. 
Insol.  in  H2O.    (Rose,  Pogg.  77.  291.) 
Easily  sol.  in  acids.    (Ouvrard,  A.  ch.  (6) 

16.  308.) 

Calcium  potassium  pg/rophosphate,  CaK2P207. 
Insol.  in  HgO;  easily  sol    in  dil.  acids. 
(Ouvrard,  C.  R.  106.  1599.) 

Calcium  sodium  rfwwetaphosphate, 
CaNa2(P2O8)2+4H20. 

As  BaNa  comp.    (Glatael) 

Calcium  sodium  inwetaphosphate, 

CaNaP309+3H20. 

SL  sol.  in  H20.    (Fleitmarm,  A.  65.  315.) 
Easily  sol.  in  HS0.   Difficultly  sol.  in  HCI+ 

Aq  when  heated  to  redness.    Easily  sol.  in 

boiling  HCl+Aq  after  being  fused.    (Lind- 

bom.) 

Calcium  sodium  or^phosphate,  CaNaP04. 
Insol.  in  H20.    (Rose,  Pogg.  77.  292.) 
Easily  sol.  in  dil.  acids.    (Ouvrard,  A.  ch. 

(6)  16.  308.) 
3CaO,  3Na20,  2P20«.    Sol.  in  dil.  acids. 

(Ouvrard,  C.  R.  1888,  106.  1599.) 


Calcium  sodium  pi/rophosphate,  CaNa2P2O7 
+4H2O 

Insol.  in  Na4P207+Aq.  Easily  sol  in 
HCl+Aq,  HNOs-hAq,  and  also  in  HC2H802 
+Aq  (Baer,  Pogg.  76.  159.)  ' 

Ca10NaJ(,(P,O7)o.  SoL  in  acids.  (Wallroth, 
Bull.  Soc  (2)39.316.) 

3CaO.  3Na2O,  2P2O6  Easily  sol.  in  acids. 
(Ouvrard,  A  ch.  (6)  16.  307.) 

Calcium  thorium  wetaphosphate,  ThO2,  CaO, 

P205. 
(Colani,  C.  R.  1909,  149.  209.) 

Calcium  uranous  metophosphate,  UOs,  CaO, 

P205. 

Insol.  iji  acids  (Colani,  A.  ch.  1907,  (8) 
12.  140.) 

Calcium  uranyl  phosphate,  Ca(U02)H2(PO4)2 
-f-2,  3,  or  4H20. 

Sol  in  HN03+Aq     (Debray ) 

CarU02)2(P04)2+8H20.  Mm.  Uramte. 
Sol  mllNOa+Aq. 

3CaO,  5TJ08,  2P205+16H20.  (Blinkoff, 
Dissert.  1900.) 

Calcium  phosphate  chloride,  Ca8(P04)2,CaCl2. 
(Deville  and  Caron,  A  ch  (3)  67.  458  ) 
3Ca8(PO4)2,  CaCl2.  Chlorapatite.  Insol.  in 

H20.    (Daubree,  Ann.  Min.  (4)  19.  684.) 
TCaBWPOJi,    CaCl2+14H20,      SoL    in 

HCl+Aq. 


CaH4(P04)2,  CaCls+2H?0.  Partly  sol.  in 
H20  with  decomp.  Also  with  8H20.  (Erlen- 
meyer,  J  B.  1857. 145.) 

Calcium  phosphate  chloride  fluoride, 

3Cas(PO4)2,  CaClF. 

Min.  Apatite.  Boiling  H20  dissolves  out 
CaCI2,  dil.  mineral  acids  dissolve  easily,  acetic 
acid  with  more  difficulty.  Easily  soluble  in 
molten  NaCl,  crystallizing  on  coohng.  f Foreh- 
hamrner.) 

Calcium  phosphate    silicate,    Ca3(PO4)a, 
Ca<JSi04. 

Insol.  m  H20;  decomp.  by  HCl+Aq. 
(Carnot  and  Richard,  C.  R.  97.  316.) 

4Ca3(P04)2,  CasSiOs.  (Bucking  and  Linck, 
C.  C.  1887.  562.) 

4Ca3(P04)2,  3CasSi06.    (B.  and  L.) 

Ca(POs)2,  CaSiO3.  (Stead  and  Ridsdate, 
Chem.  Soc.  61.  601.) 

Calcium    c&hydrogen    phosphate    sulphite, 

CaH2(P04)2,  CaSO,+H20. 
Not  decomp.  by  cold,  slowly  by  boiling 
H?0.  Shghtly  sol.  in  NH4OH+Aq.  Sol.  in 
mineral  acids.  Inspl.  in  cold,  slowly  sol.  in 
boiling  acetic  acid.  More  sol.  in  a  solution  of 
oxalic  acid.  (Gerland,  C.  N.  20.  268,)  ' 
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Cerous  raetaphosphate,  Ce(P08)8. 

(Rammelsberg ) 

Ce203,  5P206  Insol.  in  H2O  or  acids. 
( Johnsson,  B.  22.  976.) 

Cerous  ortfophosphate,  CeP04. 

Insol.  in  H20.  Easily  sol.  in  acids. 
(Grandeau,  A.  ch.  (6)  8.  193.) 

Insol.  in  acids.  (Hartley.  Proc  Roy.  Soc. 
41.  202 ) 

-f2H20.  Insol.  in  H2O.  Sol.  in  acids. 
(Jolin) 

Insol  in  H8P04+Aq;  si.  sol!  in  HC1  or 
HNOs+Aq  (Hismger.) 

Insol  inHNO34-Aq.  (Boussingault,  A.  ch. 
(5)5.178.) 

Mm.  Cryptolite.  Completely  decomp.  by 
H2S04  when  finely  powdered.  Insol  in  dil. 
HNOs+Aq. 

Ceric  ortaophosphate,  4CeO2,  6P206-f  26H20. 
Ppt.    (Hartley,  Proc.  Roy.  Soc.  41. 202.) 

Cerous  ps/rophosphate,  Ce2H2(P2O7)6+6H20. 

Sol.  in  cerous  nitrate  4- Aq. 

Ce4(P207)8+12II20.  Sol.  in  excess  of 
sodium  pyrophosphate+Aq.  Easily  sol  in 
HC1.  (Rosenheim,  B.  1915,  48.  592.) 

Cerous  lanthanum  thorium  phosphate. 

(Ce,  La,  Th)2(P04)2. 

Min.  Monazite.  Sol.  in  HCl+Aq  with 
white  residue. 

Cerous  potassium    ortAophosphate,  2Ce208, 

3KaO,  3P2O5=2CeP04,  K8P04. 
Insol  in  H20:  soL  in  acids.    (Ouvrard,  C.' 
R.  107.  37.) 

Cerous  sodium  or^ophosphate,  Ce208,  3Na20. 
4  2P205=CeP04,  Na8P04. 
Insol.  in  H20.    (Ouvrard,  C.  R.  107.  37.) 

Cerous  sodium  pj/rophosphate,  CeNaP207. 

Insol.  in  acetic*  and  cold  dil.  mineral  acids. 
SoL  in  warm  acias.  (Wallroth.) 

Chromous  phosphate,  Cra(P04)2. 

Insol.  in  H20.  Easily  sol.  in  citric,  tartaric 
and  acetic  acids.  SI.  sol.  in  H2C08+Aq. 
(Moissan,  A.  ch.  1882,  (5)  26.  415.) 

+H2O.  Precipitate.  Easily  sol.  in  acids. 
(Moberg;  Moissan,  A.  ch.  (5)  21.  199.) 

Chromic  wefophosphate,  Cr2(POs)e. 

Insol.  in  H20  or  cone,  acids.  (Maddrell,  A! 
61.  53.) 

Chromic  ortfophosphate,  CrP04. 

Hvdrolyzed  by  hot  H20.  Somewhat  sol. 
in  5STH4OH+Aq  and  in  Cr2(S04)8-{-Aq. 
(Caven,  J.  Soc.  Chem.  Ind.  1897, 16.  29.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 


1909,  42,  3790);  ethyl  acetate.     CNaumann, 
B.  1910,  43.  314  ) 

Chromic  phosphate,  Cr2(P04);+12H2O. 

Violet  modification.  Precipitate.  (Ram- 
melsberg, Pogg.  68.  383.) 

+6H20.  Green  modification  Very  si. 
sol.  in  H2O  and  still  less  in  NH4NO3  or 
NH4C2H302+A(i  (Carnot,  C.  R.  94.  1313.) 

Insol.  in  acetic,  but  easily  sol.  in  mineral 
acids.  Easily  sol.  in  cold  KOH  or  NaOH-{- 
Aq,  from  which  it  is  separated  on  boiling. 
(Dowling  and  Plunkett,  Chem  Gaz.  1858. 
220.) 

Chromic  hydrogen  phosphate,  Cr2H6(P04)4-h 

16H20. 
Sol.  in  H20.    (Haushofer.) 

Chromic  p^rophosphate,  Cr4(P2O7)3. 

Anhydrous.  Insol  in  H2O  or  acids.  (Ouv- 
rard, A.  ch.  (6)  16.  344.) 

+7H20.  Precipitate.  Sol.  in  strong 
mineral  acids,  S02+Aq,  KOH+Aq,  and 
Na4P2O7+Aq.  (Schwarzenberg,  A.  65.  149.) 

Insol.  in  Na^aOrH-Aq.    (Stromeyer.) 


Chromic  potassium  phosphate,  Cr^Og,  K20, 

2P206. 

Insol.  in  H20  and  in  acids.  (Ouvrard,  A. 
ch.  (6)  16.  289.) 

Chromic  potassium  pwophosphate, 
K(CrP207)+5H20. 

SI.  sol.  in  cold  H20.  Decomp.  by  boiling 
H2O.  CRosenheim,  B.  1915,  48.  586.) 

Cr2K2H4(P207)s.  Insol.  m  H20,  acids,  or 
alkalies.  SI.  decomp.  by  boiling  cone.  H2S04. 
(Schjerning,  J,  pr.  (2)  45.  515.) 

Chromic  silver  phosphate,  2Cr208,  2Ag2O, 

5P205. 

(HautefeuiUe  and  Margottet,  C.  R.  96. 
1142.) 

Chromic  sodium  ortfiophosphate,  Na2HPO4, 

2CrP04-h5H20. 

Decomp.  by  HaO.  (Cohen,  J.  Am.  Chem. 
Soc.  1907,  29.  1197.) 

Chromic  sodium  p2/rophosphate, 
Cr2Na2(P207),2. 

InsoL  in  acids.  (Wallroth,  Bull.  Soc.  (2) 
39.  316.) 

+10H2O,  and  16H20.  SI.  sol.  in  cold  H2O. 
Decomp.  by  boiling  H2O.  (Rosenheim,  B. 
1915,  48.  586.) 

Cobaltous  wowcwnetophosphate,  Co(P08)2(?). 
Insol.  in  H20  and  dil.  acids.    Sol.  in  cone. 
HCl+Aq.    (Maddrell,  A.  58.  61.) 
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PHOSPHATE,  COBALTOUS 


Cobaltous 

Insol.  in  cold  cone.  H2S04;  si.  sol.  on 
warming,  but  sol.  m  H20  after  treating  with 
H2SO4.  Sol  in  cone  NH4OH+Aq.  Scarcely 
attacked  by  boiling  Na2S-j-Aq.  (Fleitmann  ) 

Cobaltous  hexarnetaphospha.te  (?)• 

Ppt.  Sol.  in  sodium  hexametaphosphate-f- 
Aq  (Rose,  Pogg.  76.  4  ) 

Cobaltous    or/fophosphate,    Cos(PO4)2-f- 


Sol.  in  H3P04-f-Aq  or  NH4OH+Aq;  si.  sol. 

in  NH4C1  or  NH4N03+Aq.    (Salvetat,  C.  R 

48.  295.)    Sol.  in  Co  salts  +Aq. 

+2H20.    (Debray,  A.  ch.  (3)  61.  438.) 
+8H20.    (Reynoso,  C.  R.  34.  795.) 

Cobaltous  hydrogen  ortfophosphate, 
CoHP04+lHHsO. 

Ppt.    (Debray.) 

+2HH2O.    Ppt     InsoJ.  in  H2O     Sol.  in 
H3P04+Aq.    (Bddekw,  A  94.357.) 


Cobaltous  feZrahydrogen 

CoH4(P04)a. 
Sol.  in  H2O.    (Reynoso  ) 


Cobaltous  ps/rophosphate. 

Ppt.    Sol.  in  NaJPaOr-f  Aq     (Stromeyer  ) 
Sol.  in  NH4OH+Aq.    (Schwarzenberg  ) 

Cobaltous  pyrometaphosphsite,  3CoO,  2P205. 
(Braun.) 
6CoO,  5P208.    (Braun) 

Cobaltous  potassium  phosphate,  CoKP04 
Insol.  in  H20;  easily  soL  in  dil    acids. 

(Ouvrard,  C.  R.  106.  1729.) 
SCoQ,  3K20,  2P208.    As  above. 

Cobaltous  sodium  Jnphosphate,  NaCo2P3Oi0. 
(Schwarz,  Z.  anorg.  1895,  9.  260  ) 
Na*CoP8010-f-12H20.    Very  sol.  in  H2O; 

decomp.   in   aq.   solution.     SoL   in   acids. 

(Schwarz,  Z.  anorg.  1895,  9.  258.) 

Cobaltous  sodium  wetaphosphate, 

Co8Na2(P03)8. 

Insol  in  H20  or  acids,  even  cone.  H2S04. 
(Watts'  Diet.) 

Cobaltous  sodium  w<w0wetaphosphate, 

6Co(PO,),,  2NaP08. 

Insol.  in  H2O  and  dil.  acids.    Sol.  in  cone. 
H2S04.    (Maddrell,  A.  61.  57.) 

Cobaltous  sodium  Jnmetaphosphate. 

CoNai(PO,),+8HA 

Sol.  in  HsO.    (Fleitmann  and  Henneberg, 
A.  65.  315.) 


Cobaltous  sodium  ortfophosphate,  CoNaPO4. 
Insol  in  H2O.  (Ouvrard,  C  R.  106.  1729  ) 
Co3(P04)2,  2NasHP04+8EA  (Debray, 

J.  Pharm  (3)  46.  119.) 

Cobaltous  sodium  p?/r0phosphate, 


Insol.  in  H20.    Sol   m  acids.    (Wallroth.) 
-f  zH20.    SoL  m  HjO.    (Stromeyer  ) 

Cobaltous  zinc  phosphate,   Cos(PO4)2, 

3Zn3(PQ4)2  f  12H20. 
Ppt.    SoL  ui  acids.    (Gentele.) 
CoZn2(P04)2+6H20.    Insol  in  H20. 

Columbium  phosphate  (?) 
Insol.  in  H2O.    (Blomstrand  ) 

Cupric  dimefophosphate,  Cu2(p206)2. 

Insol.  in  H20.  Sol.  in  cone.  H2SO4.  (Mad- 
drell,  A.  61.  62.)  Insol.  in  most  cone,  acids 
and  in  alkalies,  except  hot  NH4OH+Aq  or 
cone.  H2S04,  in  which  it  is  moderately  sol. 

Not  decomp.  by  H2S,  but  by  (NH4)2S-f  Aq, 
less  easily  by  Na2S,  and  ,K2S-hAq.  (Fleit- 
mann, Pogg.  78.  242.) 

+8H20.  Completely  insol.  in  H20.  (Fleit- 
mann ) 

Cupric  fooxzmefophosphate  (?). 

SoL  in  NaePAs+Aq  or  CuCl2+Aq. 
(Rose,  Pogg.  76.  5.) 

CusPeOis.  Easily  sol.  in  H20  or  acids, 
especially  when  freshly  pptd.  (Liidert,  Z. 
anorg.  5.  15.) 

Cupric  ortffophosphate,  basic,  6CuO.  P2Os+ 
3H20. 

Mni.  Phosphocalcite. 

5CuO,  P2O5-i-2H20.    Mm.  Dihydrite.  • 

+3H20.  Min.  EMite.  Easily  sol.  in 
NHjOH+Aq,  and  HNOs+Aq. 

4  CuO,  P20fi+H20.  Slowly  sol.  in  NH4OH 
or  (NH4)2CO3-f  Aq;  insol.  in"  cold  Na2S2O3-f 
Aq.  (Steinschneider,  C.  C  1891,  II.  51.) 

SI.  sol.  in  CuCl2+Aq  and  CaSO4+Aq 
Decomp.  by  boiling  H20  and  boiling  Aq 
potash.  (Caven,  J.  Soc.  Chem.  Ind.  1897, 
16.  29.) 

Min.  Libethenile.  Sol.  in  acids  and 
NH4OH+Aq. 

+2HjO.  Min.  Pseudolibethenite.  Sol.  in 
acids  and  NH4OH+Aq. 

+3H20.  Min.  Tagilite.  Sol.  in  acids  and 
NH4OH+Aq. 

Cupric  ^phosphate,  5CuO,  3P206+13H20. 

SoL  in  H2O.  Sol.  in  HN08.  (Schwarz.  Z. 
anorg.  1895,  9,  262.) 

Cupric  cftwetaphosphate,  CuP206H-4H20. 

Sol.  in  78  pts.  H20.  Easily  decomp.  by 
hot  cone.  H2S04.  (Glatzel,  Dissert.  1880.) 
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Cupric  Zriwe/aphosphate,  Cu8(P309)2+9H20. 

Very  si.  sol  in  H2O  (0  04  g.  in  1  1.  at  20°). 

(Tammann,  J.  pr  1892,  (2)  45.  425  ) 


Cupric  tetrametajjh.ospha.te, 

Insol  in  H20  and  in  HC1.  SI.  sol.  in  boiling 
HN03.  Very  sol.  in  boiling  cone.  HjSO4, 
(Glatzel.) 

-f  8H2O.  Nearly  insol.  in  H2O,  Slowly 
attacked  by  acids  except  cone.  H2SO4. 
(Glatzel.) 

Cupric    orffophosphate,     Cu3(P04)2+3H20. 

Insol.  in  H20:  easily  sol.  in  acids,  even 
H3P04,  HC2H302,  or  H2SO3+Aq.  Sol.  in 
NH4OH-f  Aq  SI.  sol.  in  NH4  salts  -f-Aq. 

SI.  sol.  in  Cu  salts+Aq  (Rose,  Pogg.  76. 
25.) 

Sol.  in  cold  Na2S2O3-fAq  (Steinschnei- 
der,  C.  C.  1891,  II,  51.) 

Insol.  in  liquid  NHS  (Gore,  Am.  Ch  J. 
1898,  20.  827  ) 

Insol.  in  methyl  acetate.  (Naumann,  B 
1909,  42.  3790  ) 

Cupric  hydrogen   phosphate,   CuHP04-f 
V 


Insol  in  H2O;  sol.  in  HsP04+Aq,  and 
HCgH^Ojj+Aq.  Insol.  in  NH4C1,  and 
NH4NOs-hAq.  (Brett,  Phil  Mag  (3)  10. 
98.) 

Cupric     p?/r0phosphate,      basic, 

2CuO,  H20+3H20 
Insol.  in  H20.    (Pahl,  J.  B.  1873.  229.). 


Cupric  pyrophosphate, 

Anhydrous.  Insol.  in  H20,  and  very  si. 
sol.  in  cone,  acids.  (Fleitmann,  Pogg  78. 
244.) 

As  insol.  as  Cu  metaphosphate,  but  de- 
comp.  by  H2S.  (Rose,  Pogg.  76.  140 

-f2H20  .  Sol.  in  mineral  acids,  and  NH4OH 
-j-Aq;  also  in  NaJhOj-l-Aq.  (Schwarzen- 
berg,  A.  65.  156.) 

Sol.  in  cold  H2SOs-j-Aq  without  decomp  , 
crystallizing  out  on  boiling. 

Decomp.  by  boiling  KOH+Aq. 

Sol.  in  large  excess  of  CuSO4-f  Aq. 

-f2HH20.    (Pahl,  Sv.  V.  A.  F.  30,  7.  40.) 

+5H20.  Very  si,  sol.  in  H20. 

Sol.  in  dil.  acids.  (Wiesler,  Z.  anorg.  1901, 
28.  202.) 

Cupric  iron   (ferric)   ps/raphosphate, 
12H2O. 


Ppt.   {Pascal,  C.  R.  1908,  146.  233.) 

Cupric  potassium  phosphate,  4CuO,   K2O, 

3P205. 

Insol.  in  H2O.    ^Ouvrard,  C.  R.  111.  177.) 
CuKP04.   As  above. 


Cupric  potassium  tetrametaphosphatey 

K2CuP4012+4H20. 

Sol   in  58  pts   H20.    Easily  attacked  by 
acids.    (Glatzel,  Dissert,  1880.) 


Cupric  potassium  pyrophosphate, 

Extremely  easily  sol.  in  H20.  (Persoz,  A. 
ch  (3)  20.  315.) 

CiiaPiOr,  3K4P2Or+4H20.  Insol.  in  H20. 
(Pahl,  Sv.  V.  A.  F.  30,  7.  44.) 

Cupric  sodium  phosphate,  Cu3Na6(PO4)4. 

Insol.  in  HC2H802-l-Aq.  Sol.  in  cone. 
acids.  (Wallroth,  Bull.  Soc.  (2)  39.  316.) 

Cupric  sodium  tfnphosphate, 
CuNa8P3Oio+12HA 

SI.  sol  in  H20;  very  unstable 

Easily  sol.  in  acids.  (Stange,  Z.  anorg. 
1896,  12.  458.) 

Cupric  sodium  tetrawetaphosphate, 

CuNa2P40i2. 
As  insol.  in  H20  as  Cu  dunetaphosphate. 


Difficultly  decomp.  by  digestion  with  Na2S-, 
Aq.    (Fleitmann,  Pog$.  78.  355  ) 

+4H20.  Sol.  m  45  pts.  H2O  f  Glatzel, 
Dissert.  1880.) 

Cupric  sodium  or^ophosphate,  3Cus(P04)2, 
NaH2P04 

Decomp.  by  H20  to  4CuO,  P206.  (Stein- 
schneider,  C/C  1891,  II.  52.) 

2Cu3(PO4)2,  Na^HPCh.  Decomp.  by  H20 
into — 

3Cu3(P04)2,  Na2HP04.    Decomp.  by  H20. 

CuXPOO*,  NaH2P04.    Decomp.  by  H20. 
(S.) 
6Cu3(P04)2,  2Na3P04.    Decomp.  by  H20. 


Cupric  sodium  p^0phosphate, 

Insol.  m  H20.  (Fleitmann  and  Henne- 
berg,  A.  65.  387.) 

-P/aH20  (F.  and  H.)  Much  more  sol. 
than  the  next  salt.  (Pahl.) 

+6H20.    (Persoz,  A  ch  (3)20.315.) 

Cu2P207,  CuNa2P2Or+3HH20.  Very  ef- 
florescent: insol.  in  H20.  (F.  and  H.) 

+10^fcO.    (Pahl,  Sv.  V.  A.  F.  30,  7.  42. 

CuNaJPsOr,  NaJPsOr.  Sol  in  H20.  (F. 
andH) 

+2H20.    (F.amdH.) 

+12   and  16H20.    Very  efflorescent,  and 

-  -    *-  -     (Pahl.) 


.  .  . 

Qi8Na2P4On+10HaO.  InaoL  in  H20; 
sol.  in  HC1  and  HN08  even  after  heating, 
(Stange,  Z.  anorg.  1896,  12.  456.) 

Cupric  uranyl  phosphate,  (U02)2Cu(P04)2+ 
8H2O. 

Insol.  in  H2O,  easily  sol.  in  acids.  (De- 
brav  ^ 

Min.  Chalcolite.    Sol.  in  HN03-fc-Aq. 
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PHOSPHATE;  CUPRIC,  AMMONIA 


Cupric  0rM0phosphate  ammonia,  Cu3CPO4)2, 


SI.  sol  in  HA  Easily  sol  m  H20  contain- 
ing !\H4OH  ,'Schiff,  A  123.  41.) 

2CuO,  BPoO;  20NHj+2lHaO.  Easily 
sol  in  cold  H20,  with  subsequent  decomp 
rMetzner,  A  149.  66  ) 

2CuO,  P203,  GNH^     fMaumene*.) 

Cupric    pvrophosphate    ammonia,    SCuO, 
3P205,  4NH3-f-4H20. 

SI.  sol.  in  H->0.  (Schwarzenberg,  A.  65. 
133) 

Cu2Po07,  4NH,+H»0  SI  sol  in  H2O. 
(Schiff,  A.  123.  1  ) 

Didymium  wefc/phosphate,  Di(PO3),j 
Precipitate.    (Smith.) 
Di203,  5P2O6.    Insol.  in  H20.     (Cleve,) 


Bidymium  phosphate,  2Di203, 

Insol  in  H20.    (Ouvrard,  C.  R.  107.  37.) 

Didymium  ortfiophosphate,  DiP04. 

Insol.  in  H20.  Very  si.  sol.  in  dil.,  easily 
sol.  in  cone  acids.  (Marignac.)  Insol.  in 
H20.  'WaJIroth,  Bull.  Soc.  (2)  39.  316.) 

-fH-iO  (Freriohs  and  Smith,  A.  191. 
355.) 

Didymium  Znhydrogen  phosphate, 

Di2Ha(P04)3. 

Precipitate.    (Frerichs  and  Smith.) 
Existence  is  doubtful.    (Clcve,B.   12.  910  ) 

Didymium  tozhydrogen  phosphate, 

DiH3(P04)2+H20 
Precipitate.    (Hermann.) 

Didymium    pyrophosphate,    Di4(P207)3-f- 

6H3O. 
Precipitate    (Cleve.) 

Didymium  hydrogen  ps/rophosphate, 
Di2H8(P207)8. 

Precipitate.  Sol.  in  disodium  pyrophos- 
phate-l-Aq.  (Frerichs  and  Smith,  A.  191. 
355.) 

Does  not  exist.    (Cleve.) 

Didymium   potassium   phosphate,    2Di2O3. 

3K20,  3P205-2DiP04,  K8P04. 
Insol,  in  H20.    (Ouvrard,  C.  R.  107.  37.) 

Didymium   sodium  or£A0phosphate, 
3Na«0,  2P206-DiP04,  NasP04. 
Insol.  in  H20,    (Ouvrard.) 


Didymium  sodium  pg/rophosphate, 

Na20,  2P206«DiNaP207. 
Insol.  in  H20.    (Ouvrard,  C.  R.  107.  37.) 


Dysprosium  ortfwphosphate,  DyPO4+5H2O. 

Nearly  msol  in  H2O 

Easily  sol  in  dil  acids  or  acetic  acid. 
(Jantsch,B.  1931,44.1276) 

Erbium  phosphate,  ErP04-fH20. 
Precipitate. 

Erbium  ^^ophosphate,  ErHP2O7+3JiH2O. 
Scarcely  sol.  in  boiling  H2O.    Slowly  sol. 
in  acids. 

Erbium  sodium  ps/rophosphate,  ErNaP2O7. 
Precipitate.    'Wallroth.) 

Glucinum  weiaphosphate,  GKPOs)2. 

Insol.  in  H20  ana  acids,  (Bleyer,  Z.  anorg. 
1912,  79.  274. 

Glucinum  ortfophosphate,  basic. 

2Gl3P208,  G10+13H2O. 
Ppt.    (Bleyer,  Z.  anorg.  1912,  79.  268.) 

Glucinum  ortfophosphate,  G18(P04)2+6H2O. 

Precipitate.  Insol.  in  H20.  Sol.  m  acids. 
(Atterberg,  Sv.  V.  A.  Handl.  12,  5.  33.) 

11.2%  HC2H302+Aq  dissolves  0.55  g.  of 
the  anhydrous  salt;  1  1.  10%  HC2H8O2+Aq 
dissolves  1.725  g.  (Sestim,  Gazz.  ch.  it.  20. 
313.) 

+7H20.    (Atterberg) 

Glucinum  hydrogen  or^ophosphate,  G1HPO* 
+3H20. 

G1H4(PO4)2   hydroscopic.     (Bleyer,    Z. 
anorg.  1912,  79.  266.) 

Precipitated  by  alcohol.    (Atterberg.) 

Glucinum  phosphate,  5G10,  2P206-h8H20. 
Ppt.    Sol.  in  H20  with  decomp.    (Scheffer.) 
3G10,  P206,  3H2O+H20.    (Sestini,  Gazz. 

ch.  it.  20.  313.) 

Glucinum  p^rophosphate,  Gl2Pa07-l-5H20. 

Precipitate.    (Scheffer ) 

Sol.  in  Na4P2O7+Aq,     (Stromeyer.) 

Glucinum  potassium  phosphate,  G1KP04. 
Insoi  in  H20.    (Ouvrard,  C.  R.  110. 1333.) 

Glucinum   sodium  phosphate,    GINaPO*. 

81.  sol.  m  cold,  easily  sol.  in  hot  acids. 
(Wallroth.)    Insol.  in  acetic  acid. 

Min.     Beryllonite.  * 

G10,  21sTa20,  P206.  Insol.  in  H2O,  (Ouv- 
rard, C.  R.  110. 1333.) 

Gold  (Auric)  sodium  pg/rophosphate  (?), 

Au4(P207)8,  2Na4P207fH20. 
Sol  inH20.    (Persoz.) 
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Gold  sodium  p^rophosphate,  ammonia, 

14Au2O8,  6P206,  3Na20,  14NH3+  24H,O. 
Insol.  in  H20.     (Gibbs,  Am   Ch.  J.  1895, 
17.  172.) 

Iron  (ferrous)  Znm^aphosphate,  Fe(Ps09)s  + 
12H20. 

Rather  si  sol.  m  cold,  more  easily  in  hot 
H2O.  After  ignition  sol.  in  HCl+Aq  only 
after  long  boiling.  (Lmdbom,  Acta  Lund 
1873.  17  ) 


Ferrous  Aeoxzwetaphosphate, 

When  freshly  pptd.  is  sol.  in  H20,  and  very 
sol.  in  least  traces  of  acids,  or  NaePeOis+Aq 
(Ludert,  Z.  anorg.  5.  15.) 

Ferrous   phosphate,   basic,   7FeO.    2P2O8+ 

9H20. 

Mm.  Ludlamite.  Sol.  in  dil.  H2SO4  or 
HCl+Aq  Decomp.  by  boiling  KOH  or 
NaOH+Aq. 

Ferrous  ortfiophosphate,  Fe8(P04)2. 

Insol.  in  H2O;  sol.  in  acids. 

Sol.  in  1000  pts.  H20  containing  more  than 
1  vol.  C02.  (Pierre.) 

Sol.  in  an  excess  of  ferrous  salts  +Aq. 

Sol.  in  560  pts.  H2O  containing  Vseo  pt. 
HC2H302  Sol  in  1666  pts.  H20  containing 
150  pts.  NH4C2H302.  (Pierre,  A.  ch.  (3)  36. 
78.) 

Sol.  in  NH4  salts+Aq. 

Sol.  in  NH4OH+Aq.  Not  pptd.  in  pres- 
ence of  Na  citrate 

Insol.  in  acetone.  (Naumann,  B.  1904.  37. 
4329.) 

+H20.    (Debray,  A.  ch.  (3)  61.  437.) 

+8HaO  Min.  Vwianite.  Easily  sol.  in 
HC1  or  HN08+Aq.  Boiling  KOH+Aq  dis- 
solves out  phosphoric  acid.  Sol.  in  cold  citric 
acid+Aq.  (Bolton,  C.  N.  37.  14.) 

Insol.  m  H20.  Sol.  in  acids.  (Evans,  C.  C. 
1897,  1.  580.) 

Ferrous  hydrogen  ortf/wphosphate,  FeHPO*+ 

H20. 

Ppt.    (Debray,  A.  ch.  (3)  61.  437.) 
Is  impure  Fes(P04)2.     (Erlenmeyer  and 

Heinrichs,  A.  194.  176.) 

Ferrous  tetrahydrogen  or^ophosphate, 

FeH4(P04)2+H20. 

Easily  sol.  in  H20.  Not  changed  by  al- 
cohol. (Erlemneyer  and  Heinnchs,  A.  194* 
176.) 

Ferrous  pyrophosphate. 

Ppt.  Sol.  in  an  excess  of  Na4P207  or  FeS04 
+Aq.  (Schwarzenberg,  A.  65.  153.) 

Ferric  wetophosphate,  Fe8(P08)6  or  Fe(P08)s. 
Insol.  in  H20  or  dil.  acids.    Sol.  in  cone. 
H2SO4.    (MaddreU,  Phil.  Mag.  (3)  30.  322.) 


Iron   (ferric)  ortfophosphate,  basic, 
P306+o;H20. 

Insol.  in  NH4  citrate,  sol.  in  NH4  tartrate 
+Aq.  (Wittstem.) 

+3HaO  Mm  Kraunte.  Easily  sol.  in 
HCl-f-Aq. 

+4H2O.    Ppt     (Millot,  C  R.  82.  89  ) 

+5H2O.    Min.  Dufrenite. 

+12H20  Min.  Cacoxene.  Sol.  in  HC1+ 
Aq 

+18,  or  24H20     Mm.  Delvauxite. 

5Fe203,  3P206+14H20.  Min  Berauntie 
Sol  in  HCl+Aq. 

3Fe203,  2P20R+8H20.  Min.  EleonarHe. 
Sol.  in  HCl+Aq. 

Ferric  ortfiophosphate,  Fe2(P04)2+zH2O,  or 
2Fe2O3,  3P206+a;H20. 

+4,  or  8H20.  (Pptd.  ferric  phosphate) 
Insol  mH2O.  Sol.  m  1500  pts  boiling  H20. 
(Bergmann,  1815.)  Sol.  in  pure  H20  when 
all  traces  of  soluble  salts  are  absent.  (Frese- 
nius  )  Very  si  sol.  in,  but  decomp.  by  HoO. 
(Lachowicz;  W.  A  B.  101,  2b  374  )  For  an 
extended  discussion  of  solubility  in  and  de- 
composition by  H20  and  effect  of  salts  see 
Cameron  and 'Hurst,  (J  Am.  Chem.  Soc.  1904, 
26.  888.) 

Easily  sol.  in  dil.  mineral  acids,  excepting 
H3P04H-Aq.  Insol.  m  cold  HC2H3024-Aq. 
(Wittstein.)  100  ccm.  cold  H20  containing 
10%  HC2H802  dissolve  0.007  g  salt.  (Ses- 
tmi,  Gazz.  ch.  it.  5. 252  )  When  freshly  pptd. 
easily  sol.  in  H2S08+Aq,  or  (NHJjSOs+Aq. 
(Berthier.)  Easily  sol.  in  tartaric  or  citric 
acid+Aq,  also  in  NH4  salts  of  those  acids, 
and  Na  citrate  -fAq.  (Heydenreich,  C.  N.  4. 
158.)  See  below. 

Sol.  in  12,500  pts.  H2O  sat.  with  C02, 
(Pierre,  A.  ch.  (3)  36.  78  ) 

Insol.  in  NH4  salts+Aq.  (Wittstein.) 
Sol.  in  NH4OH+Aq  in  presence  of  Na2HP04; 
insol.  in  hot  Na2HP04+Aq;  sol.  in  (NH4)2C08 
+Aq  (Berzelius).  NH4OH,  KOH,  or 
NaOH+Aq  dissolve  out  H3P04. 

Sol.  in  ferric  salts+Aq,  even  ferric  acetate, 
but  insol.  in  ferrous  acetate+Aq, 

Partiallv  sol.  in  large  amt.  of  NaaCOs+Aq. 
Not  pptd,  in  presence  of  Na  citrate  (Spiller.) 

Arth  (BuU.  Soc.  (3)  2.  324)  obtained  a 
modification  of  Fe2(P04)^,  insol.  in  HN03+ 
Aq,  but  sol.  in  hot  cone,  HCl+Aq. 

+4H2O.  Min.  Strengite  Easily  sol  in 
HCl+Aq;  insol.  in  HN08+Aq. 

+5H2O.  Only  si.  sol.  in  H20.  Slowly  sol. 
in  HNO8,  easHy  sol  in  HC1.  (Weinland,  Z. 
anorg.  1913,  84.  361.) 

Diammonium  citrate  +Aq  dissolves  4.8% 
of  the  P20s;  triammomum  citrate,  5.8%  P205j 
and  with  an  excess  of  NH4OH,  21.2%  P206 
is  dissolved.  (Erlenmever,  B.  14.  1253.) 

+9H2O.  Dissolves  in  35  min.  in  diam- 
monium  citrate  +Aq  (sp,  gr.  1.09);  in  55 
min.  in  triammonium  citrate  +Aq  (sp.  gr. 
1.09);  citric  acid  +Aq  (J£%  citric  acict)  dis- 
solves 17.5%  of  the  P206  (Erlenmeyer,  I.  c.) 
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Iron  (ferric)  phosphate,  acid,  8Fe203,  9P/)6 
+3H2O. 

Insol.  in  H2O.    (Riimpler,  Z.  anal.  12. 151.) 

6Fe203,  7P2O6+3H20. 

4Fe203,  5P2O0+3H2O. 

2Fe203,  3P2O6+SH20.  Ppt.  Decomp.  by 
H2O  finaUy  into  Fe2(PO4)2.  (Erlenmeyer  and 
Heinrich,  A.  194.  176.) 

8Fe203,  11P,06+9H20.  As  above.  (E. 
and  PI.) 

4Fe203,  7P206+9H2O.  As  above  (E.  and 
H.) 

FeaOs,  2P205+8H20.  Insol.  ui  H20  or 
HC2H/)2+Aq;  sol.  in  NH4  citrate,  alkali 
hydrates,  or  carbonates  +Aq.  (Winkler.) 
Slowly  decomp  by  H20.  fE.  and  H ) 

+10H20     (Wame,  C.  N.  36.  132.) 

2Fe203,  5P2O6+17H20. 

Fe203,  3P2O5+6H,O=:FeHe(PO4)3.  Deli- 
quescent. Insol  in  H20,  but  decomp.  into 
Fe2(P04)».  (E.  andH.) 

+4H2O.  (Hautefeuille  and  Margottet, 
C.  R.  106.  135.) 

Ferric  pyrophosphate,  Fe4(P207)3. 

Two  modifications — (a)  Sol  in  acids. 
Na4P207+Aq,  FeCls+Aq,  NH4OH+Aq,  and 
in  (NHi)2C03+Aq. 

Insol  in  acetic,  sulphurous  acid,  or  NH4C1 
+Aq.  Sol.  in  NH4  citrate +Aq.  (Schwarzen- 
berg,  A.  65.  153  ) 

(6)  Insol.  in  dil.  acids,  Na4P207+Aq,  Feds 
+Aq.  Sol.  in  ]SH4OH+Aq.  (Gladstone, 
Chem.  Soc  (2)5.435.) 

Solubility  of  Fe4(P207)*  in  NH4OH+Aq  at  0°. 


100  g.  sat  solution  contain 

100  g  sat.  solution  contain 

G  NH3 

G  Fe4(PaO7)d 

G  NH3 

G  Fe4(P2O7)3 

0.884 
1.59 
3.71 
4.72 
5.93 
7.91 

5.606 
9.75 
14.85 
15.94 
13  92 
14.61 

5  92 
8.26 
10.55 
15.96 
18.83 

14.71 
13.89 
7.40 
2.52 
0.445 

(Pascal,  A.  oh.  1909,  (8)  16.  374.) 

Insol.  in  acetone.  (Krug  and  M'EIroy,  J. 
Anal.  Appl.  Ch.  6.  184.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch 
J.  1898,  20.  828.) 

Ferroferric       orrffophosphate,      2Fes(P04)2} 

3(Fe/)3,2P206)+16H20. 
Ppt.   Sol.  in  HCl+Aq.    (Rammelsberg.) 
4Fe*0,,  6FeO,  5P20$+40H20.    Sol.  in  40 
min.  in  oiammonium  citrate-}- Aq  (sp.  gr.~ 
1.09);  triamraonium  citrate+Aq   (sp.  gr.= 
1.09)  dissolves  55.7%  of  the  P20s.    (Erlen- 
meyer, B.  14.  1253.) 

Ferrous  lithium  phosphate,  Li3P04,  Fes(P04)2. 
Min.  Triphylline.    Easily  sol.  in  acids;  not 
wholly  decomp.  by  KOH-f-Aq. 


Iron  (ferrous)  manganous  phosphate, 

Fes(P04)2,  Mn3(P04)2. 
Min.  Triphte.   Easily  sol  in  HCl+Aq. 
5fMn,Fe)O,    2P205+5H20       Mm.    Hur- 
eauhte.    Sol.  m  acids 

Ferric  manganous   sodium  phosphate, 
FeP04,  (Na2,Mn)3P04+MHjA 

Min.—  ('0. 

Ferrous     manganous     phosphate     chloride, 

3(Mn,Fe)3CP04)5>,  MnCl2. 
(Deville  and  Caron ) 

Ferrous  manganous  phosphate  fluoride, 

(Mn,Fe)s(P04)2,  (Mn,Fe)F2. 
Mm  TripUte,  Zwielesite    Sol  in  HCl+Aq. 
3(Mn,Fe)3(PO4)a,    MnF2.      (Deville    and 
Caron,  C  K.  47.  985.) 

Ferric  potassium  phosphate,  2Fe203,  3K20, 
3P206. 

Not  attacked  by  boiling  H20.  (Ouvrard, 
A.  ch  (6)  16.  289  ) 

Fe203,  K20,  2P2O5.  Insol  in  H20;  very  si. 
attacked  by  acids.  (Ouvrard.) 

Ferric  silver  wetophosphate,  2Fe203,  2Ag20, 

5P206. 

(HautefetuUe  and  Margottet,  C.  R.  96. 
1142.) 

Ferric  silver  p^ophosphate,  Fe2Ag6(P2O7)3+ 

4H2O. 
Ppt.    (Pascal,  C.  R.  1908,  146.  232  ) 

Ferric   sodium  phosphate,   2Fe208,   3Na20, 

3P2O6. 
Decomp.  by  H20.    (Ouvrard.) 

Ferrous  sodium  ^phosphate,  FeNa8PsOio+ 


Stable  dry;  sol.  in  HNO^;  decomp.  in  con- 
tact with  H2O.  (Stange,  Z  anorg.  1896,  12. 
451.) 

Ferric  sodium  hydrogen  or^ophosphate, 
Fe(P04)2H2Na+H20. 

Difficultly  sol.  in  H20.  Slowly  decomp.  by 
boiling  with  H2O.  Sol.  in  dil.  HC1  and  dil. 
HNOS.  Decomp.  by  alkalies  and  alkali  car- 
bonates. (Wemland,  Z.  anorg.  1913,  84.  354.) 

Fe(P04)sH6Na+H2p.  Difficultly  sol.  in 
H20.  Decomp  by  boiling  with  H20.  Sol.  in 
dil.  HC1  and  in  dil.  HK03.  Decomp.  by  al- 
kalies and  alkali  carbonates.  (Weinland,  Z. 
anorg.  1913,  84.  358.) 

Ferric  sodium  ps/rophosphate,  Fe4(P207)s, 
2Na4P207+7H20. 

Slowly  but  completely  sol.  in  H20.  Pptd. 
by  alcohol.  (Milck,  J.  B.  1865.  263.) 

Very  sol.  in  H20  (Fleitmann  and  Henne- 
berg.) 
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+5,  and  6H2O  Easily  sol  in  H2O,  espe- 
cially if  warm.  fPahl,  J.  B  1873.  229.) 

FeNaP2O7.  Inaol.  m  H2O;  dil.  HC17  or 
HNOs+Aq;  si.  sol  in  cone.  HCl+Aq;  de- 
comp.  by  cone  hot  H2S04  without  solution. 
(Jdrgensen,  J.  pr.  (2)  16.  342.) 

Insol.  in  acetone.  (Naumann,  B,  1904.  37, 
4329  ) 

NaelVP/Ws+OHgO.  Decomp.  by  H20. 
(Rosenheim,  B.  1915.  48.  586.) 

Fe4(P207)3,  5Na4P207+7H20.  (Pahl,  J.  B. 
1873.  229  ) 

Iron  (ferric)  phosphate  sulphate,  3Fe2(PO4)2) 
*     2Fe2(S04)3,  2Fe206H6. 
Min.  Diaochite 

Lanthanum  ?wetaphosphate,  La2(P03)fi. 
Precipitate.    (Frenehs  and  Smith.) 
La203,  5P206.    Insol  in  H20,  dil.,  or  cone. 

acids.    (Johnsson,  B.  22.  976  ) 

Lanthanum  ortf/iophosphate,  LaP04. 

Precipitate.    (Hermann.) 

Insol.  in  H20  and  acids.  (Ouvrard,  C.  R 
107.  37.) 

Lanthanum  hydrogen  phosphate. 

La2H3(P04)s. 

Precipitate.    (Frerichs,  B.  7.  799.) 
Existence  is  doubtful.    (Cleve,  B.  11.  910.) 

Lanthanum  phosphate,  acid,  L^Os,  2P2Os. 
Precipitate.    (Hermann.) 

Lanthanum  pyrophosphate,  LaHP207+3H/). 

(Cleve.) 

La2H6(P207)8.   Precipitate.    (Frerichs  and 
Smith.) 
Does  not  exist.    (Cleve.) 

Lanthanum  potassium  orlAophosphate, 

2La208,  3K20,  3P2Ofi=2LaP04,  JK3P04. 
Insol.  in  H20.    (Ouvrard,  C.  R.  107.  37  ) 

Lanthanum  sodium  or^ophosphate,  La/)3, 

3Na20,  2P205. 
Insol.  in  H/X    (Ouvrard.) 

Lanthanum  sodium  pyrophosphate, 

LaNaP2O7. 

Insol.  in  acetic,  and  dil.  cold  mineral  acids. 
Sol.  in  warm  dil.  acids.  (Wallroth.) 


Lead  dwetaphosphate, 

Ppt.    Almost  insol.  in  H20.    Sol.  in  HN08 
+Aq.    (Fleitmann,  Pogg.  78.  253.) 


Lead  ^rwwetophosphate,  P 

Nearly  insol.  in  H20.  Less  sol.  in  H2O 
than  the  corresponding  Ag  salt.  (Fleitmann 
and  Henneberg,  A.  66.  304.) 

Most  insol.  of  the  Wn^aphosphates. 
(Lindbom,  Acta  Lund.  1873.  12.) 


Anhydrous  salt  is  insol.  in  H2O;  easily  sol. 
m  HNOs+Aq.    (Lindbom  ) 


,  Pb2P4Oi2. 

Insol  in  H20. 

More  easily  decomp  by  acids  than  the  other 
insol  ^  metaphosphates.  Easily  decomp.  by 
alkali  hydrosulphides+Aq  ui  the  cold. 
(Fleitmann,  Pogg.  78.  353.) 

Lead  teawefophosphate,  Pb8P6Oi8 

Nearly  insol.  in  H20;  sol.  in  acids.  (Lti- 
dert,  Z/anorg.  5.  15.) 

Lead  ortAophosphate,  basic,  4PbO,  P2O5. 
(Gerhardt,  A.  72.  85.) 

Lead  orifophosphate,  Pb3(P04)2. 

Insol.  in  H2O;  sol.  in  HN03+Aq  Insol. 
in  HC2H802+Aq. 

SI.  sol.  in  H20.  1.35  X10-4  g.  is  contained 
in  1  litre  of  sat.  solution  at  20°.  (BSttger.  Z. 
phys.  Ch.  1903,  46.  604.) 

Not  hydrolyzed  by  boiling  HaO.  Sol.  in 
boiling  KOH+Aq;  insol  m  NH4OH-fAq. 
Insol.  in  Pb(N03)2+Aq.  (Caven,  J.  Soc. 
Chem.  Ind.  1897,  16.  30.) 

Sol.  in  782.9  pts  HC2H302+Aq  containing 
38  94  pts  pure  HC2H302  (Bertrand,  Monit. 
Scient.  (3)  10.  477.) 

Insol  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B  1910,43.314.) 

Lead  hydrogen  phosphate,  PbHPO4 

Insol.  in  H20.  Decomp.  by  H2S04,  or  HC1 
-fAq.  Sol.  in  HN03,  or  in  KOH  or  NaOH+ 
Aq  Insol  in  HC2H302-|-Aq.  Sol.  in  cold 
NH4Cl+Aq  (Brett),  from  which  it  can  be 
completely  precipitated  bv  a  great  excess  of 
NH4OH+Aq. 

More  sol.  in  NH4C2H302+Aq  at  18.8-25° 
than  in  puie  H20.  (Wappen.) 

Sol  in  sat.  NaCl+Aq,  but  less  than  PbS04. 
(Becquerel,  C.  R.  20.  1524.) 

Insol.  in  Pb  salts  +Aq. 

Not  pptd.  in  presence  of  Na  citrate 
(Spiller.) 

Lead  pa/n>pnosphate,  Pb2P207-f-  H30. 

Insol.  in  H2O.  Sol.  in  HN03,  or  KOH+Aq. 
Insol.  in  NH4OH+Aq,  HC2H302,  or  S02+ 
Aq.  (Schwarzenberg,  A.  65.  133.)  Sol.  in 
Na4P207+Aq.  (Stromeyer.) 

Jnsol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Lead  potassium  phosphate,  PbKP04. 

Decomp.  by  hot  H20.  (Ouvrard,  C.  R.  110, 
1333.) 

Lead  sodium  phosphate,  PbNaP04. 

Very  sol.  in  dil.  acids.  (Ouvrard,  C.  R. 
110.  1333.) 

lOPbO,  8Na20,  9P205.    (Ouvrard.) 
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Lead  sodium  pyrophosphate,  PbNaaPjO?. 

Insol.  in  hot  H2O.  (Gerhardt,  A.  ch  (3) 
22.  506.) 

Lead  friphosphate    sodium   p*/rophosphate, 

Pb5Na4P8027+10H20. 
Sol.  in  HNOS  after  melting.     (Stange,  Z, 
anorg  1896,  12.  459.) 

Lead  phosphate  chloride,  2PbHPO4,  PbCl2. 

Insol.  in  boiling  H20,  sol  in  dil.  HNO3+ 
Aq.  {Gerhardt,  A.  ch.  (3)  22.  505.) 

2Pb3(P04)2,  PbCl2.  Ppt.  (Heintz,  Pogg 
73.  119.) 

£Pb3(P04)2,  PbCl2.  Min.  Pyromarphite. 
Sol.  in  HNO3,  and  KOH-f  Aq. 

SI.  sol.  in  cold  citric  acid-f  Aq.  (Bolton, 
C.  N  37.  14.) 

H-H20.  Insol.  in  H2O.  Sol  in  dil.  HNO3 
4-Aq.  ^Heintz.) 

Lithium  wefophosphate,  LiP03. 

Insol.  in  boiling  H20.  Scarcely  sol.  in 
acetic  acid.  Easily  sol.  in  mineral  acids. 
(Merling,  Z.  anal.  1879,  18.  565.) 


Lithium  fe/raw2$fophosphate, 

4H2O. 

Very  sol.  in  HoO.  (Warschauer,  Z  anorg. 
1903,  36.  180.) 

Lithium  oriAophosphate,  Li3P04. 

Very  slightly  sol.  in  H20. 

Sol.  in  2539  pts,  pure  H20  and  3920  pts. 
ammoniacal  H20;  much  more  readily  in  H20 
containing  NH4  salts.  Easily  sol.  in  HC1+ 
Aq  Qr  HN03+Aq  (Mayer,  A.  98.  193.) 
Easily  sol.  in  carbonic  acid  water,  CTroost  ) 
Sol,  in  dil.  acids  or  acetic  acid,  (de  Schulten, 
Bull,  Soo,  (3)  1.  479.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone.  (Naumann,  B.  1904.  37. 
4329;  Eidmann.C,  C.  1899,  II.  1014.) 

-hHH20,  orH20. 

Lithium  hydrogen  phosphate,  Li2HP04. 

Nearly  insol.  in  H20.  (Gmelin.)  Sol.  in 
833  pts.  H20  at  12°.  (Rammelsberg.) 

Li6H(P04)2+H20.  Sol.  in  200  pts.  H20. 
(RammelsbergO 

Lithium  ^hydrogen  phosphate,  LiH2P04. 

Deliquescent,  and  very  sol.  in  H20.  (Ram- 
melsberg.) 

JEfoptalithium  e&hydrogen  phosphate, 
**  ^ 


+1H20,  or  2H20.    Sol.  in  H20.     (Ram- 
melsberg,) 


um  pentdbydxogen  phospihate, 

LiHfi(P04)2+KaO. 
Deliquescent,  and  sol,  in  H20. 


Lithium  p^ophosphate,  Li4P2 

(Rammelsberg,  B.  A  B.  1883.  21.) 

Lithium     manganous     phosphate, 

MnsfPO^ 
Min.  l/ithiophttite. 

Lithium    potassium     wetophosphate,    Li^O, 

2K2O,  3P205+4H20. 

As  NH4  comp.  (Tainmann,  ,T.  pr.  1892, 
(2)  45.  443.) 

Lithium  potassium  p^rephosphate,  Li3KP2O7. 
(Kraut,  A.  1876,  182.  170.) 

Lithium  sodium  phosphate,  3Li20,  Na20, 
P205. 

Insol.  in  H2O.  Sol.  in  dil  acids  (Ouvrard, 
C.  R  110.  1333.) 

2Li2O,  Na2O,  2P2Oa.    As  above  COuvrard.) 

Lithium  sodium  p^ophosphate,  LuO,  Na20, 
P20£. 

5Li,0,  Na20;  3P2O6. 

4Li2O,  6Na20,  5P206.  (Kraut,  A.  1876, 
182.  168  ) 


Magnesium  ??^aphosphate, 

Insol.  in  H2O  or  dil.  acids,  but  sol.  in  H2S04 
+Aq.  TMaddrell,  A.  61.  62.) 

Not  decomp.  by  very  long  digestion  with 
alkali  carbonates,  or  orthophosphates  +Aq. 
(Fleitmann.) 

Magnesium  <&??zetaphosphate,  Mg2(P2O6)2+ 

9H20. 

Insol.  in  H20;  decomp.  by  acids.  CFleit- 
rnann,  Pogg.  78.  259.) 


Magnesium  Hwefophosphate, 

SI.  sol.  in  cold  H20,  more  easily  in  hot  H20. 
When  ignited,  insol.  in  boiling  HCl+Aq. 
(Lindbom.) 

Cryst.  with  12,  or  15H20. 

Magnesium  tetrametaphoB^ha.t&t  Mg2P4Oi2. 

Inso 
More 


1880.) 

+10H20.    SoL  in  70  pts.  H20.    (Glatzel.) 

Magnesium  ortfophosphate,  Mgi(P04)2,  and 
+5,  or  7H20. 

1  litre  H20  dissolves  0.1  g.  ignited 
Mg3(Pp4)2  in  7  days,  but  0.205  g.  if  freshly 
precipitated.  (Volcker,  J.  B.  1862.  131.) 

1 1.  H20  with  2  g.  NaCl  dissolves  75.8  mg.: 
1 1.  H2O  with  3  g.  NaNOu  dissolves  61.9  mg. 
Mg8(P04)2.  fLiebig.  A.  106.  185.) 

Easily  soL  in  acids,  except  in  acetic  acid. 
(Schaffner,  A.  50. 145.) 

Easily  sol.  in  H2O  in  presence  of  alkali  salts. 
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+6}^H20.  Sol.  in  30  min.  in  diaminomum 
citrate+Aq  (sp.  gr  =1.09);  tnammonium 
citrate+Aq  (sp.  gr.  =  1.09)  dissolves  37.5% 
of  the  P206.  (Erlenmever,  B.  14.  1253.) 

+20H20.  Sol.  in  10  mm  in  diammonium 
citrate+Aq  (sp.  gr=109);  triammonium 
citrate+Aq  fsp.  gr.  =  1.09)  dissolves  232% 
of  the  PgOsj  sol.  in  15  min.  m  J^%  citnc  acid 
+Aq.  (Erlenmeyer,  I.  c.) 

Insol  m  hquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  82S  ) 

Magnesium  hydrogen  phosphate,  MgIIPO4+ 
7H20. 

Sol.  in  322  pts  cold  H20  in  several  days 
If  heated  to  40°  becomes  milky,  and  separates 
a  precipitate  out  at  100°  of  same  salt,  so  that 
solution  at  100°  contains  only  1  pt.  salt  m  498 
pts  H2O.  Much  more  sol.  in  H2O  containing 
traces  of  acids,  even  dil.  oxalic  or  acetic  acids. 
(Graham,  Phil.  Mag  Ann.  2.  20  )  Easily  sol 
in  H,S03+Aq.  (Gerland,  J.  pr.  (2)  4.  127  ) 

Sol.  m  aqueous  solution  of  Mg  salts,  but 
insol.  in  Na2HP04+Aq  (Rose.)  Sol  in 
sodium  citrate+Aq.  (Spiller)  When  freshly 
precipitated  it  is  sol  in  hot  NH4C1  +Aq,  and 
NH4OH+Aq  does  not  completely  reprecipi- 
tate  it;  less  sol.  in  ISlH^Os+Aq.  (Brett, 
Phil.  Mag  (3)  10.  96.)  Insol.  in  alcohol 
(Berzehus ) 

For  solubility  in  HsPO4,  see  under  MgO. 

+J£H20.    (Debray.) 

+H20.  Easily  sol.  in  dil.  acids,  (de 
Schulten,  C.  R.  100.  263  ) 

+3H20.  SI.  sol  in  H2O,  easily  in  acids. 
(Stoklasa,  Z.  anorg.  3.  67.) 

+4J^H20.    (Bergmann ) 

+6H20.    (Debray.) 

Magnesium  fefrohydrogen  phosphate, 
MgH4(P04)2. 

Not  hygroscopic  Sol.  in  5  pts.  H20  with- 
out deoomp.  (Stoklasa,  Z.  anorg.  3.  67.) 

+2H20.  Not  hygroscopic.  Sol.  in  H20 
without  decomp.  (Stoklasa,  Z.  anorg.  1. 307.) 

Decomp.  by  alcohol  into  MgHP04+3H2O. 

Magnesium  pyrophosphsde,  Mg2P2Or. 

Nearly  insol.  in  H20;  readily  sol.  m  HC1 
or  HNOs+Aq.  (Fresenius.) 

+3H2O.  Si.  sol.  in  H20,  easily  in  HC1  or 
HNOs+Aq;  sol.  in  H2SO3+Aq,  and  Na4P207 
+Aq.  (Senwarzenberg.) 

Sol.  in  MgS04+Ati,  and  (NH4)2C08+Aq. 

Magnesium  ^raphosphate,  Mg8P4Oi8. 

Insol.  in  H20.  (Fleitmann  and  Henneberg, 
A.  65.  331.) 

Magnesium  potassium  ctoetaphosphate, 
K2Mg2(P206)5. 

Very  sol.  in  dil.  acids.  (Ouvrard,  C.  R. 
1888,  106.  1729.) 

+4H20.    Sol.  in  10.2  pts.  H2O.    (Glatzel.) 


Magnesium  potassium  ori^ophosphate. 
MgKP04 

SI.  sol.  in  H2O.    Decomp.  by  H20     Easily 
sol  in  acids. 

+6H2O. 

2MgO,  K20,  3P205.    Insol.  in  H2O;  sol.  in 
dil.  HCl+Aq.     (Ouvrard,  C  R.  106.  1729.) 

Mg2HK(P04)2+15H20     THaushofer  ) 

Magnesium  rubidium  ortAophosphate, 

RbMgP04+6H20. 
Easily  sol.  in  warm  dil.  HCl+Aq 
Not  decomp  by  boiling  H20.    (Erdmann, 

A.  1897,  294.  73.) 

Magnesium  sodium  Znphosphate, 


Decomp,  in  the  air.  (Stange,  Z  anorg. 
1896,  12.  454.) 

Magnesium  sodium  raetophosphate,  3MgO. 

Na20,  4P205. 

Insol.  in  H20  or  H3P04  +  A  q  Scarcely  sol. 
in  HCl+Aq,  or  aqua  regia.  Not  decomp  by 
(NH4)2C03+Aq.  Sol  in  cone.  H2SO4. 
(MaddreU,  A.  61.  53  ) 

Magnesium  sodium  dimetaphosphate. 
MgNa2CP206)2+4H20. 

Sol  in  25  pts  H2O  (Glatzel,  Dissert. 
1880.) 

Magnesium  sodium  /mnetaphosphate, 

MgNa4(P309)2+5H20. 
SI.  sol.  in  H20.    After  ignition  is  insol.  in 
H2O.    (Lindbom.) 

Magnesium    sodium     phosphate,     lOMgO, 

8Na2O,  9P205 

Insol.  in  H2O;  easily  sol.  in  dil.  acids. 
(Ouvrard,  C.  R.  106.  17290 

Magnesium  sodium  orfAophosphate, 
MgNaP04. 

Insol.  in  H20.    (Rose.) 

+9HaO.  (Schoecker  and  Violet,  A.  140. 
232.) 

MgO,  2Na20,  P2O5.  Insol.  in  H20. 
(Ouvrard.) 

3MgO,  3Na20,  2Pz06.  Insol.  in  H2O. 
(Ouvrard.) 

Magnesium  sodium  pyrophosphate,  basic  (?). 
Precipitate;  si.  sol  in  H20.  Easily  in  HC1+ 
Aq,  HNOa+Aq,  and  Na4P207+Aq.    (Baer, 
Pogg.  76.  168.) 

.  in  (NH4)2C08+Aq,  and  in  MgS04+ 


- 

Insol.  m  alcohol. 

Magnesium  phosphate  chloride,  Mg3(P04)2, 

MgCl2. 
(Deville  and  Caron,  A.  ch.  (3)  67.  455.) 
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Magnesium  w/rophosphate  nitrogen  <&oxide, 

MgJP207,  H20,  N02. 

Scarcely  sol  in  \\  ater.    (Luck,  Z.  anal  13. 
255.) 


Magnesium  phosphate  fluoride,  M 

MgF2. 

Min  Wagnente.    Slowly  sol.  in  hot  HN03, 
and  H2S04. 

Magnesium   phosphate   calcium   fluoride, 

2Mgj(P04)2,  CaF2. 
Mm.  Kjerulfite. 


Manganous 

Anhydrous  Insol  in  H2O  and  dil  acids 
(Fleitmann)  Sol.  in  cone.  H2$04.  CMad- 
drell)  Scarcely  attacked  by  warm  Na2S  + 
Aq,  and  not  much  more  by  (NH4)2S-f  Aq 
Decomp.  by  Na2CO,$4-Aq 

•f  8H20.  Insol.  in  H2O  and  dil  acids. 
(Fleitmann,  Pogg  78.  257.) 

Manganous  Mmetophosphate,  Mn/PsOo^-f- 

llHiO. 

Difficultly  sol  in  cold  or  warm  HjO  More 
easily  sol.  in  cold,  very  easily  in  warm  HCH- 
Aq.  When  ignited,  is  insol.  in  acids,  even 
aqua  regia  (Lindbom.) 

Manganous  teametaphosphate. 

Sol.  in  sodium  haxametaphosphate-f-Aq. 
(Rose,  Pogg.  76.  4  ) 

Mn3P6Oi8.  Nearly  insol.  in  H20;  easily 
sol.  in  acids.  (Ludert,  Z.  anorg.  5.  15.) 

Manganic  ?wetaphosphate,  Mn(P03)3. 

Insol.  m  H20  or  acids;  decomp.  by  alkalies. 
(Scbjermng,  J.  pr.  (2)  45.  515.) 

InsoJ.  in  H2O;  sol.  in  HC1,  decomp.  by 
alkahes-f  Aq.  (Barbier,  C.  R.  1902,  136. 
1055.) 

+H20.  InsoL  in  H20  or  acids,  except 
HCl+Aq.  SI.  decomp.  by  boiling  with 
H2S04.  (Hermann,  Pogg.  74.  303.) 


Manganous  tetrametaphoBph&te,  Mn2(P03)4. 

Not  attacked  by  acids.  (Glatzel,  Dissert. 
1880.) 

+10H20.  Sol.  only  in  boiling  cone 
H2S04.  (Glatael.) 


Manganous  . 

5MnO,  5P306H-12HaO. 
Ppt.     (Tammann,   J.   pr.   1892,   (2)   45. 

450) 


Manganous  ortfophosphate, 

H-H20.    (Debray) 

+3HsO.  Sol  in  20  mm.  in  diamonium 
citrate  +Aq  (sp.  gr.  =1.09);  triammomum 
citrate+Aq  (sp.  gr.  =  1.09)  dissolves  .30.2% 
of  the  P2Ofi.  (Erlenmeyer,  B.  14.  1253.) 


.  Efflorescent.  (Erlen- 
meyer and  Hemrich,  A.  190.  ^08  ) 

-f-7H20  Very  si  sol.inH80  (Berzelms.) 
Easily  sol.  in  mineral  acids;  sol.  in  B^HsOg 
4-Aq 

Easily  sol  in  S02-f-Aq  (Gerland,  J.  pr. 
(2)  4.  97.) 

Somewhat  sol  in  boiling  (NH^sCOs-f  Aq,. 
but  deposited  on  cooling  (Bersehus  ) 

Partly  sol  in  cold  NH4C1,  or  NH4N03+Aq. 
(Brett  ) 

Sol.  in  cold  or  hot  solutions  of  ammonium 
sulphate  or  succmate.  (Wittstem) 

SI  sol.  in  Mn  salts  +Aq  (Rose,  Pogg.  76. 
25.) 

Insol.  in  alcohol. 

Sol  in  10  mm  in  dianimonium  citrate  +Aq. 
(sp  gr.  =  109);  triammonium  citrate+Aq 
(sp.  gr.^1.09)  dissolves  53%  of  the  P208. 
(Erlenmeyer,  B.  14.  1253  ) 

Manganous    dihydrogen    or/Aophosphate, 
MnHPO4+3H20 

SI.  sol,  in  H20.  Solution  decomp.  at  100°. 
(Debray.)  Slowly  decomp,  by  cold  H?0  into 
Mn3(P04)2.  (Erlenmeyer  and  Hemrich,  A. 
190.  203.) 

Easily  sol.  in  H2S034-Aq.    (Gerland.) 

SI.  sol.  in  HC^HsO^  easily  in  cone,  mineral 
acids.  (Hemtz.)  Sol.  in  CNH^COs+Aq, 
from  which  it  is  repptd.  on  boiling.  Decomp. 
by  boihnej  JECOH-f-Aq. 

Insol  in  alcohol. 


Mn8(P04K  2MnHP04+4H20.    (de  Schul- 
ten,  C.  C  19(55, 1.  188.) 

Manganous  teZrahydrogen  phosphate, 


Deliquescent.  Easily  sol.  in  H20,  with 
decomp.  to  MnHP04.  (Erlenmeyer  and 
Heinrich,A  190.208.) 

Not  decomp.  by  H2O.  (Otto,  C.  C.  1887. 
1563 ) 

H20  decomp.  it  into  MnHP04  and  H3P04 
containing  some  dissolved  salt.  The  less 
Hp  used,  the  more  MnHP04  separates.  The 
acid  filtrate  separates  MnHPO*  on  boiling. 
At  0°  the  decomp.  increases  in  proportion 
to  the  amt.  of  salt,  but  \  g.  of  the  salt  is  un- 
changed m  100  g.  S20.  With  less  than  20  g. 
of  salt  to  100  g.  HaO  the  decomp  is  analogous 
to  that  of  CaH4(P04)?;  but  with  larger  amts. 
of  salt  it  is  the  opposite,  becoming  less  with 
increasing  amts.  of  the  salt.  (Viard,  C.  R. 
1899,  129.  412.) 

Alcohol  dissolves  out  H3P04.    (Heintz.) 

Perctomanganous  rfthydrogen  phosphate. 


Not  decoimo.  by  boihng  H20.     (Erlen- 
meyer and  Heinrich,  A.  190.  208.) 

Manganic  oriAophosphate,  basic, 

H«O. 
SI.  sol  in  HaO. 
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Manganic  ort/bphosphate,  MnP04+H20. 

Sol.  in  acids  (Christensen,  J.  pr.  (2) 
28.  1) 

Manganous  ps/rophosphate,  Mn2P2O7. 

Anhydrous  (Lewis,  Sill  Am.  J.  (3)  14. 
281) 

4-H20 

+3H20.  Insol.  in  H20.  Insol.  in  MnSO4+ 
Aq,  but  sol.  in  NaJPaOy-f  Aq.  (Rose  ) 

Difficultly  sol  m  Na^sjO^Aq,  but  easily 
sol  in  K4P/)7-hAq.  (Pahl.)  Decomp  by 
KOH+Aq.  Sol.  in  H2S03+Aq.  (Schwar- 
zenberg  ) 

Insol.  in  acetone.  (Naumann,  B.  1°-04.  37. 
4329) 

Manganous  hydrogen  ps/rophosphate, 

MnH2P207-f4H20. 
Sol.inH,0.    (Pahl) 

Manganic  pyrophosphate, 
M 


Sol  m  H2S04,  and  H3P04.  (Auger,  C  R. 
1901,  133.  95.) 

MnHP207.  Insol.  in  H20;  very  si.  at- 
tacked by  dil.  HCl+Aq,  easily  by  cone  Sol. 
in  cone.  H2S04  (Sehjerning,  J.  pr.  (2)  45. 
515.) 

Manganous  potassium  e&wietaphosphate, 

K2Mn(P03)4+6HaO. 
Sol  in  95  pts  H20     When  ignited  is  not 
attacked  by  acids.    (Glatzel,  Dissert.  1880.) 

Manganous  potassium  ortftophosphate, 

MnKP04. 

Insol.  in  HgO,  easily  sol.  in  dil.  acids 
(Ouvrard  ) 

Manganic  potassium   p^/rophosphate, 
MnKP207. 

+5H20.    SI  sol.  in  cold  H2O. 

+3H20.  SI.  sol.  in  cold  H2O.  (Rosen- 
heim, B.  1915,  48.  584.) 

Manganous  potassium  phosphate,  MnK2P2O 
Insol.  in  H20:  sol.  in  dil.  acids.    (Ouvrard, 

C.  R   106.  1729.) 

+8H20.    SI.  sol  in  H20.    (Pahl.) 
Mn2P207,    2K4P207+10H2O.      Difficultly 

sol.  inH20.    (Pahl) 

Manganic  potassium  p^/rophosphate, 

MnKP207. 

Insol.  in  H20.  Decomp.  by  acids  and 
bases.  (Sehjerning.) 

Manganic  silver  p^rophosphate, 

AgMnP207+3H20. 
Almost  insol.  in  H20.     (Rosenheim,   B 
1915,  48.  585.) 


Manganous  sodium  Znphosphate, 


SI  sol  inH20;  the  melt  obtanied  by  heating 
;he  salt  is  readily  sol.  m  H2S04.  (Stange,  Z. 
anorg.  1896,12.455) 

Manganous  sodium  cftmetophosphate, 

MnNa2(P03)4-|-6H20. 
Easily  sol   m  boihng  H2SO4,  but  not  at- 
;acked   by   acids   after   boiling      (Glatzel, 
Dissert.  1880  ) 

Manganous  sodium  /nwetophosphate, 
Sol.  in  H20.    (Fleitmann  and  Henneberg.) 
MnNa(PO3)3     Insol.  in  H20,  dil.  acids,  or 

alkalies.    (Schjermng,  J.  pr.  (2)  45.  515.) 

Manganous  sodium  octo/wetophosphate, 
Mn3Na?(P03)8 

Insol.  in  acids  except  cone.  H2SO4.  (Tam- 
mann,  J.  pr.  1892,  (2)  45.  469  ) 

+5H20.    Almost  insol   in  cold  H20. 

Decomp  by  boiling  H^O  with  separation 
of  Mn203  (Rosenheim,  B.  1915,  48.  584  ) 

Manganous    sodium   or£Aophosphate, 

MnNaP04. 

Insol.  in  H20,    (Ouvrard,  C.  R.  106.  1729  ) 
MnO,  2Na20,  P206.    As  above. 

Manganous  sodium  pg/rophosphate, 

MnNa2P207. 
Insol    in  H20;  easily  sol.  in  dil.   acids. 

(Wallroth.) 

+  4J^H20.    Very  si  sol.  m  H20.    (Pahl.) 
3Mn2P207,   2Na4P207-h24H2O.     Very  si. 

sol.niH2O.    (Pahl.) 

Manganic  sodium  p^ophosphate,  MnNaP207 

+H20. 
(Christensen,  J.  pr  (2)  28.  1.) 

Manganic  t^pg/rophosphate  ammonia, 
Mn2P4Oi4,  2NH8. 

Insol.  in  H20. 

Decomp.  by  HC1  and  by  alkalies.  (Bar- 
bier,  C.  R.  1902,  136.  1109.)' 


M; 


phosphate  chloride,  Mns(P04)2> 


Insol.  in  H20.  (Deville  and  Caron,  A.  ch, 
(3)  67.  459. 

3Mn3(P04)2,  MnCl2.  Insol.  in  H20.  (De- 
ville and  Caron.) 

Mercurous  Aea?ameiaphosphate  (?). 

Ppt.  Sol.  in  sodium  hexametaphosphate 
+Aq.  (Rose ) 

HggPeOjg.  Insol.  in  H20;  very  si.  sol.  in 
acids.  (Ludert,  Z.  anorg  5. 15.) 

Moderately  sol,  in  H20  when  freshly  pptd. 
More  sol  in  acids  than  the  mercurous  salt. 
(Lttdert.) 
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Mercurous  on'Aophosphate,       _,_        ... 

Ppt.  Decomp.  bv  boiling  with  HoO  (Gor- 
hardt.) 

Sol.  m  HNOa-fAq.  Sol.  in  Hg2(N03)2-f- 
Aq  Insol  in  H3POj-{-Aq 

Mercuric  orMophosphate,  Hg/PO4) 

Insoi.  in  HjO.  SI.  sol.  in  hot  H2O,  crystal- 
lizing out  on  cooling  (Haaok,  A.  262.  1S5 
Slowly  sol  in  cold  dil ,  quickly  in  hot  dil  or 
cold  cone.  HCl-f-Aq.  Less  easily  sol.  m 
HN03+Aq  Sol  m  H3PO4-fAq/  (Berze- 
HILS  )  InsDl.  in  H3P04+Aq.  (Haack )  De- 
comp. by  NaCl+Aq  into  msol.  HgCU, 
3HgO,  but  sal.  m  NaCl+Aq.  containing 
HN03  (Haack ) 

Sol  in  6  pts.  NH4C1  in  aqueous  solution  by 
heating.  (Trornmsdorff.) 

Sol  in  (NH4)2C03,  (NH4)2S04,  or  NH4N03 
-f-Aq.  (Wittstein.) 

Insol  in  alcohol. 

Mercuromercuric  0r$ophosphate,  7Hg20, 

14HgO,  2P206+20H20 
(Brooks,  Pogg.  66.  63.) 

Mercurous  pyrophospliate,  Hg4P2Oy-j-H2O. 

Sol  in  Na4p20?+Aq,  when  recently  pptd. 
Insol.  in  Na4P2O7-f-Aq.  when  heated  to  100°. 
Sol.  in  HNO«+Aq.  Decomp.  by  HCl+Aq 
(Schwarxenberg,  A.  65. 133.) 

Mercuric  p^raphosphate,  Hg2P2O7. 
Sol.  in  acids;  insol.  in  Na^Or+Aq,  after 

being  heated  to  100°,      Sol.  inNaCl-f-Aq; 

quickly     decomp.     bv     NaOH+Aq,     and 

Na2HP04-f-Aq. 

Sol.  in  6  pts.  NH4CH-Aq.    (Trommsdorff.) 
Sol.  in  NH4N03,(NH4)S04,  and  (NH4)2C03 

4-Aq;  also  m  KI+Aq. 

Mercurous  silver  orthophosphaAe,  AgHg2P04. 
Sol  in  HN03.    (Jacobsen,  Bull.  Soc.  1909, 
(4)  5.  949.) 

Molybdenum  phosphate,   Alo2(P04)2   (?). 
Insol.  in  H20.    Sol.  in  MoCl2+Aq. 

Molybdenum  sodium  p^ophosphate, 

Na(MoP207)+12H20. 
Ppt.    (Rosenheim,  B.  1915,  48.  589.) 


e,  NiP2Od. 

Insol  in  H20  or  dil. acids.  Sol.  in  cone. 
H2S04.  Not  decomp.  by  boiling  alkali  car- 
bonates  or  sulphides  +  Aq.  (Maddrell. 
A.  61.58. 

-J-4HsO.  Sol.  in  cold  acids.  (Glatzel, 
Dissert.  1880.) 

Nickel  tetometapliosphate,  M2P4012. 

Insol.  in  HC1.  SoL  in  cone.  HNOS  and 
especially  sol  in  H2S04  on  boiling.  (Glatzel.) 


Nickel  tetrametaphospha.te,  Ni2P4Oi2-h 

12H20. 
Easilj'  sol    in  acids      (Glatzel ) 

Nickel  ortfwphosphate,  Ni3fP04)j+7HjO. 

Insol  m  H20  Sol  m  acids  (Rammesl- 
berg,  Pogg.  68.  383 ) 

Sol  in  Ni  Haltfl+Aq.  (Rose,  Pogg.  76. 
25.) 

Insol.  in  Na2HPO4+Aq     (Tupputi,  1811.) 

Very  si  sol.  in  hot  (NH4)2HPO4-f-Aq. 

Insol  in  methyl  acetate.  (Naumann,  B, 
1909.  42.  3790),  ethylacetate.  (Naumann, 
B.  1910,  43.  314  ) 

Nickel  p2/r<?phosphate,  JSTi2P207-f-6H20. 

Insol  in  H20;  sol.  in  mineral  acids,  Na4P207 
+ Aq.  and  NH4OH-f  Aq.  Not  pptd.  from 
Ni2P2O7+Aq  by  alcohol.  (Schwarzenberg, 
A.  65.  158.) 

Nickel  potassium  <&wetaphosphate, 

NiK2P4Oi2-h6H20. 
Sol.  m  130  pts.  H20     (Glatzel.) 

Nickel  potassium  ortfophosphate,  NiKP04. 

Insol.  in  H20;  sol.  in  dil.  acids.  (Ouvrard, 
R.  106.  1729.) 

3NiO,  3K2O,  2P2Ofi.    As  above. 

Nickel  sodium  ^nphosphate,   Na3NiP3Oi9+ 

12H2O. 

Very  sol.  in  H20;  decomp.  in  Aq  solution. 
(Schwarz,  Z  anorg.  1895,  9.  261.) 

Nickel  sodium  raetaphosphate,  3Ni(POa)2, 
NaJPO3. 

Insol.  in  H20  and  dil.  acids.  Sol.  in  cone. 
H2SO4.  (Maddrell.  A.  61.  56.) 

NiNa4(P03)s+8H2O.  Easily  sol.  in  H20. 
(Lindbom.) 

Nickel  sodium  dmeiaphosphate,  NiNa2P4Oi2 

+6H.O. 

SI  sol.  in  H20.  Moderately  sol.  in  acids. 
(Glatzel,  Dissert  1880.) 

Nickel  sodium  tfnraefophosphate, 
Ni2Na2(P80<>)2 +92:20. 

1  1.  H20  dissolves  60.6  g.  at  20°.  (Tam- 
mann,  J.  pr.  1892,  (2)  45.  426.) 

Na8NiPAo+12H2Q.  Insol  and  not  de- 
comp. by  H20  Sol.  in  acids  (Schwarz,  Z. 
anorg.  1895,  9.  261.) 

Nickel  sodium  ocfometophosphate, 

Na2Ni3(P03)8. 
(Tammann,  J.  pr.  1892,  (2)  45.  469.) 

Nickel  sodium  or^ophosphate,  NiNaPOi4- 
7H20 

Ppt.    (Debray,  C.  R.  69.  40.) 
NiO,  2Na20,  P2O6.    Insol.  in  H2O.    Easily 
sol.  in  dil.  acids.    (Ouvrard.) 


PHOSPHATE,  POTASSIUM  HYDROGEN 


701 


Nickel  sodium  pz/rophosphate, 


Insol.  in  HA 
(Wallroth.) 


Moderately  sol.  in  acids. 


Osmium  phosphate  (?). 

SI.  sol  in  H20;  sol  in  HNO3+Aq  (Ber- 
zehus.) 

Palladium  or^ophosphate  (?). 
Ppt. 

Phosphorus  phosphate,  4P40,  3P205  (?) 

Decomp  spontaneously.  Sol.  in  H2O  and 
alcohol  when  fresh;  insol.  m  ether,  (le  Vemer. 
A.  27.  167,  Reinitzer,  B.  14.  1884  ) 

Platinum  phosphate,  PtP207. 

Insol.  in  H^O,  acids  and  alkalies  Decomp. 
by  fusing  with  potassium  carbonate.  (Bar- 
nett,  C  N.  1895,  71.  256.) 


e,  KPCg. 

Nearly  insol  in  H2O;  sol.  in  weak  acids, 
even  in  acetic  acid.  (Maddrell,  A  61.  62.) 

Insol.  in  H2O  and  weak  acids  (Fleitmann, 
Pogg.  78.  250.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829  ) 

Potassium  dwwetaphosphate,  K^PjAj-i-HuO. 

Sol.  m  1.2  pts.  cold  H20,  but  not  more  in 
hot  H20,  fFleitmann,  Pogg.  78.  250.) 

Potassium  Znwetaphosphate,  KaPsOg. 

Very  sol.  in  cold  H2O  before  it  is  fused. 
(Lindbom,  Acta  Lund.  1873.  14.) 


Solubility  in  H8PO4-fAq  at  25°. 

In  1000  g  of  the  solution,  mols 

K 

P04 

6  80 
6  80 
6.76 
6  50 
6  16 
5  24 
4  42 

4  08 
4  Go 
3  96 
3  SI 
3  61 
3  25 
2  94 

(D'Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  75. 
103.) 

Insol.  in  alcohol. 

Potassium  hydrogen  ew^Aophosphate, 

2K2HP04,  KH2P04+H20. 
Very  unstable;  very  sol.  in  H2O  with  de- 
comp.     Identical   with   the  substance   de- 


scribed as  dipotassium  phosphate  by  Ber- 
zelius.  (Staudenmaier,  Z.  anorg.  1894,  6. 
389.) 

3K2HPO,,  KHaP04-l-2H2O.  Very  unstable; 
very  sol.  m  H20  with  decomp  (Stauden- 
maier.) 

Potassium  hydrogen  or^phosphate, 

K2HPO4. 
Deliquescent    Very  sol.  in  H20  and  alcohol. 


(D'Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  75. 
103.) 

Potassium  ^"hydrogen  phosphate,  KH2PO4. 

Deliquescent.  Easily  sol.  in  H20.  (Vau- 
quelin,  A.  ch.  74.  96.) 

1 1.  sat.  aq.  solution  at  7°  contains  249.9  g. 
KH2PO4.  (Muthmann  and  Kuntz'e,  Z.  Kryst. 
Min.  1894,  23.  308.) 

Solubility  in  H«P04+Aq  at  25°. 


Potassium  or^ophosphate,  K8P04. 
Not    deliquescent.      Very    sol.    in    H2O 
(Graham,  Pogg.  32.  47.) 
Very  si.  sol    m  cold,  easily  in  hot  H2O 
(Darracq.) 

Solubility  in  HaPO^Aq  at  25°. 

In  1000  g.  of  the  solution,  mols 

K 

P0< 

2.90 
1.70 
1.60 
1.48 
1.78 
2.18 
2.54 
2  66 
2.98 
3  32 

2.36 
1  71 
1.67 
1.46 
3.15 
4  65 
6  32 
6  76 
8.03 
8.80 

In  1000  g.  of  the  solution,  mols. 

K 

POi 

9.14 
8.84 
8.42 
7.52 
6.90 
6  88 

3.13 
3  22 

3.44 
3  78 
4  15 
4  12 

(D'Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  76. 
103.) 

Sp.  gr.  of  KH2P04-fAq  at  18°  containing: 

5  10  15%KHJP04. 

1 0341        1.0691        1.1092 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sol.  in  20%  KC2H3O2+Aq.  fStrorneyer  ) 
For  solubility  in  H2O,  see  K2HP04,  H8PO4. 
Insol.  in  alcohol. 
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Potassium    ortfophosphate,    acid,    KH2PO4, 
HsP04. 

Solubility  in  H20  at  t°. 

Potassium  sodium  pyrophosphate, 
K2Na2P,O7+12H20. 
Sol.  in  H20.    (Schwarzenberg,  A.  65.  140  ) 

Potassium  strontium  dimetaphosphate, 
K2Sr(P206),+4H20 
As  the  KBa  comp.    (Glatzel,  Dissert.  1880.) 

Potassium      strontium     forametaphosphate, 
K2Sr2P6018 
(Tamniann,  J.  pr.  1892,  (2)  45.  435.) 

Potassium  strontium  or^ophosphate, 
KSrP04 
Insol.  in  H20  ;  sol.  in  dil.  acids.    (Grandeau, 
A.  ch.  (6)  8.  193.) 

Potassium  strontium  p^phosphate, 
K2SrP207. 
Insol.  in  H20;  sol.  in  dil.  acids.    (Ouvrard, 
C.  R.  106.  1599.) 

Potassium  thorium  phosphate,  K20,  4ThO2, 
3P/)5. 
InsoL    in   HC1,    HNOs,    or   aqua   regia. 
(1  roost  and  Ouvrard,  C.  R.  102.  1422.) 
K20,  Th02,  P2O6     Insol  in  H20;  sol.  in 
HN03+Aq.    (Troost  and  Ouvrard.) 
6K20,    3ThO2,    4P2O5.      Sol.    in    acids. 
(Troost  and  Ouvrard.) 

"DftffleciiiTn     tin     fstarmin^     Trfmsrihate.     TT«fV 

t° 

KH2PO?,H3PO4 

Solid  phase 

-  0.6 
-  2.5 
-  6.7 
-  9.2 
-13 
0(?) 
+10.9 
65.2 
78 
87.5 
105  5 
120 
135 
139 

3  337 
12.13 
29.43 
36.98 
44 
45.8 
50.3 
68.44 
72  43 
77.6 
85.9 
92.1 
96.1 
100 

Ice 
(( 

Ice+KHsPO* 
KH2PO4 

"+KH2P04,  H3P04 
KH2P04.  HsP04 

el 

(Parravano  and  Mieli,  Gazz.  ch.  it.  38.  II, 
536.) 

Solubility  in  anhydrous  HSPO4  at  t°. 

t° 

%  KH2PO4,  HiPO4 

38.5 
84 
110 
126  5 

18.17 
58.42 
77  53 
92  26 

(Parravano  and  Mieli.) 

Potassium  pz/rophosphate,  K4P207+3H20. 
Very  deliquescent,  and  sol.  in  H/> 
Precipitated  from  aqueous  solution  by  al- 
cohol.   (Schwarzenberg,  A.  65.  136.) 

Insol.  in  methyl  acetate.     (Naumann,  B 
1909,  42.  3790 ) 

Potassium  hydrogen  p2/rophosphate, 

K2H2P207 

Very  deliquescent,  and  sol.  in  H?O.    Insol 
in  alcohol     (Schwarzenberg ) 

Potassium  silver  wefophosphate, 

K2Ag4(P03)6+H20. 
(Taonmann,  J  pr.  1892,  T2)  45.  417  ) 

Potassium  sodium  dimefophosphate. 

JKNaP,0«+HiO. 
Sol.  in  24  pts.  H20.    (Fleitmann,  Pogg.  78. 

Potassium  sodium  phosphate,  KNaHP04+ 
7H20. 

Not  efflorescent.    Sol.  in  HjsO. 

Tnpotassium  tfnsodium  teohydrogen  phos- 
phate, H«NaiK,(P04)4+22HiO. 
Sol.  in  H20.    (Filhol  and  Senderens,  C.  R. 
93.  388.) 


4Sn02, ; 

(Ouvrard,  C.  R.  111.  177.) 
K20,  2Sn02,  P205.    (Ouvrard.) 

Potassium  titanium  phosphate,  K20,  4Ti02, 

3P206. 

(Ouvrard.  C.  R.  111.  177  ) 
K2O,  2TiOij,  P205.    (Ouvrard.) 

Potassium  uranous  phosphate,  4TJ02,  K2O, 

3P205. 

Practically  insol.  in  cone.  HNO3  and  HCL 
even  when  the  acids  are  boiling.  Attacked 
by  HF+HN08.  (Colani,  A.  ch.  1907,  (8)  12. 
133) 

Potassium    uranous    raefophosphate,    U02, 

K20,  P205 

Easily  sol.  in  HN03.  Sol.  in  cone.  HCL 
(Colani.) 

Potassium  uranous    p2/roj)hosphate,    3U02; 

6K2O,  4P206. 
Sol.  in  acids.    (Colani.) 

Potassium   uranyl   phosphate,    K20,    UOS, 


(Ouvrard.  C.  R.  110.  1333.) 
2K2O,  U03,  P206.    (Ouvrard.) 
K20,  2UOS,  P205.    (Ouvrard.) 
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Potassium  uranyl  or^ophosphate, 

K(U02)P04-h3H20. 
As  NH4  comp.    (Lienau,  Dissert.  1898.) 

Potassium  vanadium  phosphate. 
See  Phosphovanadate,  potassium. 

Potassium  yttrium  phosphate,  3K2O,  Y203, 
2P2Oa. 


2     Y203,  2P205. 

3K20,  5Y203,  6P/)5     (Duboin,  C.  R.  107. 
622.) 

Potassium  zinc  tefrawetaphosphate, 
K.Zn(P03)4-f-6H20. 

Sol.  in  70  pts.  H20.     (Glatzel,  Dissert. 
1880.) 

Potassium  zinc  phosphate,  KZnP04 

Insol.  in  H20.   Sol.  indil  acids    (Ouvrard, 

C.  R.  106.  1729  ) 
K2ZnP2O7.    As  above. 

Potassium  zirconium  phosphate,  K2O,  4Zr02, 


Insol.  m  arids  or  aqua  regia  (Troost  and 
Ouvrard,  C.  R.  102.  1422,) 

K20,  ZrO2,  P2Ofi  Tnsol.  m  H/>,  HNOS, 
HC1,  or  aqua  regia.  Sol.  in  hot  cone.  H2S04. 
(Troost  and  Ouvrard  ) 

Potassium  phosphate  selenate. 
See  Selenophosphate,  potassium. 

Potassium    hydrogen    phosnhate    sulphate, 
KH2P04,  KHS04 

Decomp.  by  H20  and  alcohol.  (Jacque- 
lain.) 

Rhodium  phosphate,  basic,  4Rh/)3.  3P2054- 

32H20.        « 

Insol.  in  H20  or  acids.    (Glaus  ) 
Rh203}P205+6H20=:RhP04-!-3H20.   Sol. 

in  H20.    (Glaus.) 

Rubidium  wetophosphate,  RbP03, 
Sol.  in  H20.    (von  Berg,  B.  1901,  34.  4183.) 

Rubidium  or^ophosphate,  Rb3P04+4H20. 

Hydroscopic;  sol.  in  H2O:  pptd  by  alcohol. 
(von  Berg,  B.  1901,34.4183.) 

Rubidium  hydrogen  or^ophosphate, 

Rb2HP04+H20. 

Sol.  in  H20;  insol.  in  cone.  NH4OH+Aq; 
insol.  in  alcohol,  (von  Berg,) 

Rubidium   dihydrogen  ortffophosphate, 

RbHJ?04 

Very  sol.  in  H2O;  pptd.  by  alcohol,  (von 
Berg.) 


Rubidium  p^ophosphate,  Rb4P207. 
Hydroscopic;  sol.  in  H20     (Von  Berg.) 

Samarium    anhydrometaph.ospha.te,     Sm2O3, 

5P206. 
Insol.  in  H20  or  HN08-r-Aq.    (Cleve.) 

Samarium  ortfwphosphate,  SmP04. 

Scarcely  attacked  by  boiling  HN08+Aq. 
(Cleve.) 

+2H20. 

Samarium  p^ophosphate,  SmHP207+ 


(Cleve.) 
Silicon  phosphate. 

See  Silicophosphoric  acid. 
Silver  metophosphate,  Ag2O,  2P206+H20. 

(Kroll,  Z.  anorg.  1912,  76.  40S.) 
Silver  cfemetaphosphate,  Ag2P200. 

Very  si.  sol.  in  HA  CFleitmann,  Pogg. 
78.  253.) 

Sol.  in  cold  aniline  metaphosphate+Aq. 
(Nicholson.) 

Very  si.  sol.  in  H20.  (Warschauer,  Dis- 
sert. 1903.) 

+H20.  Very  sol.  in  H2O.  (Langheld,  B. 
1912,  46.  3760.5 

Silver  tfnmetaphosphate,  AgsPsO9. 

Sol.  in  60  pts.  cold  H20.  Can  be  crystal- 
lized from  cone.  HNO3+Aq.  (Fleitmann  and 
Henneberg.) 

+H20.    (Lindbom.) 

Silver  /iea?ametophosphate,  AgePeOis 
Insol.  in  H20.    Sol.  in  HN03  or  NH4OH+ 

Aq,  and  in  a  large  excess  of  sodium  hexa- 

metaphosphate+Aq.    fRose.) 
Easily  decomp.  by  Na2S-f  Aq 
Decomp.    gradually    by    hot    H20    into 


4i3 

hen  freshly  pptd.,  easily  sol,  in  H20. 
Easily  sol  in  oil.  acids.    (Ludert,  Z.  anorg. 
5.  15.) 
Silver  ortfiophosphate,  Ag3PO4. 

Very  si.  sol.  m  H20.  1  1.  H20  dissolves 
6.5  X10-3  g.  Ag3P04  at  19  16°.  (BSttger,  Z. 
phys.  Gh.  1903,  46.  603.) 

Sol.  in  H3P04,  HN03,  or  HC*H302+Aq,  in 
NH4OH  or  (NH4)2C03+Aq[.  Less  easily  in 
ammonium  nitrate  or  succinato,  and  incom- 
pletely in  (NH4)2S04+Aq.  (Lassaigne,  J. 
Pharm.  (3)  16.  289.) 

Insol.  in  Na2HP04+Aq.    CStromeyer.) 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 

If  1  moL  Ag3P04  is  boiled  with  1  mol. 
Na2C03,  44%  of  it  is  decomp.  (Malaguti.) 

Readily  sol.  in  soluble  hyposulphites  +Acj 
with  deoomp.  (Herschcl.) 

Insol  in  Ag  salts  -fAq.    (Rose.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 
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Insol  m  acetone.  (Eidmann,  C.  C.  1899 
II  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B 
1909,  42.  3790);  ethyl  acetate  (Naumann 
B.  1910,  43.  314.) 

Silver  hydrogen  ortfiophosphate,  Ag2HP04. 

Decomp.  by  H2O  or  alcohol  into  H3P04  and 
Ag3P04.  (Joly,  C.  R  103.  1071.) 

C3~1          .:_         TT  T»/-\.      i     i       .  •»  .1 


3ol.  in  fl3P04+Aq;  insol.  in  ether 
(Schwarzenberg,  A.  65.  162  ) 

Silver  pyrophosphate,  Ag4P207. 

Insol.  in  hot  or  cold  H20.  Sol.  in  cold 
HNOg+Aq  without  decomp  Decomp  b 
hot  HNO3  or  H2S04  into  orthophosphate 
Decomp  by  HC14-Aq  into  AgCl  and  H3PO4 
Insol.  in  ftC2H302-hAq.  Sol.  in  NH4OH-f- 
Aq  without  decomp.  (Stromever,  Schw.  J 
58.  126.) 

Insol  in  Na4P207-hAq.  Very  si.  sol.  in 
AgNO,+Aq.  (Schwarzenberg,  A.  65.  161 ) 

Not  completely  insol.  in  Na4P207+Aq 
(Rose.) 

Insol  in  acetone.  (Eidmann,  C.  C.  1899, 
IT.  1014;  Naumann,  B.  1904,  37.  4329.) 

Silver  hydrogen  pyrophosphate,  Ag2H^P207. 

Decomp.  by  H20  into  Ag4P207.  (Hurtzig 
and  Geuther,  A.  111.  160.) 

Decomp.  by  cold  H20.  (Cavalier.  C.  R. 
1904,  139.  285.) 

Silver    hydrogen   p^rophosphate    metaphos- 

phate,  2Ag2HP207,  HP03. 
Decomp.  bv  H2O.    Easily  sol.  in  HNOS+ 
Aq.    (H.and"G.) 

Silver  ^iraphosphate,  6Ag20,  4P2Ofi 
Ag6P4Oi3. 

Insol.  in,  but  gradually  decomp.  by  boiling 
H20.  (Beraehus.) 

Sol.  in  large  excess  of  the  corresponding 
Nasalt-f-Aq. 


,  AgijP100»i. 

Easily  sol.  in  sodium  dekaphosphate-J-Aq. 
(Fleitmann  and  Henneberg,  A.  65.  330.) 

Silver  wJfraphospliate,  Ag2O,  3PaOs. 

(Kroll,  Z.  anorg.  1912,  76.  407.) 
Silver  sodium  diwetaphosphate,  AgNaP206. 

Sol.  in  H20.    (Fleitmann  and  Henneberg, 
Pogg.  65.  310.)  *' 


Silver 


sodium    pyrophospnate,    6Ag4P207, 
4H20. 


Not    completely    sol.    in  rq. 

Easily  sol.  in  HN08+Aq.    (Baer,  Pogg.  75. 


Easily  sol  in  H20.    (Stromever!) 
Ag8NaP207+KH20.     Ppt."   (Stange,   Z. 
anorg.  1896,  12.  460.) 

Sifrer  uranyl  phosphate,  2AgaO,  6U03,  3P206 

-r30H^O. 
(BHnkoff,  Dissert.  1900.) 


Silver  phosphate  ammonia,  Ag3P04?  4NH3 

(Widmann,  B  17.  2284.) 
Sodium  /nphosphate,  Na6PdOi0. 

Very  sol,  in  H2O;  decomp  easily  in  aq. 
solution  at  100°.  (Schwarz.  Z.  anorg  1895. 
9.253) 

Sodium  ?tt0tt0wetophosphate,  NaP03. 

Insol  in  HaO.  Sol.  in  dil.  and  cone,  acids. 
(Maddrell,  A.  61.  63  ) 

Insol  ui  acids.    (Graham  ) 

Gradually  deoomp.  by  alkalies. 

Sodium  dmetaphosphate,  Na2P206+2H20. 

Deliquescent.  Sol.  m  7  2  pts.  of  cold  or  hot 
H20.  Very  sol.  in  cone.  HCl+Aq.  Sol.  in 
NaOH+Aq.  Insol.  in  strong,  very  si  sol.  in 
dilute  alcohol.  fFleitmann,  Pogg.  78.  246.) 

Sodium  Znwetaphosphate,  NasP309+6H20. 

Sol.  in  4.5  pts.  cold  H20.  Insol.  in  strong, 
very  si.  sol  in  dil.  alcohol.  (Fleitmann  and 
Henneberg,  A.  65.  307.) 

Decomp.  by  boiling  H2O.    (Lindbom.) 

Sodium  ^rawetephosphate,  Na4P4Oi2. 

Sol  in  H20;  cryst.  with  about  4H20,  Less 
sol.  in  alcohol  than  in  H20.  (Fleitmann. 
Pogg.  78.  854.) 

Sodium  temetaphosphate,  NaePeOn. 

Deliquescent  Very  sol  m  H2O.  Insol.  in 
alcohol.  (Graham,  Pogg.  32.  56.) 

Sodium  ortfwphosphate,  NasP04-f  12H«jO. 
Not  deliquescent  in  dry  air 

100  pts  HjO  dissolve  19  6  pts.  crystals  at  15  5°. 
(Graham ) 

100  pts.  H2O  dissolve  28  3  pts.  Na8PO4-h 
12H20  at  15°  (Schiff.) 

Solubility  in  H8P04+Aq  at  25°. 


In  1000  g  of  the  solution,  mols 

Na 

PO* 

4  28 
3  24 
2  24 

2  73, 

0  040 
0  183 
0  752 
1  08 

(D;Ans  and  Schreiner.  Z.  phys.  Ch.  1910,  75. 
lOl!) 

Sp.  gr.  of  Na,P04-fAq  at  15°. 
%  =  %Na3i>04-fl2H20. 

% 

Sp.gr. 

% 

Sp  gr 

% 

Sp.gr. 

1 
2 
3* 
4 
5 
6 
7 
8 

1.0043 
1.0086 
1  0130 
1.0174 
1.0218 
1.0263 
1.0308 
1.0353 

9 
10 
11 
12 
13 
14 
15 
16 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 

0399 
0455 
0492 
0539 
0586 
0633 
0681 
0729 

17 
18 
19 
20 
21 
22 
23 
24 

1.0778 
1.0827 
1.0876 
1.0925 
1.0975 
1.1025 
1.1076 
1.1127 

Schiff,  calculated  by  Gerlach,  Z.  anal.  8.  280.) 
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Insol.  in  CSj>.    (Arctowski,  Z.  anorg.  1894, 
6.  257  ) 
Insol.  in  methyl  acetate     (Naumann,  B. 
1909,  42.  3790  ) 
+10H30.    (Rammefeberg.) 
Could  not  be  obtained.    (Hall,  J.  pr.  94, 
237.) 
-f7E20.    (Hall.) 
Melts  in  crystal  water  at  76.6°.    (Graham  .) 

Sodium  hydrogen  phosphate,  NaaHPCh. 
Sol.  m  H20  with  evolution  of  heat. 
100  pts.  H20  dissolve  at  t°. 

Solubility  in  H2O  at  t°. 

t° 

G.  NasHPO<  in  100  g  HaO 

10  26 
25  15 
40.29 
60.23 
99  77 

3  55 

12  02 
54  88 
83  00 
102  15 

Three  breaks  m  the  curve:  at  36.45°,  transi- 
tion  from  dodecahydrate  to  heptahydrate; 
at  48°,  transition  from  heptahydrate  to  the 
dihydrate;  at  95  2°,  transition  from  dihydrate 
to  the  monohvdrate.     (Shiomi,  C.  C.  1909, 
II.  106.) 

Solubility  of  Na2HP04  in  H2O  at  t°. 

fo             PtS 

6      Na2HPO4 

+o               PtS.                 fo 

*        NadSP04        * 

Pts 
NaaHPO* 

0           155 
10           4.10 
20          11  08 
30          19  95 

40           30  88          80 
50           43  31           90 
60           55  29         100 
70           68  72         106  2 

8129 
95.02 
10820 
11443 

t° 

G.  NaaHP04 
mlOOg.EsO 

Solid  phase 

(Poggiaie,  J  rnann  (?)  *a.  '£&  ) 

100  pts    HaO   at  13°  dissolve  34  pts    NauHPOs 
(Ferem,  Ph  Viertelj   7.  244)  ,  at  15°,  5.9  pts.  (Neese)  ; 
at  16°,  63  pts   (Mulder),  at  16°,  84  ptg    (Muller,  J. 
pr  95.  52)  ,  at  20°,  6  8  pts   (Neese,  Russ  Z  Phann.  1. 
101),  at  25°,  12  5  pts   (tirf). 

Solubility  in  100  pts.  H20  at  t°. 

-0.43 
-0.24 
-0.5* 
+0.05 
20.0 
25.0 
32.0 
34.0 
35.2* 
39.2 
45.0 
48.3* 
50.0 
60  0 
80  0 
90.0 
95* 
96.2 
105.0 
120 

1.42 
0.70 

1.67 
7.66 
12.0 
25.7 
33.8 

51.8 
67.3 

80.2 

82.9 
92.4 
101.0 
104.6 
102.3 
99.2 

Ice 
tt 

Na2EPOd-12E20 
t( 

et 
et 

Na2HP04+7H20 

it 

Na2HP04+2H2O 

i 
t 

e 

Na2HP04 
i 

t° 

Pts 
NaaHPOi 

t° 

35 

36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

Pts 
NaaHPCU 

t° 

Pta 
NaaHPCU 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

2  5 
2  6 
2  6 
2.7 
2.7 
2.8 
3.0 
3.2 
3.4 
3  6 
3.9 
4.2 
4  5 
4  9 
5  3 
5.8 
6  3 
6.9 
7.6 
8.4 
9.3 
10,3 
11.4 
12.6 
14  0 
15.4 
16,9 
18.5 
20.2 
22.0 
24.1 
26.4 
29.1 
32.1 
35.5 

39  3 
43  6 
49  5 
55.5 
60  6 
63  9 
66  2 
68.6 
70.8 
72.9 
74  8 
76  5 
78  2 
79.7 
81  2 
82  5 
83  7 
84.8 
85.8 
86.7 
87.7 
88.6 
89.4 
902 
90.9 
91.6 
92  2 
92.7 
93.1 
93.5 
93.8 
94  1 
94.4 
94.6 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
105 
105  57 
106.4 

94  8 

95.0 
95.1 
95.2 
95.4 
95.6 
95.8 
96.0 
96.1 
96.3 
96.5 
96.6 
96.8 
96  9 
97  0 
97.1 
97.2 
97.4 
97  5 
97.6 
97.7 
97.8 
97.9 
98  0 
98.1 
98.2 
98.4 
98  5 
98  6 
98.7 
98.8 
82.5 
80,7 
79.2 

(Menzies  and  Humphery,  Int.  Cong.  App. 
Chem,  1912,  2.  177.) 
*  Transition  points. 

Solubility  in  E20  at  t°. 

i° 

100  g.  HaO 
dissolves.              Sohd  phase 
NaiHPO 

0° 
25 
35.4* 
40.3 
48.35* 
59.7 
71 
91 

2.51        Na2HPO4,  12H40 
12.47 
46  11        Na2HP04,  7H20 
54/80 
79.00         JSTa^BPO*  2H20 
91.3 
95.1 
98.15 

(D'Ans  and  Schreiner.  Z.  phys.  Ch.  1911, 
75.  99.) 
*Transition  points. 

The  composition  of  the  hydrates  formed  by 
this  salt  at  different  dilutions  is  calculated 

'    (Mulder,  Scheik.  Verhandel.  1864.  1U3J 
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from  determinations  of  the  lowering:  of  the  fr.- 
pt.  produced  by  the  salt  and  of  the  condurtiv- 
itvandsp  gr.  of  its  aqueous  solutions  (Jones, 
Am.  Ch.,1  1905,34.318.) 

Na2H?04+Aq  saturated  at  15°  has  1  0469 
sp.  sp.  (Michel  and  Krafft),  saturated  at  16°, 
1.0511  (Stolba). 


Sp.  gr.  of  Na2HP04+Aq  at  19°, 


&s 

sk 

•* 

OQ 

51 

Sp  gr. 

^ 

Sp  gr. 

I? 

Sp  gr 

1 

1.0041 

5 

1  0208 

9 

1.0376 

2 

1.0083 

6 

1.0250 

10 

1.0418 

3 

1.0125 

7 

1.0292 

11 

1.0460 

4 

1.0166 

8 

1.0332 

12 

1.0503 

(ScMff,  A.  110.  70.) 

Saturated  solution  freezes  at  —0.45°  (Ru- 
dorff, Pogg  122.  337),  and  boils  at  105° 
(Griffiths),  105-106.4°  (Mulder),  105  5°  (Le- 
grand). 

Sat.  Na*HP04f  Aq  boils  at  105.5°  (Grif- 
fiths); at  106.5°,  and  contains  113.2  pts. 
Na8HPO4  to  100  pts.  H20  (Legrand) ;  forms  a 
crust  at  106.4°,  and  contains  108.8  pts 
Na«HPO4  to  100  pts.  H2O;  highest  temp,  ob- 
served, 106.8°.  (Gerlach,  Z.  anal.  25.  427.) 

B.-pt.  of  NassHPOi-hAq  containing  pts. 
NajEPO*  to  100  pts.  H^O.  G  =  accord- 
ing to  Gerlach  (Z.  anal.  26.450);  L  — 
according  to  Legrand  (A.  ch.  (2)  59. 426.) 


B-pt 

G 

L 

B-pt. 

G 

L 

100.5° 
101 
101.5 
102 
102.5 
103 
103.5 

8.6 
17.2 
25,8 
34.4 
42.9 
51.4 
59.9 

11.0 
21.0 
31.0 
40.8 
50.3 
59.4 
68.1 

104° 
104.5 
105 
105.5 
106 
106.5 
106.6 

68.4 
76  9 
85.3 
93.7 
102.1 
110.5 

76.4 
84.2 
91.5 
98.4 
105.0 
111.4 
112.6 

+H20.  Transition  point,  95.2°.   (Shiomi.) 

4-2H*0.  Transition  point,  48.35°.  (D'Ajis 
and  Schreiner);  48°  (Shiomi);  48.3°  (Menzies 
And  Humpnery). 

-r-TEnO.  Not  efflorescent.  Sol.  in  H20 
•vtith  absorption  of  heat. 

Sol.  in  8  pts.  H20  at  23°.  (Neese,  J.  B. 
1863. 181.) 

Transition  point,  35.4°  (D'Ans  and 
Schreiner);  36.45°  (Shiomi);  35,2*  (Meazies 
and  Eumphery). 


Solubility  in  HsPO4+Aq  at  25° 


In  1000  g  of  the  solution,  mols 


Na 

PO4 

6  31 
6  76 
7  31 

4  63 
4  88 
5  55 

(D'Aos  and  Schreiner,  Z.  phys  Ch.  1910,  75. 

101.) 
See  also  above. 

-fl2H20.  Efflorescent  Sol.  m  H2O  with 
absorption  of  heat. 

14  pts.  JSTasHP044-12H20  mixed  with  100 
pts.  II20  at  10.8°  lower  the  temperature  3  7°. 
(Rudorff,  B,  2.  68  ) 

Sol.  in  8.48  pts.  HX>  at  17°,  or  100  pts  HaO  dissolve 
1 1  8  pts.  at  17°,  and  solution  has  sp  gr  =  1  0422  (Schifi.) 

Sol  m  4  pts  cold,  and  2  pts  boiling  HaO     (Pagans ) 

Sol  in  4  pts  H2O  at  18.75°      (Abl ) 

100  pts.  HaO  dissolve  12  735  pts  NasHPOa-f^HsO 
(Michel  and  Krafft ) 

100  pts.  H20  dissolve  6  5  pts.  Na2HP04-fe 
12HoO  at  0°;  27.5  pts.  at  30°.  (Tilden,  Chem. 
Soc.  45.  409 ) 

Solubility  in  H8P04+Aq  at  25°. 


In  1000  g   of  the  solution,  mols 


Na 

POt 

2  62 
1  56 
2  3S 
3  18 
4  65 
5  63 

1  09 
0  78 
1  60 
2  24 
3  55 
3  87 

(D'Ans  and  Sohremer.  Z.  phys.  Ch.  1910,  75. 
101.) 

See  also  above. 

Melts  in  crystal  water  below  100°,  and 
easily  forms  supersaturated  solutions,  (Gay- 
Lussac.) 

Melts  in  crystal  H20  at  34.6°  (Person),  35° 


(Kopp),  40-41°  (Mulder). 
Melf     "  " 


(Tilden, 


!elts  in  crystal  H20  at  35° 
Chem.  Soc.  45.  409.) 

Supersaturated  solutions  are  brought  to 
crystallization  by  addition  of  a  crystal  of 
Na2HP04-f-12E2O  or  an  isomorphous  snb- 
ptance  as  Na2HAsO4+12H20.  (Thomson, 
Chem  890.  36,  200.) 

Insol,  in  alcohol. 


Sodium  <fo"b.ydrogen.  phosphate, 
H20. 

Very  sol.  in  H2O,  Insol.  in  alcohol. 
(Graham.) 

-f-StkO.  Unchanged  on  air.  Very  sol.  in 
HsO,  and  solubility  increases  rapidly  with  the 
temperature.  (Joly  and  Dufet,  C.  R,  102* 
1391.) 
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100  pts.  H20  dissolve  59.9  pts.  at  0°;  84.6 
pts.  at  18°.    (Joly  and  Dufet.) 


+7H*0.    (Sate,  Arch.  Pharm.  1894,  232. 
365.) 

(Joulie.) 


Solubility  of  NaH2P04  in  H20  at  t°. 
G.  of  anydrous  NaH2PO4  in  100  g.  H2O. 
Solid  phase;  NaH2P04+2H20. 

Sodium     ortfophosphate     acid,     NaH2P04, 
H8P04. 
Hygroscopic         Decomp       by     alcohol. 
(Staudenmaier,  Z.  anorg.  1894,  5.  395  ) 

Solubility  of  NaHjjPO^  H8P04  in  H20  at  t°. 

t° 

G  NaH2PO4 

t° 

G  NaH2P04 

0  1 
1  0 
3.0 
5  0 
10.0 
15  0 
20  0 
25  0 
26.0 
27  0 

57  86 
59  08 
61  47 
63  82 
69.87 
76  72 
85.21 
94  63 
96.73 
99  20 

28  0 
30.0 
31  0 
33  0 
34.0 
35  0 
37  0 
40  2 
40  55 

101  71 
106  45 
108  93 
114  31 
117  14 
120  44 
126  76 
138.16 
110.83 

t° 

NaH°2?O4 
H3POi 

Solid  phase 

-57 

-79 
-11  4 
-38 
-34 
4-41 
51.7 
79.7 
85 
101.7 
104.5 
110 
119 
126.5 

20.77 

26.92 
34.15 
56.66 
80.46 
81.82 
83.68 
87  48 
88.65 
91.47 
92  67 
95.79 
97.99 
100 

Ice 

ft 

tt 
tt 

NaH2P04 

it 

tt 

tt 

et 

"H-NaH2P04,  H3P04 

NaHJPO^  H3P04 

(t 

tt 

tt 

40  8°;  transition  point. 
Solid  phase;  NaH2P04+H20. 

41 
42 
45 
50 

142.55 
143.83 
148  20 
158.61 

52 
55 
56 
57 

163  84 
170  85 
173  23 
175  81 

57  4°;  transition  point. 
Solid  phase,  NaH2P04. 

(Parravano  and  Mieli,  Gazz.  ch.  it.  38,  II. 
536.) 

Solubility  in  anhydrous  HSPO4. 

58 
60 
62 
65 

177  24 
179  33 
181.35 
184  99 

69. 
80. 
90. 
99.1 

190  24 
207.29 
225  31 
246  56 

t° 

%  NaH2PO4,  H3P04 

98 
111 
119 
122 
123 

5 

52.72 
69.59 
77.55 
81.71 
87.20 

(Imadzu,  Chem.  Soc.  1912,  33.  359.) 
Solubility  in  H8P04+  Aq  at  25°. 

In  1000  g  of  the  solution,  mols. 

(Parravano  and  Mieli.) 

+H20.    Very  deliquescent.    (Saber,  Arch. 
Pharm.  1894,  232.  369.) 

Sodium  p2/roph.osphate,  Na^O?,  and 
+10H20. 
Less  sol.  in  H2O  than  sodium  hydrogen 
orthophosphate.   (Clark,  Ed.  J.  Sci.  7.  298,) 
100  pts.  H20  dissolve  (a)  pts.  Na4P207,  (b) 
pts.  Na4P207+10H20  at: 
0°        10°      20°        30°        40°        50° 
a    3.16     3.95      6.23       9.95     13.50     17.45 
b.  5.41     6.81     10  92     18.11     24.97     33.25 

60°          70°          80°          90°          100° 
a.  21.83       25.62       30.04       35.11       40.26 
b.  44.07       52.11       63.40      -77.47       93.11 
(Poggiale.) 

Sol.  in  H2b04.    (Walden,  Z.  anorg.  1902, 
29.  384.) 

Na 

P04 

6  19 
6.01 
5.12 
4.81 
4  36 
4.06 
4  19 
4.32 
4.65 
4.88 

4.68 
4  67 
4  36 
4  22 
4.08 
4  03 
4.38 
4.96 
5.89 
6.40 

(D'Ans  and  Schreiner.  Z.  phys.  Ch.  1910,  75. 
101.) 

Tnsodium  Zrihydrogen  phosphate, 
Na3H8(P04)2. 
•Not  hvdroscopic:    Sol.  in  H20  in  all  pro- 
"rtions:  (Joulie,  C,  R.  1902,  134.  604.) 
-flJiHaO.     Sol.  in  H20.      (Filhol   and 
Senderens,  C.  R.  93.  388.) 
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Crystallizes  unchanged  from  NH4Cl-f-Ac 
(Winkler),  or  cone.  NH4OH-|-Aq.(TJelsmann.) 

Decomp.  into  orth ophosphate  by  heating 
with  HoSO4,  HC1,  HC2H202,  or  H,P04+Aq 

Insol.  in  liquid  NH3  (Frankhn,  Am.  Ch 
J.  1S9S,  20.  829  ) 

Insol  in  alcohol  Insol  m  methyl  acetate 
(Naumann,  B  1909,  42.  3790.) 

Sodium  hydrogen  pyi  ophosphate,  Na2H2P20? 

Decomp.  by  H20.  Sol  in  H20  containing 
HC2H302  without  decomp.  (Bayer,  J  pr 
106.  501 ) 

SI  sol.  in  alcohol.  Much  more  sol.  in  H20 
than  NaH2PO4. 

+6H2O.  (Rammelsberg,  B.  A.  B.  1883. 
21.) 

100  g.  sat.  solution  contain  14.95  g. 
Na2H2P207  at  18°.  (Giran,  A.  ch.  1902,  (7) 
30.  249.) 

NaH3P207.  Very  hydroscopic.  (Salzer, 
Arch.  Pharm.  1894,  232."  369.) 

100  g.  sat.  solution  contain  62.7  g.  at  18°. 
(Giran,  A.  ch.  1902,  (7)  30.  249.) 

Na3HP207+H2O  Sol.  in  3  pts.  H20. 
fSalzcr,  Arch.  Pharm  1894,  232.  366  ) 

+6H20.  100  g.  sat.  solution  contain  28.17 
g.  Na8HP2O7  at  18°.  (Giran.) 


Sodium  feiraphosphate, 

Slowly  sol    in  2  pts.  cold  H20.     Easily 
decomp 

+18H2O.   (Uelsmann.) 

Sodium  hydrogen    £eft*aphosphate, 

Na4H2P4Oi3. 
Sol.  in  H20, 


Sodium  defcaphosphate,  N 

Sol.  in  HaO.    (Fleitmann  and  Henneberg, 
A.  65.  333.) 

Sodium  strontium  cKmefophosphate, 
Na2Sr(P206)2+4H20. 

As  the  NaBa  comp.     (Glatzel,  Dissert. 
1880.) 

Sodium  strontium  trimetapho$pha.te9 

NaSrP309+3H20. 

Easily  sol.  in  H20  and  acids,    (Fleitmann, 
A.  65.  315.) 

Sodium  strontium  or^ophosphate,  NaSrP04 


Scarcely  sol.  in  H20;  sol.  in  acids. 
+9H20.    (Joly,  C.  R.  104.  905.) 

Sodium  strontium  p^rophosphate  (?). 

SL  sol.  in  H20.    Insol.  in  Na4P207-fAq. 
(Baer,  Pogg.  75.  166.) 
Easily  sol.  in  ECl-fAq,  or  HN08+Aq. 
Sol.  in  NH4OH+Aq. 


Sodium  thallium  p^ophosphate, 


Na5[Tl(PoO7)2]4  6H,0  =  N 
Na4P207+6H20. 
Decomp.  by  H2O.     (Rosonhcim,  B.  1915, 
48.  588.) 

Sodium  thorium  orthophosphate, 

NaTh2(PO4)s. 

Insol.  m  acids  (Wallroth,  Bull.  Soc.  (2) 
39.  316  ) 

Sodium  thorium  phosphate,  Na20,  4Th02, 
3P2O5 

Insol.  in  HNO3,  HC1,  or  aqua  regia.  (Troost 
and  Ouvrard,  C.  R.  105.  30.) 

5Na2O,  2ThO2,  3P205.  Sol.  m  HNOs+Aq. 
(T.  and  6.) 

Na20,  Th02,  P20fi     (T.  and  0.) 

Sodium   thorium  pg/rophosphate,    Na4P207, 

ThP207+2H20. 
(Cleve.) 

Sodium  tin  (stannic)  phosphate,  NaSn2(P04)s. 
(Ouvrard.  C.  R.  111.  177.)    . 
Na2Sn(P04)2.    (Wunder,  J.  pr.  (2)  4.  339.) 
6Na2O,  3SnO2,  4P2Ofi.    (Ouvrard.) 

Sodium  titanium  phosphate,  NaTi2(P04)^. 
Insol.  in  acids.    (Rose,  J.  B.  1867.  9. 


:67.  9.) 

:,  c.  R. 


111. 


6Na20,  Ti02,  4P205.    (Ouvrard, 
177.) 


Sodium  uranium  phosphate,  U02,Na20,  P206. 
Easily  attacked  bv  acids.  (Colani,  A.  ch. 
1907,  (8)  12.  137.) 

Sodium  uranium  metaphosphate,  4TJ02,  Na20, 

3P206. 
Insol.  in  boiling  HN03.    (Colani.) 

Sodium  uranium  p^/rophosphate,  3U02, 

6Na20,  4P208. 
Sol.  in  acids.    (Colani.) 

Sodium  uranyl  phosphate,  Na20,  UO«,  P206. 
(Ouvrard,  C.  R.  110.  1333.) 
2Na20,  UOS,  P206.    (Ouvrard.) 
NauO,  5U08,  2P2Ofl4- 3H20.   Insol.  in  H20; 

decomp.  by  acetic  acid.     (Werther,  A.  68* 

312.) 

Sodium  uranyl  pg/rophosphate. 

Very  sol.  in  H20.    (Persoz,  A.  ch.  (3)  20. 
322.) 

Sodium  ytterbium  pyrophosphate,  NaYbP207. 
Easily  sol.  in  the  strong  acids.    (Wallroth.) 

Sodium  yttrium  pj/rophosphale,  NaYP207. 

Sol.  inH20.    (Stromeyer.) 

Insol.  in  H20.    Easilv  sol.  in  strong  acids. 
(Wallroth.) 
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Sodium  zinc  Znphosphate, 

Na2O,  4ZnO,  3P206+19H20. 

Sol,  in  H20.    (Schwarz,  Z.  anorg.  1895,  9. 
266.) 

Sodium  zinc  frmetophosphate,  jSTa20,  2ZnO, 


Ppt.  Sol.  inHaO.  (Fleitmann  and  Henne- 
berg,  A.  65.  304.) 

Sodium  zinc  ^rametaphosphate, 

Na2Zn(P03)4+6H2O. 
As  K  comp.    (Glatzel,  Dissert.  1880.) 

Sodium  zinc   octometaphospb.a.te, 
Na2Zn3(P03)8 

Insol.  in  acids. 

Sol  in  cone.  H2S04.  (Tammann,  J.  pr. 
1892,  (2)  45.  420.) 

Sodium  zinc  ortfiophosphate,  NaZnPO4. 

Difficultly  sol.  in  H20  or  acetic  acid.  Easily 
sol.  in  dil.  mineral  acids.  (Scheffer,  A.  145. 
83.) 

2Na20,  ZnO,  P206.  Insol.  in  H20;  sol.  in 
dil.  acids.  (Ouvrard,  C.  R.  106.  1796.) 

Sodium  zinc  p^/rophosphate,  Na2ZnP2O7. 

Insol.  in  H20;  sol.  in  dil.  acids.  (Wall- 
roth.) 

3Na4P207.  Zn2P207+24H20.  Very  efflores- 
cent. (Pahl.) 

Na4P207,  Zn2P207+2^,  3,  3^,  and  8H2O. 
Insol.  in  H20;  sol.  in  Na4P207+Aq.  (Pahl, 
Sv.  V.  A.  F.  30,  7.  35.) 

43Sra4P207,  5Zn2P207+20H20.  Insol.  in 
H20.  (Pahl.) 

Na4P207,  4Zn2P207+12H20.  SI.  sol.  in 
H2O.  (Pahl.) 

Sodium  zirconium  phosphate,  Na^O.  4ZrOa, 
3P«0.-NaZrj(POi),. 

Insol.  in  acids  or  aqua  regia.  (Troost  and 
Ouvrard,  C.  R.  105.  30.) 

6Na20.  3Zr02,  4P205.  Sol.  in  acids.  (T. 
andO.) 

4Na20,  Zr02,  2P20«.  Sol.  in  acids.  (T.and 
O.) 

Sodium  phosphate  fluoride,  Na3PO4,  NaF+ 
12H2O. 

100  pts.  H20  dissolve,  at  25°,  12  pts,  salt 
and  form  solution  of  1.0329  sp.  gr.;  at  70°, 
57.5  pts.  salt  and  form  solution  of  1.1091  sp. 
gr.  (Briegleb.  A.  97.  95.) 

2Na8P04,  NaF+19H20,  and  22  H20.  Sol. 
in  HaO.  (Baumgarten,  J.  B.  1865.  219.) 

Sodium  phosphate  stannate, 

4Na3P04,  Na2Sn08+4SH20. 
(Prandtl,  B.  1907,  40.  2132.) 


Sodium  phosphate  titanate, 

NaiO,  Ti03?  P206+ 3H20. 
Hygroscopic.     (Mazzuchelli  and  Pantan- 
elH,  C.  C  1909,  II.  420.) 

Sodium  phosphate  vanadate. 
See  Phosphovanadate,  sodium. 

Strontium  wofiometaphosphate,  Sr(POs)2. 

Insol.  in  H20  and  acids     Not  decomp.  by 
alkali  carbonates+Aq.    (Maddrell,  A.  61. 61.) 

Strontium  hexametaphosphsite. 

N"early  insol.  in  H20;  easily  sol   in  acids. 
(Ludert,"  Z.  anorg.  6. 15.) 

Strontium   or^iophosphate,   basic,   Sr(OH)2, 

Sr3(PO4)2. 
(Woyczynski,  Z.  anorg.  1894,  6.  311.) 

Strontium  ortfophosphate,  Sr3(PO4)2. 

Insol.  in  H20.    Sol.  in  HCl+Aq.    (Erlen- 
meyer,  J.  B.  1857.  145.) 

Strontium  hydrogen  phosphate,  SrHPO4. 
Insol.  in  H20.     Sol.  in  H8P04,  HC1,  9r 

HNO3+Aq.      (Vaup^uelin.)     Easily   sol.    in 

cold   ammonixun  nitrate,    chloride,    or  suc- 

cmate-|-Aq,  but  is  partly  precipitated  by  a 

little  NH4OH-J-Aq.    (Brett.) 
Sol  in  boiling  NH4Cl+Aq.    (Fuchs,  1834.) 
Sol.  in  Na  citrate +Aq.    (Spiller ) 
Partly  decomp.  by  boiling  NasCOs,  and 

K2C03+Aq.     (Dnlong.) 
SrH4(PO4)2+2H20     Decomp.  by  treating 

with  H20,  leaving  4.29%SrHP04    '(Barthe.) 

Strontium   phosphate,   acid,   H20,    2SrO, 


Entirely  sol.  m  H20.  (Barthe,  C.  R.  114. 
1267.) 

Strontium  pyrophosphate,  Sr5jP2O7-{-H20. 

Somewhat  sol.  in  H20.  Easily  sol.  in  HC1 
or  HN08-h Aq.  Insol,  in  HC2H3Oa  or 
Na4P207-j-Aq.  (Schwarzenberg,  A.  65.  144.) 

+2HH20.  (Knorre  and  Oppelt,  B.  21. 
773.) 

Strontium    hydrogen    pa/rophosphate, 
SrH2P207,  2SraP207+6H20. 

Ppt.    (Knorre  and  Oppelt,  B.  21.  772) 

SrH2P207,   3Sr2P207+H20,   and   +2H20. 
(Knorre  and  Oppelt.) 
•    Sr9H2(P207)5-l-8H20,  and  +12H20. 

Ppt.    (Pabl.  Gm.  -  K.  2,  2.  172  ) 
;    Sri9H2(P307ho+5H20,  -h!8H2O   and 
+20EA 

Insol.  in  Sr(N03)2+Aq  or  Na4P2O7+Aq. 
(Pahl,  Gm.-K.2,  2.  171.) 

Strontium  thorium  phosphate, 
:        Th20,  SrO,  P205. 

(Colani,  C.  R.  1909, 149.  209.) 
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Strontium  uranium  ?wetaphosphate, 

U0>,  SrO,  P205. 
(Colaru,   A.   ch.    1907,  (8)  12.  141  ) 

Strontium  uranyl  phosphate, 
SrO,  4170,,  2P206-H21H20. 

(Blmkoff,  Dissert  1900.) 

2SrO,  5U03,  2P205+24H20.  As  Ba  comp. 
(Blinkoff.) 

Strontium   phosphate   chloride,    3Sr3(T04)2, 

SrCl*. 

Strontium  apatite.  Insol  in  HjO.  (De- 
ville  and  Caron.) 

Tellttriuni  phosphate  (?). 
•  Insol.  in  HjO.    (Berzelius  ) 

Thallous  m^aphosphate,  T1PO3. 
Two  modifications: 
o.  Difficultly  sol  mHaO. 
|3.  Extremely  easily  sol  in  PI20.    (Lamy  ) 

Thallous  ortfophosphate,  T13P04. 

1  pt.  is  sol  in  201.2  pts.  H29  at  15°,  and  149 
pts.  boiling  H2O:  sol.  in  HNOs+Aq. 
(Crookes,)  SI.  sol.  in  HC2H302+Aq.  Very 
easily  soL  in  solutions  of  NH4  salts.  (Car- 
stanjen.)  Insol,  in  alcohol.  (Lamy.) 

Thallous  hydrogen  phosphate,  ThHP04. 

Anhydrous  Much  less  sol.  in  HaO  than 
the  hydrous  salt,  but  easily  sol.  in  a  solution 
of  the  hydrous  salt  (Lamy.) 

H-JgH-O.  Easily  sol.  in  H20.  Insol.  in 
alcohol.  (Lamy.) 

Composition  is  HT12P04,  2H2T1P04. 
(Rammelsberc:,  W.  Ann.  16.  694.) 

Thallous   ^*hydrogen   phosphate,    T1H2P04. 
Very  easily  sol  in  H20.    Insol.  in  alcohol. 
fRammelsberg,  B.  3.  278,) 


Tnthallous  frihydrogen  phosphate, 
2TLB2P04. 

True  composition  of  T12HP04  of  Lamy. 
(Rammelsberg.) 

Thallous  p^ophosphate,  T14P207. 

Sol.  in  2.5  pts.  H20  with  slight  decomposi- 
tion. (Lamy.) 

+211*0.  More  sol.  in  H20  than  the  above 
salt,  with  partial  decomp.  fLamy.) 

Thallous  hydrogen  ps/rophosphate,  H2TI2Pa07 
Very  sol.  in  HaO.    (Lamy.) 

Thallic   Phosphate,    basic,    2T120S,    P2O6-r- 

5H20. 
Insol.  in  H20. 


Thallic  phosphate,  basic,  T18P9O27-M3H20. 
fRammelsberg,  W.  Ann   16.  694  ) 
TUP40,9-f-12HjO.     (R) 

ThalUc  phosphate,  T1P04+2H,O 

Completely  msol.  in  H2O      Sol.  in  cone. 
HN08,  and  dil.  HCl+Aq.    (Willm  ) 

Thorium  me/aphosphate,  ThfP03)4. 
Insol.  in  H20     (Troost,  C.  R.  101.  210  ) 

Thorium  wetaphosphate,  Th02;  2P205. 
Insol.  m  acids     (Johnsson,  B.  22.  976.) 

Thorium  or^ophosphate,  Th3(P04)4+4H2O. 

Insol    in  EW  and  phosphoric  acid  (Ber- 
zehus):  also  acetic  acid   CCleve.) 

Sol    in  HC1,  and  HNO3+Aq     (Cleve) 

Thorium  hydrogen  phosphate,  ThH2(P04)2+ 


Precipitate 

Thorium  pyrophosphate,   ThP207-f-2H20. 

Precipitate.  Insol.  in  H2O  Sol.  m  great 
excess  of  pyrophosphonc  acid  or  sodium  pyro- 
phosphate+Aq.  (Cleve.) 

Thorium  phosphate  bromide. 
See  Bromophosphate,  thorium. 

Thorium  phosphate  chlroide. 
See  Chlorophosphate,  thorium. 

Tin   (stannous)   phosphate,   5SnO,   4P2O5+ 

4H20. 

Insol.  in  H20.    (Lenssen,  A.  114.  113.) 
Sn3CP04)2    Insol.  in  HgO.    Sol.  in  mineral 

acids     (Kflhn.) 
Insol.  in  NH4C1  or  NH4NOs+Aq.    Sol.  in 

KOH+Aq. 

Tin  (stannic)  phosphate,  2Sn02,  P20C+ 
10H20. 

Insol  in  H20  or  HNO3-f  Aq.  (Reynoso,  J. 
pr.  54.  261.) 

Anhydrous.  Insol.  in  acids.  (Hautefeuille 
and  Margottet,tC  R.  102.  1017) 

Tin  (stannic)  phosphate,  SnP207. 

Insol.  m  acids.  (Hautefeuille  and  Margot- 
tet,  C.  R  102.  1017  ) 

Thi    fstannous)    phosphate    chloride,   3SnO, 

P205,  SnCl2+H20. 

Not  decomp.  by  hot  H/).  (Lenssen,  A. 
114,  113.) 

Titanium  phosphate,  Ti2P,Oa-2Ti02,  P20fi. 

Insol.  in  acids.  /"Hautefeuille  and  Margot- 
tet.C.R.  102.  1017.) 

/Ouvrard,  C.  R.  111.  177.) 

+3H20.    Ppt.    Insol.  in  H20.     (Merz.) 
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TiOa,    P/)5.      (Knop)      Is 
(Wunder,  J.  B.  1871.  324  } 

H,TiP07.    Sol,  in  HC1,  HN08,  H2SO4. 

SI.  sol.  in  H8PO4 

Sol    m   KOH,  ]STH4OH,   (NH4)2C03  and 
(NH4)tHP04+A<i 

Very  si.  soJ.  in  acetic  acid      'Faber,  Z. 
anal.  1907,  46.  288.) 


Uranous  wetaphosphate, 


Insol, 


nso,    n  8,          ,    or      24,    even 

when  hot  and  cone.    (Colani.  A.  cL.  1907,  (8) 
12,  105.) 

Uranic  w^taphosphate, 

Insol  m  H20  and  acids  (Plautefeuille  and 
Margottet,  0.  R  96.  849  ) 

Uranous  ortffophosphate,  U*3(P04)4. 

More  easily  attacked  by  acids  than  the  pyro 
and  meta  phosphates,  especially  by  HNOs 
(Colani,  A.  eh  1907,  (8)  12.  123.) 

Uranous  hydrogen  ortfophosphate,  UHP04-f 

H20. 

Insol  in  H20.  Insol.  in  dil,  si.  sol.  in 
cone  HCl-f  Aq.  Decomp.  by  JCOH+Aq, 
not  by  NH4OI14-Aq.  (Rammelsbei-g,  Pogg. 
59.1) 


Uranous  j^rophosphate, 
Inaol.inHsO. 
SI.  sol.  in  min.  acids.    (Colam  ) 

Uranous  phosphate,  2U02,  P^s. 

Easily  attacked  by  boiling  HN03. 
(Colani.) 

U02,  P205+5H20%.  Insol.  in  H?S04  and 
in  HC14-Aq  of  meditim  concentration.  SoL 
in  very  cone.  HCl-fAq.  (Aloy,  Dissert, 
1901.) 

Uranyl  metaphosphate,  IT02(POs)2. 
rHammelsberg,  B.  A,  B.  1872.  447.) 
UOs,  2P205.    Insol.  in  acids.    (Johnsson, 

B.  22.  976  ) 

Uranyl  ^ophosphate,  U02HP04+1J^H20. 
Insol.  inH20. 


-f-4H20. 

'  -f  4HH20.  Insol.  in  H2O.  Sol.  in  67,000 
pts.  HC2H802  -f-Aq,  50,000  pts.  NH4C4H302  + 
Aq,  and  300^000  pts.  of  a  mixture  of  the  above 
two  solutions.  Sol.  in  K2CO»  or  Na2C08-f 
Aq.  (Kitschm,  C.  N.  27.  199.) 

Uranyl  Jihydrogen  phosphate, 

ITO2H4(P04)2+3H20. 
Decomp.  by  HS0.    Sol.  in  H3P04+Aq. 
(Werther,  J.  pr  43.  322.) 


Uranyl  p^^phosphate, 

Efflorescent  Insol  in  H2O.  Sol.  in 
HNOj+Aq,  and  Na4Pap7-fAq  Insol.  m 
Na3HP04-hAq.  lasol  in  alcohol  or  ether. 
(Girard,  C.  R  34.  22.) 

-HE40.    (Casteing,  Bull.  Soc.  (2)  34.  20.) 

Uranyl  teflraphosphate  (?),  U02P4On. 
(Jqhnsson,  B.  22.  978.) 

Uranous  <?r^ophosphate  chloride,  U3(PO4)4, 


SI.  sol  m  HCl+Aq.  Sol  in  HN08  and 
ENOi+HCl  f  Colani,  A.  ch.  1907,  (8)  12. 
127.) 

Uranous  hydrogen  orfAophosphate  chloride, 

ITrHP04)2;  UC14. 
Very  si.  sol.  in  H2O.    (Aloy,  Dissert.  1901.) 

Vanadium  phosphate,  (VO2)H2PO44-4^H2O. 
Sol.inHjO. 
See  Phosphovanadic  acid. 

Vanadium  pyrophosphate, 


Insol,  in  H2O.    (Rosenheim,  B.  1915,  48, 
590) 

Divanadyl  phosphate. 

Very  deliquescent,  and  sol.  in  H2O.  Insol. 
m  alcohol  (BerzeKus.) 

ytterbium  metophosphate,  Yb(POs)s. 

Laaol.  m  H^O.  (Cleve,  Z.  anorg  1902,  32. 
149.) 

YtterDitun  or^ophosphate,  YbP044-4HH20. 
Ppt    (Cleve.) 

Ytterbitiia  phosphate,  Yb205,  2P205+5H20. 
So3.inH20.    (Cleve.) 

Tttrium  wetophosphate,  Y(P08)S. 
Insol.  in  H2O  or  acids,    f  Cleve.) 

Yttrium  0rZA0phosphate,  YP04. 

Anhydrous.  Insol.  in  H2O  or  aoids  after 
ignition. 

Min.  Xenotime  Insol.  in  cone,  acids.  SI. 
sol.  in  much  cone.  HCl+Ag,  but  easily  sol. 
therein  when  first  heated  with  a  little  HCl-f 
Aq.  (Wartha,  A.  139.  237,) 

yttrium  hydrogen  ortfiophosphate,  Y2(HP04)s. 
Decomp.  by  boiling  with  H20  into  insol. 


YP04  and  sol  acid  salt. 

Yttrium  p^rophosphate,  YHP207+3HH20. 

Difficultly  soL  in  acids.  Decomp.  by 
IT2S04  SolinNaiPaOf-hAq.  (Cleve.) 

2Y2Os,  3P20S.  Insol.  in  acids.  (Johnsson, 
B.  22.  976.) 
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Zinc  rrcetaphosphate. 

r  Sol  inHoO.    (Berzelms.) 


Zinc  cftwe/aphosphate, 

Sol.  only  in  boiling  H2S04  (Fleitmann, 
Pogg.  78.  350.) 

Not  decomp.  by  boiling  Na2S  01  (NH4)sS-f 
Aq. 

+4H2O  insol.  iu  H20,  but  decomp,  by 
boiling  therewith.  (Fleitmann,  Pogg  78. 
25S.) 

Sol.  in  4  pts.  H20.  Cone.  HL>S04  decomp 
it  easily;  other  acids  act  slightly.  (Glatzel, 
Dissert  1880.) 

Difficultly  decomp.  by  boiling  acids 

Zinc  inmetaphosphate,  Zn3(P03)6-i-9H20. 

1  1.  H2O  dissolves  0.1  g.  at  20C.  (Tam- 
mann,  J.  pr.  1892,  (2)  45.  426.) 

Zinc  teframetaphosphate,  2n2(PO3)44-10H20. 

Sol.  in  55  pts.  H2(X  Decornp.  by  acids 
only  on  boiling.  (Glatzel,  Dissert.  1880.) 

Somewhat  sol.  in  HNO34-Aq  Sol.  in 
boiling  H2S04.  (Glatzel.) 

Zinc  ortfwphosphate,  Zn3(P04)2~HH20 
Insol.  in  H20.   Easily  sol.  in  acids,  NH4OH, 

(NH4)2C03,    (NH4)2S04,    or   NH4N034-Aq. 

(Heintz,  A.  143.  356  ) 
Sol.  in  NH4C1  +  Aq     (Fuchs.) 
Easily  sol.  in  Zn  salts  +Aq.    (Rose.) 
Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 

J.  1898,  20.  830.) 
Min.  Hopeite. 
+6H20.    (Reynoso.) 

Zinc  hydrogen  phosphate,  ZnHP04+H20. 

Insol  in  H20;  sol.  in  H3P04+Aq.  (Gra- 
ham) 

Zinc  fefrohydrogen  phosphate,  ZnH4(PO4)2  4- 

2H20. 

Nearly  insol.  in  H20,  but  decomp.  thereby 
into  H3P04  and  lOZnO,  4P2Ofi+10H20 
(Demel,  B.  12.  1171.) 

Zinc  phosphate,  lOZnO,  4P2064-10H20. 
Insol.  in  H20.    (Demel,  B.  12.  1171.) 

Zinc  p2/rophosphate,  Zn3P207-hV2H20. 

Ppt.  Sol.  in  EsSOs+Aq.  Sol.  in  acids, 
KOH+Aq,  NH4OH+Aq  (Schwarzenberg, 

Sol.  in  Na4P2O7-f-Aq  (Gladstone),  and  in 
ZnS04+Aq.  (Rose.) 

Insol.  in  acetic  acid.  (Knorre,  Z.  anorg. 
1900,  24.  389.) 

+5H20.  Insol.  in  H2(X  (Pahl,  J.  B.  1873. 
229.) 

Zinc  hydrogen  ps/rophosphate. 
Sol,  in  H20.    (Pahl,  Sv,  V.  A.  F.  30,  7.  46.) 


Zinc  raetaphosphate  ammonia. 

Ppt     CBette.) 

Zinc  ortAophosphate  ammonia,  2ZnO, 


(Rother,  A  143.  356.) 
6ZnO,  3P205,  8NHG-f-4H20     (Schweikert, 
A  145.  517 ) 

Zinc    y>2/roDhosphate     ammonia,    3Zn2P207, 

4NH3+9H2O. 
Ppt     Insol.  in  H2O     (Bette ) 

Zirconium  ort/iophosphate,  5ZrO2,  4P205+ 
8H,0 

Somewhat  sol  in  acids  (Hermann,  J  pr 
97.  321.) 

Insol  in  acids  (Paykull,  Bull  Soc.  (2)  20. 
65) 

2Zr02,  cP^Os.  Not  attacked  by  acids. 
(Eautefeuille  and  Margottet,  C.  R.  102, 
1017) 

Zirconium  pyrophosphate,  Zr(P03)2. 
(Knop,  A.  159.  36.) 

Phosphoricovanadicotungstic  acid. 

Ammonium  phosphoricovanadicotungstate, 
14(NH4)20,    2P203,    7V203,    31WO.+ 
78H20. 
Sol.  in  H^O.    Insol.  in  alcohol,  ether,  CS2 

and  benzene.     (Rogers,  J.  Am.  Chem   Soc. 

1903,  25.  305  ) 

Phosphorimidamide,  PN2H8. 
(Joanms,  C.  R.  1904,  139.  -365.) 

Phosphorimide,  P2(NH)8. 

Very  sol.  in  ammoniacal  solution  of  NH4I. 
(Hugot,  C.  R  1905,  141.  1236.) 

Phosphornitryl,  PON 

See  Phosphoryl  nitride. 

Phosphorosomolybdic  acid,  P20s, 

24Mo03+63H2O. 
(Rosenheim  and  Pmsker,  Z.  anorg.  1911, 

Ammonium  phosphorosomolybdate, 
2(NH4)2O,  SHjPO,    

Insol.  in  cold,  slightly  sol.  in  hot  H20. 
(Gibbs,  Am.  Ch.  J.  6.  361.) 

Phosphorosophosphomolybdic  acid. 

Ammonium  phosphorosophosphomolybdate, 
9(NH4)20,  2H3P03,  3P205,  72Mo03+ 
3SH20. 

Nearly  insol.  in  H2O     (Gibbs.) 
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Phosphorosophosphotungstic  acid. 

Potassium  phosphorosophosphotungstate, 
5K20,  2H3P03,  Pj06,  24WO«+13E»0. 


,  . 

Sol.  in  much  boiling  H20.    fGibbs,  Am.  Ch. 
J.  7.  313.) 

Phosphorosotungstic  acid. 

Ammonium  phosphorosotungstate.  6dSTH4)2O, 
4H3P03,  22W03+25H2t>.  ' 

SI  sol  in  cold  H20. 


Potassium  • 
46H20. 
SI  sol.  in  hot  H2O. 


•,  5K20,  16H3P03,  32W03+ 


Sodium   -  ,    2Na20,    8HSP03,    22W03-f 

35H20. 

Nearly  insol.  in  cold,  si.  sol.  in  hot  H2O. 
(Gibbs,  Am.  Ch.  J  7.  313  ) 

Phosphorous  anhydride,  P2O3 
See  Phosphorus  Znoxide. 

Phosphorous  acid,  HaPOs 

Dehquescent.    Very  sol.  in  H2O. 

Phosphites. 

The  neutral  alkali  phosphites  are  sol  in 
H20;  most  of  the  others  are  si.  sol.  in  H20, 
but  sol.  in  H3P03-fAq;  all  are  insol.  in 
alcohol. 

Aluminum    phosphite,    basic,    A12(HP03)3. 


Ppt  (Grutzner,  Arch.  Pharm.  1897,  235. 
698.; 

Aluminum  phosphite. 
Precipitate.    (Rose,  Pogg.  9.  39.) 
81.  sol.  in  H20. 

Ammonium  phosphite,  (NH4)2HP03-fH20. 

Very  deliquescent,  and  sol.  in  H20.  (Rose, 
Pogg.  9.  28.) 

Sol.  in  2  pts.  cold,  and  less,  hot  H2O.  Insol. 
in  alcohol  (Berzehus.) 

Insol.  in  acetone.  (Eidmann,  C,  C.  1899, 
II.  1014;  JSTaumann,  B.  1904,  37.  4328.) 

Ammonium  hydrogen  phosphite. 

(NH4H)HP03. 

Very  deliquescent,  and  sol.  in  H20.  1  pt. 
H20  dissolves  1  71  pts.  salt  at  0°;  1.9  pts.  at 
14.5°;  and  2.60  pts.  at  31°.  (Amat,  C.  R. 
105.809.) 

Ammonium  hydroxylamine  phosphite, 

NH4(NH8OH)HP08. 

Sol.  in  H20  and  abs.  alcohol.  (Hofmann. 
Z.  anorg.  1898,  16.  466.) 


Ammonium  magnesium  phosphite, 
(NH4)2Mg3(PH03)4-hl6H20. 
Slightly  sol.  m  H2O.    (Rammelsberg.  Pogg. 
131.  367  ) 

Antimonyl  phosphite,  (SbO)H2P03. 

Very  sol.  m  H2O  containing  HC1.  (Grutz- 
ner, Arch.  Pharm.  1897,  235.  694.) 

Barium  phosphite,  BaHPO3. 

100  pts.  H2O  dissolve  0.25  pt.    (lire.) 

Very  slightly  sol.  in  H20,  and  decomp  by 
boiling  H2O  (Dulong.) 

Easily  sol.  in  H20  containing  NH4C1. 
(Wackenroder,  A.  41.  315.) 

Sol  in  H3P03+Aq  or  HC1  +Aq.    (Railton.) 

Barium  hydrogen  phosphite,  Ba2H2(HP03)3+ 
8H20. 

Easily  sol.  in  H20,  but  decomp.  by  boiling 
therewith  Insol.  in  alcohol.  (Rammelsberg, 
Pogg,  132.  496.) 

Barium  dihydrogen  phosphite,  BaH2(HP03)2 


Easily  sol.  in  H2O.    (Rose,  Pogg.  9,  215.) 

+H20.  Sol.  in  H20;  decomp.  by  boiling 
H20  into  a  neutral  insol.,  and  an  acid  sol.  salt. 
(Wurt2L  A.  58.  66.) 

+2H20.  Easily  sol  in  H2O.  (Rammels- 
berg, Pogg.  132.  496  ) 

Insol.  in  alcohol.    (Wurtz.) 

Bismuth  phosphite,  2Bi203,  3P203. 

Insol.  in  H2O. 

Bi2(HP03)3+3H20.  Ppt.  (Grutzner, 
Arch.  Pharm.  1897^  235.  696.) 

Decomp.  by  H2S.  Not  decomp.  by  KOH 
4-Aq.  (Vanmo,  J.  pr.  1906,  (2)  74.  151.) 

Cadmium  phosphite,  CdHP03-j-3H20. 
Ppt.    (Rose,  Pogg.  9.  41.) 

Calcium  phosphite,  CaHP03-p/2H20 

SI.  sol.  in  H20;  the  aqueous  solution  is  de- 
comp. by  boiling. 

+H2O,  Sol.  in  NH4Cl+Aq.  (Wacken- 
roder, A.  41.  315  ) 

Insol.  in  alcohol. 

Calcium  hydrogen  phosphite,  CaH2(HP03)2+ 

H2O. 

Sol.  in  H20  Aqueous  solution  is  decomp. 
by  alcohol.  (Wurtz,  A.  ch.  (3)  7.  212.) 

Chromic  phosphite. 

Precipitate.  Almost  insol.  in  H^O.  (Rose, 
Pogg.  9.  40.) 

Cobaltous  phosphite,  CoPHOs-f  2H20. 
Ppt    SI.  sol.  in  H20.    (Rose.) 
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Cupric  phosphite, 

Ppt     Insol.  in  H2O.     (Wurtz,  A.  eh.  (3) 
16,  213.) 

Didymium  phosphite,  Di2(HPO3)3. 

Precipitate.    (Frerichs  and  Smith,  A.  191. 
331) 

Gluciaum  phosphite. 

Precipitate     Insol.  in  H20.    (Rose,  Pogg. 
9.  39.) 

Iron  (ferrous)  phosphite,  FeHP03+o;H20. 

Ppt.    Nearly  insol.  in  H20.    (Rose,  Pogg. 
9.35) 

Iron  fferric)  phosphite,  basic,  Fe3(HP03)3, 


(Gnitzner,  Arch.  Pharm.  1897,  235.  697.) 
Fe4(HPO3)6,     Fe(OH)3+5H2O        Hydro- 
scopic.    (Berger,  C.  R.  1904,  138.  1500  ) 

Iron  (ferric)  phosphite,  Fe2(HPO3)3+9H2O. 
Ppt.    Sol  in  iron  alum+Aq.    (Rose.) 

Lanthanum  phosphite,  La2(HPO3)3. 
Precipitate.    (Smith.) 

Lead  phosphite,  basic,  4PbO,  P,03+2H20. 

Ppt.    (Roso,  Pogs.  9.  222.) 

3PbO,  P20»-fH.O.  Insol.  in  H20.  Sol.  in 
warm  ail  H3P03+Aq,  from  which  it  is 
pptd.  by  NH4OH*Aq.  (Wurtz,  A.  eh.  (3) 


ppta.  by 
16.  214.) 


Lead  phosphite,  PbHPOs, 

Insol.  in  H20.  Very  si.  sol.  in  a  solution 
of  phosphorous  aoid;  easily  sol.  in  cold  HN03 
+Aq  (Wurtz.) 

Lead  hydrogen  phosphite,  PbH4(P03)2. 
Docomp.  by  H20.    (Amat,  C.  R.  110.  901.) 


Lead  p^raphosphite, 

Gradually  decomp.  by  HjO  into  HaPOs  and 
PbHP05     (Amat,  C.  R.  110.  903.) 

Lithium  hydrogen  phosphite,  LiHaPOs. 

Very  sol.  in  H20.    (Amat,  A.  ch.  (6)  24. 
309.) 


Lithium  p^ophosphite, 

Very  sol.  in  H20.    (Amat.  A.  ch.  1891,  (6) 
24.  352.) 

Magnesium  phosphite,   MgHPOs+3H20. 
SI.  sol.  in  H20.    (Rose,  Pogg.  9.  28.) 
Sol,  in  400  pts.  H20.    (Berzeliue.) 
+4H20. 

Magnesium  p^rophosphite,    Mg(H2P03)2. 

Very  sol  in  H20.    (Amat.  A.  ch.  1891,  (6) 
24.  313.) 


Manganous  phosphite, 

Difficultly  sol  in  H20,  easily  in  MnCl2  or 
MnSO4+Aq     (Rose,  Pogg.  9.  33  ) 


Nickel  phosphite,  N 
Ppt.    SI  sol.  in 


Potassium  phosphite,  K2HPO3. 

Very  deliquescent.  Very  sol  in  H2O. 
Insol  "m  alcohol.  (Dulong.) 

Potassium  hydrogen  phosphite,  (KH)HP03. 

1  pt.  H20  dissolves  about  1  72  pts.  salt  at 
20°.  (Arnat.  C.  R  106.  1351  ) 

K>HPO8,  2HSPO3,  Vcrj^  sol  in  H20. 
(Wurtz,  A.  58.  b'3.)  T  ^ 

Sol.  in  3  pts  cold,  and  in  less  hot  H2O. 
(Fourcroy  and  Vauquelin  ) 

Potassium  ^2/rophosphite,    K2HjP2O^. 

Very  sol.  in  H20.  (Amat.  A,  ch.  (6)  24. 
351.) 


Sodium       phosphite,      basic, 
NaOH  (?). 

Not  obtained  in  pure  state  (Zimmerman, 
B.  7.  290);=-Na8PO3     (Wislicemis  ) 

Does  not  exist.    (Amat.) 


Sodium  phosphite,   NaJ!P03  - 

Deliquescent,  and  very  sol.  in  H20.  In- 
sol in  alcohol 

Correct  formula  for  Na8P03  of  Rose  and 
Dulong. 

Sodium  hydrogen  phosphite,  (NaH)HP034- 


0.56  pt.  salt  dissolves  in  1  pt.  H20  at  0°; 
066  pt.  at  10°,  193  pts  at  42.°  (Amat, 
C.  R.  106.  1351.) 

Na2H4(HP03)3H-H20.  Deliquescent  in 
moist  air  Sol.  in  2  pts.  cold,  and  about  the 
same  amt.  hot  H20.  SI.  sol.  in  spirit.  (Four- 
croy and  Vauqnebn.) 

Sodium  pyrophosphite,  Na2H2P2O5. 

Very  sol.  in  HaO  with  gradual  decomp.  into 
Na2HP08  (Amat.) 

Strontium    phosphite,    SrHPOjj-i-lMBkO. 

Difficultly  sol.  in  H20.  Aqueous  solution 
decomp.  on  heating  into  a  sol  acid  salt  and 
an  insol.  basic  salt. 

Strontium  hydrogen  phosphite,  SrH4(POs)2. 
Very  sol.  in  H20.  (Amat,  A.  ch.  (6)  24.  312.) 

Thallous  hydrogen  phosphite,  T1H2PO». 
Very  sol  in  H20.  (Amat,  A.  ch,  (6)  24.  310.) 

Thallous  ps/rophosphite,  Tl2H2P205. 
Deliquescent.    Very  sol.  in  H20,    (Amat.) 
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Tin  (stannous)  phosphite,  SnHP03. 

Ppt  Sol  in  HCl+Aq.  (Rose,  Pogg  9. 
45.) 

Tin  (stannic)  phosphite,  2Sn02,  P203. 
Ppt     (Rose,  Poeg.  9.  47  ) 

Titanium  phosphite  (?) 
Precipitate     (Rose,  Pogg  9.  47  ) 

Uranyl  phosphite,  (UO2)sH2(HPO8)4-f  12H2O. 
Precipitate.      (Rammelsberg.    Pogg.    132. 
500.) 

Zinc  phosphite,  ZnHPO*. 

Sol.  in  H20.  (Rammelsberg,  Pogt;  132. 
481  ) 

-KJHH^O.  More  easily  sol.  in  cold  than 
warm  H20.  (Rammelsberg:.) 

Zinc  phosphite,  acid,  Zn2H3P308. 

Sol.  in  H20 

-f2H20.  Sol.  in  HoO.  (Rammelsberg, 
Pogg.  132.  498  ^ 

ZnsHgPeOis.    Sol.  in  H20. 

-f3H2O      Sol    in  H2O.     (Rammelsberg) 

Zn2H9P50]4.    Sol.  m  H20. 

4-H20      Sol.    in   H20.      (Rammelsberg) 

Zirconium  phosphite,  Zr(P03)2+H2O. 

Ppt.  Nearly  msol  in  dil.  mineral  acids. 
(Hauser,  Z.  anorg.  1913,  84.  92  ) 

Phosphorous  anhydride,  P2O3. 
See  Phosphorus  rfnoxide. 

Phosphorus,  P. 

(a)  Ordinary  white  phosphorus.  Insol.  in 
H2O,  but  slowly  decomp.  thereby  (G.  K.), 
very  si.  sol.  in  H20.  (Berzelius  and  others  ) 

A  pure  aqueous  solution  containing  0.1  g 
P  m  500  cc.THjjO  can  be  obtained  by  dissolv- 
ing 0.1  g  P  in  CS2  mixed  with  ether  and  hot 
alcohol;  this  solution  is  poured  into  500  cc. 
boiling  H2O  free  from  air,  and  the  boiling 
continued  with  stirring  until  the  alcohol,  ether 
and  CS2  are  boiled  off.  (Bokorny,  Ch.  Ztg. 
1896,  20. 1022.) 

100  g.  H20  sat  with  P  contains  0  0003  g. 
P.  (Stick.  C.  C.  1903, 1.  1291.) 

Sol.  with  decomp.  m  hot  cone.  HN08-fAq 

Decomp   by  boiling  caustic  alkalies -j-Aq 

Easily  sol.  in  SC12,  especially  if  hot.  (Wah- 
ler.) 

Sol.  m  sulphur  phosphides. 

Largely  sol.  in  PC18. 

Easily  sol.  in  PC1$. 

Sol.  in  PBrs  Sol.  in  PSCls,  easily  on  warm- 
ing, separating  on  cooling  (Serullas,  A. 
eh.  1829,  42.  25.) 


Sol.  in  liquid  S02. 
1868,  (2)  10.  226.) 

Sol.  in  liquid  NH8. 
J.  1898,  20.  828.) 


(Sestiru,  Bull.  Soc 
(Franklin,  Am.  Ch. 


Sol  in  S2Cl2  without  foaming.  (Nicolardot, 
C.  R  1908,  147.  1304 ) 

Sol.  in  PS4Ch.  (Gladstone,  A.  1850,  74. 
91.) 

Sol  in  320  pts.  cold  alcohol  of  0.799  sp.  gr., 
and  m  240  pts.  of  the  same  when  warm. 
Pptd  from  alcoholic  solution  by  H20.  (Biich- 
ner.) 

One  grain  P  dissolves  in  1  ounce  abs  alco- 
hol. (Schacht.) 

Sol.  in  20  pts.  absolute  ether  at  20°  and 
240  pts.  ordinary  ether  at  20°.  (Bucholz.) 

Sol.  in  80  pts  absolute  ether  at  15.5°,  and 
240  pts.  ordinary  ether  at  155°.  (Brug- 
natelli,  A.  ch  24.  73.) 


Solubility  of  P4  in  100  g.  ether  at  t°. 


t° 

G  phosphorus 

Sp  gr. 

0 

0  4335 

5 

Q  62 

8 

0.79 

10 

0  85 

15 

0  9 

at  13°  0.7257 

18 

1  005 

. 

20 

1  04 

at  19°  0  7187 

23 

1  121 

.  .  . 

25 

1  39 

0  7283 

28 

1  601 

30 

1  75 

33 

1  8 

35 

1  9984 

- 

(Christomanos,  Z.  anorg.  1905,  46,  136.) 


Solubility  of  P<  in  100  g.  benzene  at  t°. 


t° 

G  phosphorus 

Sp  gr 

0 

1.513 

5 

1  99 

8 

2  31 

. 

10 

2  4 

15 

2  7 

at  13°  0.8959 

18 

3.1 

20 

3  21 

at  19°  0.8912 

23 

3  3995 

at  22°  0.8875 

25 

3  7 

0.8861 

28 

4  35 

, 

30 

4  601 

. 

33       • 

5.0 

35 

5  17 

40 

5  75 

. 

45 

6.105 

50 

6  8 

. 

55 

7  315' 

60 

7.9 

65 

8  4- 

70 

8  898 

75 

9  4 

81 

10,027 

- 

(Christomanos.) 
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Sol.  to  about  1%  in  acetic  acid.  (Vulpius, 
Arch  Pharm  1878,  213.  38.) 

100  g.  96%  acetic  acid  dissolve  0.105%  P. 
(Stich,  Pharm.  Ztg.  1903,  48.  343.) 

Sol  in  0.05  pt.  CS2  (Bottger);  0  125  pt. 
(Trommsdorf.) 

Alcohol  ppts.  P  from  082  solution. 

1  pt.  CS2  dissolves  17-18  pts  P.  (Vogel, 
J.  B.  1868.  149.) 

Solubility  in  CS2  at  t°. 
(g.  per  100  g.  of  solution.) 


t° 

G.P4 

t° 

G  P* 

-10 
-7.5 
~5 
-3.5 
-3.2 

31  40 
35  85 
41.95 
66.14 
71  72 

-2  5 
0  0 
+5,0 
+10  0 

75  00 
81  27 
86.30 
89.80 

(Cohen  and  Inouye,  Z.  phys.  Ch.  1910,  72. 
418.) 

Very  sol.  in  methylene  iodide.  (Retgers, 
Z.  anorg.  3. 343.) 

Strong   vinegar    dissolves    P.      (Beudet) 

Sol.  in  considerable  amount  in  stearic  acid. 
(Vulpius,  Arch.  Pharm.  (3)  13.  38.) 

Sol  in  ethyl  chloride,  benzoyl  chloride, 
stannic  chloride,  and  in  liquid  cyanogen. 

SI.  sol.  in  ethyl  nitrite,  and  wood-spirit. 

SL  sol.  in  acetone,  with  gradual  decomposi- 
tion. 

Insol.  in  nicotine,  and  comine. 

SI.  sol.  in  cold,  more  sol.  in  hot  benzene. 
(Mansfield.) 

Sol.  in  14  pts.  hot,  and  less  in  cold  petro- 
leum from  Amiano.  (Saussure.) 

SI.  sol.  in  il liquid  paraffine  "  (Crismer,  B. 
17.  649) 

SI.  sol.  M  warm  essential  oils,  as  oil  of  tur- 
pentine, and  in  the  fatty  oils. 

Sol.  in  hot  oil  of  copaiba,  separating  out  on 
cooling. 

Sol.  in  hot  oil  of  caraway,  and  mandarin 
oil  (Luca.) 

SL  sol.  in  cold,  more  sol,  in  hot  caoutchin, 
depositing  on  cooling. 

Readily  sol.  in  warm,  less  in  cold  styrene. 

Sol.  in  at) f. line,  and  quinohne    (Hofmann.) 

SL  sol.  in  cold  creosote. 

Somewhat  39!.  in  fusel  oil. 

Easily  sol.  in  valerianic  acid,m  and  amyl 
valerate. 

Sol.  in  hexyl  alcohol,  ethylene  chloride, 
allyl  sulphocyanide,  mercury  methyl,  chloro- 
form, bromoform,  warm  chloral,  acetic  ether, 
aldehyde,  hot  cacodyl  sulphide,  and  in  cacodyl 
oxide. 

100  g.  oil  of  almonds,  sat.  with  P  contain 
1,25  g,  (Stich,  C.  C.  1903,  I.  1291.) 

100  g.  oleic  acid  sat.  with  P  contain  1.06  g. 
(Stich.) 

100  g.  paraffine  sat.  with  P  contain  1.  g. 
(Stich.) 


(b)  Amorphous  phosphorus     Insol.  in  H20. 

Insol.  in  NEUOH+Aq.    (Fltickiger ) 

Sol.  in  boiling  KOH+Aq 

The  statement  of  Burgess  and  Chapman, 
(Chem.  Soc.  79.  1235)  that  red  P  is  sol.  in 
aqueous  alcoholic  alkali  is  incorrect.  Both 
ordinary  crystalline  and  amorphous  red  P  are 
insol.  m  aqueous  alcoholic  alkali.  (Michaehs, 
A.  1902,  325.  367  ) 

Insol.  in  liquid  NH3.  (Hugot,  A.  ch.  1900 
(7)  21,  31);  (Franklin,  Am  Ch.  J.  1898,  20. 
828.) 

Bright  red  variety  is  sol.  in  liquid  NH3  at 
ord.  temp,  leaving  a  black  residue.  (Stoch, 
Bo'ttcher  and  Lenger,  B.  1909,  42.  2854.) 

Red.    Amorphous, 

Sol.  in  S2C12  with  foaming.  (Nicolardot, 
C.  R.  1908,  147.  1304.) 

Solubility  of  ^  amorphous  bright  red  Pi 
in  PBrs  is  diminished  by  long  heating  as 
follows: 

172°  185° 

Initial  concentration  0.555        0476 

Final  concentration  0 . 374        0 . 397 

Length  of  expt.  in  hours  34  24 

198°  218° 

0  592  0  476 

0  416  0  592 

18  17 

(Buck,  Dissert.  1904.) 

Ordinary  amorphous  ?4  is  sol.  in  PBr3. 
A  sample  prepared  by  heating  bright  red 
amorphous  P    with  942%  P  dissolved  by 
heating  in  PBr3  as  follows: 

%P         0  106        0.121        0.178 
hours  10  20  42 

A  finely  pulverized  commercial  product 
containing  98.0%  P: 

%  P  0  92  0  116 

hours  10  20 

An  ordinary  commercial  product  with 
98%  P: 

%  P  0  056  0  108 

hours  10  42 

(Buck.) 

100  g.  PBr3  dissolve  0.2601  g.  bright  red 
phosphorus  at  172°;  0  3634  g.  at  184°. 
(Schenk,  B.  1902,  35.  353.) 

Insol.  in  KOH+Aq 

Cone.  H2S04  does  not  act  upon  it  in  the 
cold,  but  dissolves  easily  when  hot. 

Insol.  in  diL,  easily  sol.  in  cone.  HNOS+ 
Aq  with  decomposition 

Much  more  sol.  in  HN08+Aq  than  ordi- 
nary P.  (Personne,  C.  R,  45.  115.) 

Insol.  in  methylene  iodide.    (Retgers.) 

Appreciably    sol,     in    isobutyl     alcohol. 

vedberg.) 

Insol.  in  CS2,  alcohol,  ether,  naphtha, 
ligroine,  PC1$,  etc. 

SI    sol.  in  boiling  oil  of  turpentine  and 
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other  high-boiling  liquids,  with  conversion 
into  ordinary  phosphorus. 

Insol.  in  oil  of  turpentine  even  at  270°. 
(Colson,  A.  ch.  1908,  (8)  14.  554.) 

(c)  Crystalline  Insol.  in,  and  not  attacked 
by  dil.  HNOa+Aq. 

Sol.  m  CS2 

Phosphorus  fttbromide,  PBr3. 

Decomposed  by  H20,  slowly  at  8°,  but  very 
rapidly  at  25°.  (L6wig,  Pogg.  14.  485  ) 

Sol.  in  liquid  H2S.  (Antony  and  Magri, 
Gazz.  ch.  it.  1905,  35.  (1)  206.) 

Sol.  in  AlBrs.  (Isbekow,  Z.  anorg.  1913, 
84.  27.) 

Sol.  in  ether,  acetone,  CHC18,  CeH6  and 
CS2.  (Christomanos,  Z,  anorg.  1904,  41.  287.) 


Phosphorus  petttabromide,  PBr6. 

Fumes  on  air,  and  is  violently  decomp.  by 
H20. 

Phosphorus  Znbromide  ruthenium  bromide, 
R 


Decomp.  by  boiling  H20. 
Slowly  sol.  hi  hot  alcohol  with  decomp. 
Insol.  in  benzene,  CC14,  ligroin.  and   cold 
alcohol.    (Strecker,  B.  1909,  42.  1775.) 

Phosphorus  thiophosphoryl  bromide,  PBr8, 

PSBr8. 
Decomp.  by  H20  into  PSBrs.    (MichaeHs.) 

Phosphorus    ^nbromide    ammonia,    3PBr3, 

5NHS. 

Slowly  but  completely  sol.  with  decomp.  in 
H2O.    (Storer's  Diet.) 

Phosphorus  pentabromide   ammonia,  PBr5, 

9NH3. 
(Besson,  C.  R.  111.  972.) 

Phosphorus  monobromotefrachloride,  PBrCl4. 
Decomp.  by  H20.    (Prinvault,  C.  R.  74. 
868.) 

Phosphorus  <$bromo£r&chloride,  PCl8Br2. 
Very  unstable.    (Michaelis,  B.  5.  9.) 

Phosphorus  tetfrabromotfnchloride,  PClaBr4. 
Decomp.  with  H2O.    (Geuther.) 

Phosphorus   Aeptabromocfochloride,  PCl2Br7. 
Very  unstable.    (Prinvault,  C.  R.  74.  868.) 


Phosphorus  octobromotfnchloride, 
Very  easily  decomp.    (Michaelis,  B.  5.  9.) 

Phosphorus  bromofluoride,  PFjBr2. 

Decomp.  violently  with  H2O.     (Moissan, 
Bull.  Soc.  (2)  43.  2.) 


Phosphorus  bromonitride. 
See  Nitrogen  bromophosphide. 

Phosphorus  ^chloride,  P2C14. 

Decomp  by  H20.  (Besson,  C.  R.  1910, 
150.  103 ) 

Phosphorus  tfnchloride,  PC13 

Gradually  decomp.  by  H20. 

0.11  g.  is  sol.  in  100  com.  liquid  H2S.  (An- 
tony, Gazz  ch.  it.  1905,  35  (1)  206.) 

Acted  upon  by  liquid  NH3.  (Franklin, 
Am  Ch.  J  1898,  20.  828.) 

Miscible  with  CS2,  C6H6,  CHC18,  and 
ether. 

Decomp.  with  alcohol. 

Phosphorus  pentachloride,  PCls. 

Very  deliquescent,  and  sol.  in  H2O  with 
violent  decomp.  and  evolution  of  heat.  Sol. 
m  liquid  HC1  Acted  upon  by  liquid  NHS. 
Somewhat  sol  without  decomp.  in  CS2. 
(Schiff,  A.  102.  118.  (Franklin.  Am.  Ch.  J. 
1898,  20.  828.) 

Sol.  without  decomp.  in  benzoyl  chloride. 
(Gerhardt ) 

Sol.  in  oil  of  turpentine  with  evolution  of 
heat. 

Afonophosphorus   platinous    chloride,    PCls, 

PtCl2. 

Deliquescent.  Sol.  in  H20  with  formation 
of  chloroplatinophosphonc  acid.  Similarly 
decomp.  by  alcohol.  Abundantly  sol  in  hot 
benzene,  toluene,  chloroform,  or  carbon  tetra- 
chlonde,  and  crystallizes  on  cooling.  (Schut- 
zenberger,  Bull.  Soc.  (2)  17.  482.) 

Dzphosphorus  platinous  chloride,  2PCla, 
PtCla. 

Decomp.  by  H20  with  formation  of  chloro- 
platino^phosphoric  acid.  Similarly  decomp. 
by  alcohol.  Sol  without  decomp.  in  PC1», 
CC14,  CHC13,  C6H6,  orC7H8.  (Schiitzen- 
berger.) 

Sol.  m  propyl  alcohol  with  formation  of 
the  propyl  ether  of  platinochlorophosphor- 
ous  acid  and  HC1.  (Pomey,  C.  R.  104.  364.) 

Phosphorus  cftplatinous  chloride,  PC13, 

2PtCl2. 

Sol.  in  alcohol,  with  formation  of  ether 
(PtCl2)2P(OC2H5)3.  (Cochin,  C.  R.  86. 
1402.) 

Phosphorus  platinic  chloride,  PCla,  PtCl4. 
(Schtitzenberger.) 

v 
Phosphorus  pentacbloride  platinic   chloride, 

PCU,  PtCl4,  or  (PCl4)2rtCl6. 
Decomp.  at  once  by  H20.    (Baudrimont, 
A.  ch.  (4)2.47.) 
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Phosphorus     pentacbloride    selenium    teira- 

chloride,  2PC13,  SeCli. 
Sol    in  HoO  with  decomp      (Baudnmont, 
A  ch  (4)2.~5) 

Phosphorus  fnchloride  ruthenium  chloride, 

Ku2P5Cli9 

Slowly  decomp.  by  boiling  HoO. 
Sol.  m  benzene  and  CHCls 
SI  sol  mCCl4.    Insol  mhgrom     (Strecker, 

B.  1909,  42.  1774 ) 

Phosphorus    tellurium    chloride,    PCU, 
2TeCl4. 

Very  deliquescent 

Sol  in  H2O.  (Metzner,  A  ch.  1898,  (7) 
15.  203 ) 

Phosphorus  pentachloride    stannic  chloride, 

PC15,  SnCl4. 

Very  deliquescent.  Sol.  in  much  H20  with 
evolution  of  heat,  forming  SnCl4,  HC1,  and 
HsP04,  and  soon  separates  out  stannic  phos- 
phate (Casselmann,  A  83.  257.) 

Phosphorus    ^nchloride    titanium    chloride, 

PCla,  TiCl4. 
(Bertrand,  Bull.  Soc.  (2)  33.  565.) 

Phosphorus  pentacbloride  titanium  chloride, 
PCI.,  TiCl4. 

Deliquescent.  Decomp.  by  H20  and  alco- 
hol. Sol  in  ether.  SI  sol.  in  PC13.  (Tiitts- 
chew,  A  141.  111.) 

Completely  sol  in  dil.  acids     (Weber.) 

Phosphorus    uranium    pen/achloride,    PCU, 

UC18. 
Decomp.  with  H2O. 

Phosphorus  pentacbloride  zirconium  chloride, 

PC16,  ZrCl4. 

Decomp.  by  H20  with  pptn.  of  Zr  phos- 
phate. (Paykull ) 

Phosphorus    /nchloride    ammonia,    PCla, 

5NHS. 

InsoL  as  such  in  H20,  but  slowly  decomp. 
by  boiling  H20.  More  easily  sol.  with  de- 
comp, in  acids.  Sol  with  decomp.  by  boiling 
with  KOH  or  NaOH-f-Aq.  (Berzelius.) 

Phosphorus   pentacftLori.de    ammonia,  PCls, 

5NH8 

Properties  as  PCls,  5NH5.    (Berzelius.) 
PCU.  8NH8.   SI.  decomp,  on  air.    (Besson, 

C.  R.  111.  972.) 

Phosphorus  pentacbloride  tungsten  fnoxide. 

2PCU,  W0a(?). 
(Persoz  and  Bloch,  C.  R.  28. 389.) 

Phosphorus   chlorobromide. 
See  Phosphorus  bromochloride. 


Phosphorus  chlorofluoride,  PC12F3. 

Absorbed  by  H20  with  decomp.  Absorbed 
by  alcohol  or  ether.  (Poulenc,  A  ch.  (6)  24. 
555.) 


Phosphorus  chloroiodide, 

Decomp.  by  moist  air  or  K^O.    Sol. 
(Most,  B.  13.  2029.) 

Phosphorus  chloronitride. 
See  Nitrogen  chlorophosphide. 

Phosphorus  influoride,  PF3. 

Decomp.  slowly  by  H20.  (Moissan,  Bull. 
Soe.  (2)  43.  2.) 

Rapidly  absorbed  by  KOH  or  NaOH+Aq, 
slowly  by  Ba02H2,  and  K2CO8+Aq.  Ab- 
sorbed by  absolute  alcohol  with  decomp. 
(Moissan,  C.  R.  99.  655.) 

Phosphorus  pentafluoride,  PF6. 
Fumes  on  air.    (Thorpe,  A.  182.  20  ) 

Phosphorus    pentafluotide  ammonia,  2PF5, 

5NH3. 
(Moissan,  C.  R.  101.  1490  ) 

Phosphorus  pentafLuoride  nitrogen  peroxide. 
Decomp.  by  H2O.    (Tassel,  C.  R.  110.  1264. 

Phosphorus  fluobromide.  ^ 

See  Phosphorus  bromofluoride. 

Phosphorus  fluochloride. 
See  Phosphorus  chlorofluoride. 

Phosphorus  swModide,  P4I. 

Sol.  m  dil  HN03  and  in  alkalies  +Aq. 
(Boulouch,  C.  R.  1905,  141.  257.) 

Phosphorus  c&iodide,  PSI4. 

Decomp.  by  H2O.  Sol.  in  CS2.  (Coren- 
winder,  A.  ch.  (3)  30.  242.) 

0.09  g.  is  sol.  in  100  com.  liquid  H2S.  (An- 
tony, C  C.  1906,  1.  1692.) 

Phosphorus  Zn'iodide,  PIS. 

Very  deliquescent.  Decomp.  in  moist  air 
and  by  H2O.  (Corenwinder,  A.  ch.  (3)  30. 
242) 

Very  sol.  in  CS2 

Phosphorus  pentcdodide,  Pig  (?). 
(Hampton,  C.  N.  42.  180.) 

Phosphorus  iodosulphide. 
See  Phosphorus  sulphoiodide. 

Phosphorus  nitride,  P8Ns. 

Very  slightly  decomp.  by  long  boiling 
with  S2O. 

Completely  insol.  in  any  solvent.  (Stock, 
B  1903,36.317.) 
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Phosphorus  sw&oxide,  P4O. 

Unchanged  in  dry  gradually  oxidized  in 
moist  air.  Insol  in  H2O,  alcohol,  ether,  and 
oils;  not  acted  on  by  HCl-f  Aq;  oxidized  by 
HN03  or  H2SO4  (Marchand,  J.  pr.  13.  442  ) 

SI.  sol.  in  H2O.    (le  Verrier,  A  27. 167.) 

Forms  hydrate  P4O,  2H2O,  which  gives  up 
its  H20  when  dried. 

Two  modifications:  (a)  decomp.  slowly  by 
H2O  or  alkalies^  (6)  not  decomp  by  H20  or 
alkalies.  (Reimtzer  and  Goldschmidt,  B.  13. 
847.) 

Is  oxyphosphuretted  hydrogen  (?), 
P4H(OH).  (Franke,  J.  pr.  (2)  35.  341.) 


-  H3P60. 


Insol.  in  all  solvents.  Decomp.  by  H2O. 
Not  attacked  by  non-oxidizing  acids.  De- 
comp. by  dil.  alkalies.  (Gautier.  C.  R.  76. 
173) 

-  P4HO. 

Insol.  in  -nearly  all  substances.  Not  at- 
tacked by  dilute  acids;  oxidized  by  ordinary 
HNOS,  and  cone.  H2S04  at  200°.  Attacked 
by  very  dil  alkaline  solutions.  Perhaps 
identical  with  phosphorus  suboxide  P4O. 
(Gautier,  C.  R.  76.  49.) 

Phosphorus  oxide,  P20. 

Decomp  by  heating  with  H20  at  100°. 
(Besson,  C.  R.  1897,  124.  764.) 

Phosphorus  Znoxide,    P40e(formerly  P208), 
Deliquescent,  but  very  slowly  dissolved  by 

cold  H20  to  form  HsPOs.    Violently  decomp. 

by  hot  H2O  or  alcohol. 
Sol.  without  decomp.  in  ether,  carbon  disul- 

phide,  benzene,  or  chloroform.    (Thorpe  and 

Tutton,  Chem.  Soc.  57.  545.) 


Phosphorus  fefroxide, 

Very  deliquescent.  Sol.  with  evolution  of 
heat  in  H20.  (Thorpe  and  Fulton,  Chem. 
Soc.  49.  833.) 

Phosphorus  peroxide,  P20«. 

Very  deliquescent  Sol.  in  H20  with  great 
evolution  of  heat,  forming  H3PO4. 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
O.  1014);  (Naumann,  B.  1904,  37.  4329.) 

Phosphorus    sulphur   oxide,    P20e,    3SO8  = 

CPO)2(S04)8(phosphoryl  sulphate)  (?). 
Decomp.  byH20.   Sol.  in  cold,  more  sol.  in 
warm  SOS.    (Weber,  B.  20.  86.) 

Phosphorus  oxy-compounds. 
See  under  Phosphoryl  compounds. 


Phosphorus  oxysulphide. 
See  Phosphorus  sulphoxide. 

Phosphorus  sewwselenide,  P4Se. 

Decomp.  with  H20.  Insol.  in  cold,  de- 
comp. by  boiling  KOH+Aq.  Insol.  in,  but 
apparently  decomp.  by  alcohol  and  ether. 
Easily  sol.  in  CS2.  (Hahn,  J.  pr  93,  430.) 

Phosphorus  wwwoselenide,  P2Se. 

Stable  in  dry,  decomp.  in  moist  air  and  by 
H2O.  Insol.  in  alcohol  and  ether.  Decomp. 
by  boiling  KOH+Aq.  CS2  dissolves  out  P. 
(Hahn,  J.  pr.  93.  430,5 

SI.  sol.  in  CS8.  (Gore,  Phil.  Mag  (4)  30. 
414.) 

Phosphorous  ses^mselenide,  P4Sea. 

Sol.  in  CCU;  si.  sol.  in  CS2.  (Meyer,  £. 
anorg.  1902,  30.  258.) 

Phosphorus  Zriselenide,  P2Se3 

Decomp.  by  boiling  H20  and  slowly  in 
moist  air.  Easily  sol.  in  cold  KOH-j-Aq, 
less  easily  in  M2C03-|-Aq.  Insol  in  alcohol, 
ether,  and  CS2.  (Hahn,  J  pr.  93.  430.) 

Phosphorus  pentaselenide,  P2Ses 

Slowly  decomp.  in  moist  air  or  by  H20, 
easily  by  JKOH-f-Aq  or  alcohol.  Insol.  in 
CS2.  Sol.  in  CC14.  (Hahn,  J.  pr.  93.  430.) 

Phosphorus  selenides  with  M2Se. 
See  M  phosphoselenide,  under  M. 

Phosphorus  smisulphide,  P4S(?). 

1.  Liquid.    Not  decomp.  by,  and  insol.  in 
boiled  H2O.    Insol.  in  alcohol  and  ether.    SL 
sol.  in  fats  and  volatile  oils;  decomp.  by 
alkalies.      Dissolves    P    on    warming,    with 
separation  on  cooling.    Sol.  in  CS2. 

2.  Red    modification.    Not     attacked    at 
first  by  HN03+Aq  (sp.  gr.  1.22),  but  after 
a  time  is  attacked  with  the  greatest  violence. 
Weak  acids  attack  only  when  hot.    (Berze- 
lius.A.4:6.129.) 

Existence  is  doubtful.  (Schulze,  B.  13. 
1862;  Isambert,  C.  R  96,  1628.) 

Phosphorus  moTiosulphide,  P2S(?) 

1.  Ordinary.      Same  properties   as  phos- 
phorus semsulphide,  1. 

2.  Red  modification.     Unchanged  by  air, 
H2O,  or  alcohol.    Decomp.  by  cone.  KOH-4- 
Aq,  not  by  dilute.    SI.  sol  in  NH4OH+Aq. 
(Berzelius,  A.  46. 129.) 

Existence  is  doubtful.  (Schulze;  Isam- 
bert.) 

Does  not  exist.    (Helff,  Z.  phys.  Ch.  12. 
.206.) 
i 
Phosphorus  sesquisidphide,  P4S5. 

Not  attacked  by  cold,  slowly  by  hot  H2O. 
[Cold  KOH+Aq  dissolves.  ,^fitb  decomp. 
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Oxidized  by  HXO3  and  aqua  regia.     Sol  in 
alcohol  and  ether  with  decomp.    Sol.  in  CS2 
(100  pts.  CS2  dissolve  60  pts.  P4S3),  PC13,  and 
PSC13,  and  in  K2S  or  NaaS-f-Aq.    (Lemoine, 
Bull.  £oc.  (2)  1.  407.) 
Very  sol.  in  CS2.    (Rebs,  A.  246.  367.) 
Decomp.   by  dil.   and   cone.   KOH-f-Aq. 
1  pt.  P4S3  is  sol.  in  9  pts.  CS2  at—  20°;  in 
3.7  pts.  CS2  at  0°;  in  1  pt  CSS  at  17°,  in  40 
pts.  benzene  at  17°;  in  9  pts.  benzene  at  80°; 
in  32  pts.  toluene  at  17°;  in  6.5  pts.  toluene  at 
111°.    (Stock,  B  1910,43.156.) 

Phosphorus  tfnsulphide,  P2Ss. 

Decomp.  by  water.   (Kekule*,  A.  90.  310  ) 
Sol  in  M2C03-}-Aq  with  separation  of  S. 

Easily  sol.  in  KOH.  NaOH,  NH4OH-{-Aq. 

(Berzelms,  A.  46.  129  ) 
Sol.  in  alcohol  and  ether.     (Lemoine.) 
Correct  formula  is  P4S6.    (Isambert,  C.  R. 

102.  1386.) 
Extremely  si.  sol.  in  CS2.    (Rebs,  A.  246. 

368.) 
Existence  doubtful.    (Helff,  Z.  phys.  Ch. 

12.  210.) 


Phosphorus  sulphide, 

SI.  sol.  in  CS2.    (Mai,  A.  265.  192.) 

Slowly  decomp.  by  cold,  rapidly  by  hot 
H20. 

Sol  in  cold  alkalies. 

1  pt.  is  sol.  in  3500  pts.  CS2  at  17°;  in  20,000 
pts.  at  0°.  (Stock,  B.  1910,  43.  416.) 

Phosphorus  di  sulphide,  P3Se  (formerly  P2S4). 
Almost  insol.  in  CS2.    (Helff.) 

Phosphorus  peratasulphide,  P2S8. 

Very  deliquescent.  Decomp.  by  H20. 
Very  sol  in  KOH,  NaOH,  NH4OH+Aq 
Sol.  in  MsCOs-f  Aq  with  separation  of  S  at 
low  temp.  Decomposes  alcohol,  acetic  acid, 
etc.  (Kekule",  A.  106.  331.) 

Sol,  in  CS2.    (Isambert,  C.  R.  102.  1386.) 

Not  very  sol.  in  CS2.    (Rebs,  A.  246.  367.) 

Mpt.,  290°;  bpt  ,  513-515°  at  760  mm. 

Decomp.  by  H20. 

Easily  sol.  in  warm  NaOH-f-Aq. 

1  pt  is  sol.  in  450  pts.  CS2  at  room  temp.; 
in  550  pts.  at  0°;  in  1200  pts.  at~20°.  (Stock, 
B.  1910,  43.  1225.) 

Ordinary  form. 

Sol.  in  195  pts.  boiling  CS2. 

New  form. 

Sol.  in  32  pts,  CS2.  (Stock,  B.  1905,  38. 
2722.) 

Phosphorus  yxzrsulphide,  P2Si2  (?). 

Decomp.  by  H2O,  alkalies,  etc.  Consists 
of  S,  and  mechanically  united  P,  (Ramme, 
B.  12.  941.) 

Phosphorus  sulphides  with  M2S. 
See  M  Phosphosulphide,  under  M. 


Phosphorus  zinc  sulphide,  ZnP8S2. 

Sol.  in  HCl+Aq  with  separation  of  P3S  (?). 
(Berzelius,  A.  46.  150.) 

Phosphorus  Hsulphide  ammonia,  P2S3,  2NHS. 
Decomp.  by  H2O.    (Bineau  ) 

Phosphorus  pmtasuLpbide  ammonia, 

P2S5,  6NH3. 

Sol  in  liquid  NH8.  (Stock,  B.  1903,  36. 
314.) 

P2S5,  7NH3.    (Stock.) 

Phosphorus  sulphobromide. 
See  Thiophosphoryl  bromide. 

Phosphorus  sulphochloride. 
See  Thiophosphoryl  chloride. 

Phosphorus  sulphoiodide,  P2S3I. 

SI.  attacked  by  cold,  rapidly  by  hot  H20; 
violently  decomp.  by  fuming  HN03.  Easily 
sol  in  CSS.  SI.  sol.  in  C6H6  or  CHC18;  and 
still  less  in  ether  or  absolute  alcohol.  (Ouv- 
rard,  C.  R  115.  1301.) 

P2S2I2.  Easily  sol.  in  CS2.  More  easily 
than  P4Ssl2  and  less  than  PI8.  (Ouvrard,  A. 
ch.  1894,  (7)  2.  224.) 

P2Sl4.    Easily  decomp.    (Ouvrard.)' 

PSiIz.  Insol.  in  H2O;  sol.  in  warm  ether. 
SI.  sol.  in  benzene,  CHCls  and  glacial  acetic 
acid:  sol.  in  toluene  and  xylene.  (Wolter,  Ch. 
Ztg.  1907,  31.  640.) 

Easily  sol.  in  CSa.  SI.  sol.  in  benzene,  ether, 
absolute  alcohol  and  CHC13.  (Ouvrard,  C.  R. 
1892,  115.  1301.) 


Phosphorus  sulphoxide, 

Deliquescent.  Easily  sol  in  H20  with  de- 
coimo  Sol,  in  2  pts.  CS2  without  decomp. 
Sol.  in  benzene  with  decomp.  (Thorpe  and 
Tutton,  Chem  Soc.  59.  1019.) 

P302S8.  Slowly  decomp.  by  H20.  Vio- 
lently attacked  by  fuming  HNOS.  (Besson. 
C.  R.  1897,  124.  152.) 

P4S804.  Deliquescent;  sol.  in  H20  with 
decomp.;  insol.  in  most  solvents.  (Stock,  B. 
1Q13,  46.  1382.) 

Phosphoryl  inamide,  PO(NH2)8. 

Insol.  in  boiling  H20,  KOH-}-Aq,  or  dil. 
acids.  Decomp.  by  long  boiling  with  HC1  or 
HN03+Aq.  More  easily  decomp.  with 
aqua  regia.  Easily  sol.  in  warm  H2SO4  or 
nitrosulphunc  acid.  (Schiff,  A.  101.  300.) 

Does  not  exist.  (Gladstone;  Mente,  A. 
248.  238.) 

Phosphoryl  bromide,  POBr8. 

Not  miscible  with  HsO,  but  gradually  de- 
comp. in  contact  with  it.  Sol.  in  HaSO^, 
ether,  oil  of  turpentine  (Gladstone,  Phil. 
Mag.  (3)  35.  345);  in  CHC18,  CS2  (Baudri- 
mont,  Bull.  Soc.  1861.  118). 
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Easily  sol  in  AsBr3.  (Walden,  Z.  anorg. 
1902,  29.  374J 

Sol  in  CC14,  and  in  C6HC.  (Oddo,  Chem. 
Soc.  1900,  78.  (2)  75.) 

Phosphoryl  bromide  sulphide. 
See  Thiophosphoryl  bromide. 

Phosphoryl  bromochloride,  POCl2Br. 

Decomp.  by  H20.  (Menschutkin,  A.  139. 
343.) 

Phosphoryl  dibromochloride,   POClBr2. 

Decomp.  by  H20.  (Geuther,  Jena  Zeit. 
10.  130.) 

Phosphoryl  chloride,  POOL 

Very  hygroscopic.  Sol  in  H20  with  de- 
comp.  Insol.  in  most  solvents.  Sol  in  PC1$. 
(Besson,  C.  R.  1897,  126.  772.) 

POCls,  Decomp.  by  H20.  Not  acted  on 
by  liquid  C02,  P,  PH3,  CS2,  I,  Br,  Cl,  etc. 
Sol.  in  CC14,  C6H6,  CS2,  CHC13  and  ether. 
(Oddo,  Gazz  ch.  it  1899,  29.  (2)  318;  Chem. 
Soc.  1900,  78  (2)  74.) 

Phosphoryl  boron  chloride,  POC13,  BC13. 
See  Boron  phosphoryl  chloride. 

Phosphoryl  stannous  chloride,  POC13,  SnCl2. 
Deliquescent.    Decomp.  by  H20     (Cassel- 
mann,  A  91.  242.) 

Phosphoryl  stannic  chloride,  POCls,  SnCl4. 

Deliquescent.  Decomp.  by  H20.  (Cassel- 
mann.) 

Phosphoryl  titanium  chloride,  POC18,  TiCl4. 
Deliquescent,     and     decomp.     by     H20. 
(Weber,  Pogg.  132.  453.) 

Pyrophosphoryl  chloride,  P203Cl4. 

Decomp  violently  with  H20.  (Geuther 
and  Michaelis,  B.  4.  766.) 

Very  sol.  in  H2O  with  decomp.;  very  un- 
stable. (Besson,  C.  R.  1897, 124.  1100.) 

Metaphosphoryl  chloride,  P02CL 
Decomp.  by  H20.    (Gustavson.) 
Does  not  exist.    (Michaelis.) 

Phosphoryl  fluoride,  POF8. 

Absorbed  and  decomp.  at  once  by  H20  or 
alcohol.  (Moissan,  C.  R.  102.  1245.) 

Phosphoryl  imidoamide,  PN2H80  — 

PO(NH)NH2. 

Insol.  in  H20;  gradually  decomp.  by  boiling 
with  H20,  more  rapidly  in  presence  of  KOH. 
Insol.  in  boiling  cone.  HCl+Aq.  Insol.  in 
cold,  decomp.  by  hot  E2S04.  Moderately 
dil.  H2S04+Aq  dissolves  without  evolution 


of  gas.    Insol.  in  boiling  nitric  or  mtrosul- 
phuric  acid.    (Gerhardt,  A.  ch.  (3)  20.  255.) 
Insol  in  alcohol,  oil  of  turpentine,  etc. 

Phosphoryl  iodide,  P3I608  (?). 

Sol.  in  H20,  alcohol,  and  ether     (Burton, 
Am.  Ch.  J,  3.  280 ) 

POJ2.    (Burton.) 

Phosphoryl  nitride,  PON. 

Insol.  in  H2O,  acids,  or  alkalies.     (Glad- 
stone, Chem  Soc.  2.  121.) 

Phosphoryl  chlorosulphide,  P202SCl4. 

Slowly   decomp.   in.   contact   with   H20. 
(Besson,  C.  R.  1897, 124.  153.) 

Phosphoryl  thio-compounds. 
See  Thiophosphoryl  compounds. 

Phosphoselenic  acid. 

See  Selenophosphoric  acid. 

Phosphoselenide,  M. 

See  under  M. 

Phosphosilicic  acid. 

See  Silicophosphoric  acid. 

Phosphosilicosovanadicotungstic  acid. 

Ammonium    phosphosilicosovanadicotung- 

state. 

Exact  formula  not  known.    (E.  F.  Smith. 
J.  Am.  Chem.  Soc.  1903,  26.  1225.) 

Phosphosilicovanadic  acid,  3Si02,  2V208> 

2P2Ofi+6H20. 
Sol.  in  H20.    (Berzelius.) 

Phosphostannosovanadicotungstic  acid. 

Ammonium     phosphostannosovanadicotung- 

state. 

Exact  formula  not  known.    (E.  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  25. 1226.) 

Phosphosulphide,  M. 

See  under  M. 

Phosphosulphuric  anhydride,  P205,  3S08. 
Very  easily  decomp.    (Weber,  B.  19.  3190.) 

Phosphotelluric  acid. 

Ammonium  phosphotellurate,  2(NH4)2O, 
P206,  Te08+4H20. 

Easily  sol.  in  H20.    (Weinland,  Z.  anorg. 
1901,  28.  61.) 

4(kH4)A  3P206,  2TeO8fllH2O.    Sol.  in 
H2O  without  decomp.    (Weinland.) 
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Potassium  phosphotellurate,   1  5K20,   P2O5 
TeO3. 
+17  5  H20     Very  sol.  in  H2O. 
-1-4  5  H2O     Ppt     (Wemland  ) 

Rubidium  phosphotellurate,  1.5Rb20,  P205 
TeO3+4.5H2O. 
Ppt     (Weinland.) 

Sodium  phosphotellurate,  2Na20,  P»Q&, 
2Te03H-9H20. 
Difficultly  sol.  m  cold  H20.    (Weinland  ) 

Phosphothorosovanadicotunstic  acid. 

Ammonium  phosphothorosovanadicotung- 
state. 
Exact  fonnula  not  known.    (E.  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  25.  1226.) 

Solubility  in  H20  at  t° 

t° 

100  com.  H2O  dis- 
solve g   of  the 
cryst  acid 

Sp  gr  of  the 
solution 

0 
22 
43 
92 

16  206 
49  718 
53  64 
86  75 

1  1890 
1  6913 
1.8264 
2  5813 

(Soboleff,  Z  anorg.  1896,  12.  31.) 
Solubility  in  ether  at  t°. 

t° 

100  com  ether  dissolves  g  of 
the  cryst   acid. 

0 
7  8 
IS  2 
24  2 

81  196 
85  327 
96.017 
101  348 

Phosphotitanosovanadicotunstic  acid. 

Ammonium  phosphotitanosovanadicotung- 

state. 

Fonnula  not  known.  (E  F  Smith,  J  Am. 
Chem.  Soc.  1903,  25.  1226.) 

Phosphotungstic  acid,  P205,  12W08+ 
42H20. 

Not  efflorescent.  Sol.  in  H2O,  alcohol,  and 
ether.  (Pochard,  C.  R.  110.  754.) 

P2O6,  16W03-h69H20.  Very  efflorescent. 
Sol.  in  H20,  alcohol,  and  ether.  (Pochard, 
C.  R,  109.  301.) 

+xHzO  =  HfiPWsOw  +zH20  (a-phospholu- 
teotungstic  acid).  Known  only  in  aqueous 
solution.  (Kehrmann,  B.  20.  1808.) 

+48H2O=H3PW8028+16H20  (a-anhydro- 
phospholuteotungsticacid).  Sol  in  its  crystal 
H20  by  warmth  of  the  hand;  sol.  in  less  than 
Vspt.  H2O.  (Kehrmann) 

Correct  composition  is  represented  by 
H3PW903i-h9H20.  (Kehrmann,  Z.  anorg  1. 
422.) 

P206,  20W03-|-8H20.  Very  efflorescent. 
(Gibbs,  B.  10.  1386  ) 

+19H2O=E11PW1oO88-t-8H20.  Sol.  in 
HA  (Scheibler,  B  6.  801.) 

+50,  and  62H20.  Very  efflorescent 
(Pochard,  C.  R.  109.  301.) 

3H20,  P206,  21W03+30H20.  Efflores- 
cent. Sol.  in  H20  in  nearly  every  proportion. 

P20B,    22WOsH-28H20=H6PWii043+ 
18H20.   Efflorescent.    (Scheibler,  B.  5.  801.) 

Composition  is  6H20,  22WOa,  P206+ 
45H20.  (Gibbs.) 

HSP04, 12WOS-H8H20,  or  P20fi,  24W08+ 
39H20.  Sol.  in  H20,  alcohol  and  ether. 
(Soboleff,  Z.  anorg.  1896,  12.  18.) 

P20fi,  24W08-f40H20=6H20,    P206, 
24W08-f  34H20.    Very  efflorescent.    Sol  in 
H20.    (Gibbs.) 

+45H20. 


(Soboleff.) 

+53H20=6H20,    P2O5,    24W08+47H2O. 
Sol  mH2O     (Gibbs) 

Sol  in  ether  If  an  equal  vol.  of  ether  is 
placed  above  a  layer  of  cone,  aqueous  solution 
of  acid,  oily  drops  form  between  the  two 
layers,  which  sink  to  bottom,  forming  a  third 
layer.  The  sp.  gr.  of  the  latter  is  1.525.  The 
crystallized  acid  dissolved  in  smallest  amt. 
ether  forms  an  oil  of  sp.  gr.  =2  083  Ethereal 
solution  is  miscible  with  alcohol,  and  also 
with  a  large  quantity  of  H20.  (Drechsel,  B 
20.  1452 ) 

+61H20.  Sol.  m  H20.  (Gibbs,  Proc. 
Am.  Acad.  16.  116  ) 

Aluminum  ammonium  phosphotungstate. 

See  Aluminicophosphotungstate,  ammo- 
nium. 

Ammonium  phosphotungstate,  3(NH4)2O, 

P205,  7W03-hAq. 

SI.  sol.  in  cold  H20  without  decomp.  De- 
comp.  by  hot  H20  (Kehrmann,  Z  anorg. 

1892,  1.  438.) 

2(NH4)20,  P206,  12W08+5H20.  Insol.  in 
cold  H20.  (Pdchard,  C.  R.  110.  754.) 

6(NH4)2O,  P206,  16W08+10H20.  Easily 
sol.  in  hot  H20.  (Pochard.) 

5(NH4)2(X  P206,  16W08-HcH20  = 
(NH4)  5P  W8O29  H-o?H2O     (Ammonium  a-phos- 
pholuteotungstate).    SL  sol  in  H20.    (Kehr- 
nann.) 

3(NH4)2O,  P206,  16W08-hl6H20  = 
;NH4)3PW8028+8H2O      (Ammonium  a-an- 
iydrophospholuteotungstate) .     Efflorescent. 
Easily  sol.  in  H20.    (Kehrmann.) 

5(NH4)2O,  P206,  17W08+16H2O.  Very- 
si,  sol.  in  cold  H20.  (Kehrmann,  Z.  anorg. 
1894,  6.  387.) 

3(NH4)20,  P206,  18W08-f-14H20.  (Phos- 
pholutestungstate.)  (Kehrmann,  Z.  anorg. 

1893,  4. 140T 
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3(NH4)20,  P2O6,  2lW03-HrH20.  Rather 
si.  sol  in  cold,  easily  in  hot  H2O  and  alcohol 
Insol.  in  sat.  NH4Cl-f  Aq  (Kehrmann  and 
Freinkel,  B.  25.  1972  ) 

3(NH4)2O,  3H20,  P206,  22WO3-H18H2O 
SI.  sol.  m  cold  H20  (Gibbs  ) 

3(NH4)20,  3H20,  P206,  24W03+26H20 
Very  si  sol  even  in  hot  H20  (Gibbs,  Proc. 
Am.  Acad.  16.  122.) 

Ammonium   barium   a,-anhydropho$pholuteo- 
tuagstate,  NH4BaPW8O28+rcH2Q  = 
(NH4)20,  2BaO,  P2O6,  16W03+zH2O. 
Sol.  in  HaO.    (Kehrmann.) 


Barium  phosphotungstate,  2BaO,  P205, 
12W03+15H7) 

Very  efflorescent.  Sol  in  H20;  insol.  in 
alcohol.  (PSchaid.  C.  R.  110.  754.) 

3BaO,  P208,  16WOa+a;H20=Ba3(PW8028) 
H-a?H2O,  (Barium  a-anhydrophospholuteo 
tungstate).  Not  efflorescent.  Quite  diffi- 
cultly sol.  in  H20.  (Kehrmann.) 

2BaO,P206,  16W03+10H20.  Efflorescent. 
(Pochard,  A.  ch  (6)  22.  240  ) 

2BaO,  6H20,  P205,  20W03H-24H2O.  Sol 
in  H20  (Gibbs,  B  10.  1386.) 

6BaO,  2H20,  P2O6,  20WO3+46H2O.  Sol 
in  H20  (Gibbs,  Proc  Am.  Acad.  16.  126.) 

7BaO,  P20fi,  22W03+59H2O  Sol  in  H2O, 
(Sprerger,  J.  pr.  (2)  22.  418.) 

+53H20.    (Kehrmann,  B.  24.  2335  ) 

4BaO,  2H2O,  P2O6,  22WO3+39H2O.  Sol 
in  H2O  without  decomp  (Gibbs  ) 

BaO,  P205,  24W03+  59H20  Sol.  in  H20. 
(Sprenger  ) 

2BaO,  P205,  24W03-f59H20,  Sol  in  H20. 
(Sprenger  ) 

3BaO,  P20fi,  24WO8-H6H20  =3BaO,  3H20, 
P206.24W03+43H20.  Easily  sol  mhotH20. 
(Gibbs  ) 

3BaO,  P20e,  24W03+48H20.  Sol  in  H20. 
(Soboleff,  Z.  anorg.  1896,  12.  18.) 

+58H20.    Sol  inH20.    (Sprenger) 

Efflorescent.  SI.  sol  in  dil.  BaCl2-fAq. 
(Kehrmann,  Z.  anorg  1.  423.) 

Barium  potassium  phosphotungstate,  5BaO, 

2K26,  PsOs,  22W03+48H20. 
Sol.  in  H20.    (Kehrmann  and  Freinkel,  B. 
26.  1968.) 

Barium  silver  phosphotungstate,  4BaO, 

3  Ag20,  P20fi;  22W03+34H20. 
Very  si.   sol    in  H2O.      (Kehrmann  and 
Freinkel,  B.  25.  1966.) 

Barium    sodium    phosphotungstate,    2BaO. 

Na20,  P205,  24W03+46H20. 
Sol.  in  H20,  forming  cloudy  liquid,  which 
clears  up.    Solution  in  HC1  is  not  cloudy. 
(Brandhorst  and  Kraut,  A.  249.  380  ) 


Calcium  phosphotungstate,  CaO.  5E2Ot 
16W03,  P206+ 3H20. 

Readily  sol.  in  H2O.  (Gibbs,  Proc  Am. 
Acad.  16.  130 ) 

2CaO,  P206,  12W03+19H2O.  Efflores- 
cent Insol.  in  alcohol  (Pochard,  C.  R,  110. 
754 ) 

2CaO,  P20.  20W03+22H20  Efflores- 
cent (Pochard,  A  ch.  (6)  22.  233.) 

Cadmium    phosphotungstate,    2CdO,    P2O$, 

12W03+13H2O. 

SI.  efflorescent.  Very  sol.  in  H20  (PS- 
chard,  C  R.  110.  754.) 

Cupric     phosphotungstate,  3CuO,     24WO8, 


Sol.  in  H20.    (Sprenger,  J.  pr.  (2)  22.  418.) 
2CuO,  P206, 12W03+nH2O   Very  efflores- 
cent    (Pochard,  C  R  110.  754.) 

2CuO,  P205,  20W03+13H20  Efflores- 
cent (Pochard,  A  ch.  (6)  22.  235.) 

Lead  phosphotungstate,  2PbO,  P205,  12WO3 
-f6H2O 

Insol  in  cold,  sol.  in  boiling  H2O  (Pe*- 
chard,  C,  R.  110.  754.) 

2PbO,  P2O5, 20W03-H6H20.  Sol.  in  boiling 
H20.  (Pochard,  A  ch  (6)  22.  236  ) 

Lithium  phosphotungstate,  Li20,  PsjOs, 

12W63+21H20. 
Sol  in  HaO.    (Pochard,  C  R.  110.  754.) 

Magnesium  phosphotungstate,  2MgO,  P206, 

12WOS. 

SI  efflorescent.    (Pochard,  C.  R,  110. -754.) 
2MgO,  P205)  20WO3+19H20.    81.  efflores- 
cent.   (Pilchard,  A,  ch.  (6)  22.  234.) 

Mercurous  phosphotungstate. 

Insol  in  dil.  HJST03-f-Aq.  (Pochard,  C.  R. 
110.  754.) 

Potassium    phosphotungstate,    K20,    p205, 

12W03+9H20. 

Insol.  in  cold,  si  sol.  in  hot  H20  (Pochard, 
C.  R.  110.  754.) 

I20.  (Potassium  a-phospholuteotungstate). 
Very  si.  sol.  in  cold,  more  easily  in  hot  H20. 
Sol  in  cold  dil.  HN08+Aq  (Kehrmann) 

8H20.  (Potassium  a-anhydrophospho- 
luteotungstate).  Efflorescent  Easily  sol. 
in  H2O.  (Kehrmann.) 

5K2Q,  P206,  17W08+21  or  22H2O.  SI. 
sol.  in  cold  H20.  (Kehrmann,  Z.  anorg. 
1894,  6.  387.) 

3K20,  P206,  18W08+28H2O.  (Duparc 
and  Pearce,  Bull.  Soc.  Min.  1895, 18.  42.) 

K2O,  5H20,  P205,  18WO8+14H20.  .Very 
si.  sol.  in  H20.  (Gibbs.) 

6K20,  P206,  18W03+30H20,  and  23H20. 
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The  23H2O  salt  is  more  sol.  in  H20  than  the 
30H20  salt     (Gibbs.) 

7K20,  H2O,  P2O6,  20W03+27H20  Sol.  in 
H20.  (Gibbs,  B  10.  1386  ) 

K20,  P205,  20W03-f-5H20  Nearly  msol 
inH20.  (P<§chard,  A.  ch  (6)22.231.) 

8K20,  P305,  20WO,+18H>0.  SI  sol  in 
H20  (Gibbs.) 

3K20,  P2O6,  2lWO3-f-3lH2O.  Easily  sol. 
in  cold  H2O  or  alcohol.  Much  less  sol  in  very 
dil.  HCH-Aq  or  KCl+Aq  Decomp.  by  boil- 
ing H20.  (Kehrmann  and  Fremkel,  B.  25. 
1971  ) 

2K20,  4H20,  P206,  22WO3+2H2O  Very 
si  sol  in  H2O.  (Gibos.) 

7K20,  P205,  22W03+31H20,  Easily  sol 
in  cold  or  hot  H2O.  Insol  in  alcohol  (Kehr- 
mann, B.  25.  1966.) 

3K20,  3H20,  P2O6,  24W03+8,  and  14H20. 
Sol.  m  a  large  amount  of  H20  with  partial  de- 
comp.  (Gibbs;  Proc.  Am.  Acad.  16.  120 ) 

Practically  msol.  in  H20.  Easily  sol.  in 
NH4OH,  alkalies,  or  alkali  carbonates +Aq. 
(Kehnnann,  B.  24.  2329.) 

6K20,  P20fi,  24W08 +18H20  Sol.  in  H20. 
(Gibbs,  Proc.  Am.  Acad.  15.  1.) 

Potassium  lead  o-phospho^eotungstate. 
SI.  sol.  in  H20.    (Kehrmann.) 

Silver  phosphotungstate,  Ag20,  P206,  12WOS 


Ppt.    Insol.  in  H20.    (Pochard,  C.  R.  110. 

5Ag20,  P20*,  16W03+a?H20-AgfiPW8029 
+a;H20  (Silver  a-phospholuteotungstate). 
Ppt.  (Kehrmann.) 

3AgaO,  P206, 16W03-M6H20-Ag8PW8028 
+8H20.  (Silver  a-anhydrophospholuteo- 
tungstate).  Easily  sol.  in  H2O.  (Kehrmann.) 

Ag20,  24W08,  P206-f-60H20.  Insol.  in 
H2O. 

3Ag2a  24W08,  P206+58H20.  Insol.  in 
H20.  (Sprenger,  J.  pr.  (2)  22.  418.) 

Sodium    phosphotungstate,    3Na20,    P205, 

7WOs+Aq. 

Sol'in  H20.   (Kehrmann,  Z.  anorg.  1. 437.) 
5JSra20,  11H20,  2P20B,  12W08+26H20  = 

NasHnPjWeOa^lSHaO  (?).    (Scheibler,  B. 

5.  801.) 
2Na20,   P206,    12W08+18H20.     Sol.   in 

H20.   Insol.  in  alcohol.    (Pochard,  C.  R.  110. 

SJSfasO,  14W08,  2P205+42H20.  Easily 
8ol.inH20.  (Gibbs) 

NaAP*Ofi,20W08,2H20+19H20.  Sol.  in 
H20.  (Gibbs,  Am.  Ch.  J.  1895, 17.  183.) 

Na20,  P208, 20W08+23H20  =Na20, 7H20, 
Pi05,  20WOa+16H20.  Easily  sol.  m  H20; 
(Gibbs.) 

-f25H20.  SI.  efflorescent;  very  sol.  in 
H2O;  msol.  in  alcohol.  (Pochard1,  A.  ch.  (6) 

.  2Na2b,P208,20W03-flOH20.  Sol.inH20; 
msol.  in  alcohol.    (P6chard.) 


+30H20     (P.) 

3Na20,  P206,  20W08-f  32H20.    As  above. 

(P.) 

2Na2O,  P206,  22W03+9H2O.  Very  si.  sol. 
mH20.  (Gibbs) 

3Na2O,  P2O6, 24WO3.+22H20.  Sol.  in  H20. 
(Brandhorst  and  Kraut,  A.  249.  379.) 

+30H20,  Sol  in  H20.  (SoboleflF,  Z. 
anorg  1896,  12.  18.) 

+42H20 

Solubihty  in  H20  at  t°. 


t° 

100  com.  HaO  dissolve  g. 
of  the  cryst.  salt 

0 
22 
93 

22  04 
59  65 

98.184 

(Soboleff,  Z.  anorg  1896,  12.  31.) 

2Na20,  4H2O,  24W03,  P206+23H20. 
Readily  sol.  in  H20  (Gibbs,  Proc  Am.  Acad. 
16.  118.) 

Sp.  gr.  at  20°  of  solutions  of  2Na20,  4H2O, 
P206,  24W08+23H20  containing: 

10.22  20.94  31.13%  salt, 

1.085  1.190  1.316 


42.61 
1.496 


5292 
1.702 


64.11%  salt. 
2.001 


or,  by  calculation,  a=sp.  gr.  if  %  is  crystal- 
lized salt,  b=sp.  gr.  if  %  is  anhydrous  salt: 


5 
a   1.040 


10 
1.084 


b  1.044     1  092 


30 
a   1.299 


35 
1.370 


b  1.333     1414 


15 

1.131 
1143 

40 

1.449 
1.507 


20 

1.181 
1.199 


25%  salt, 
1.237 
1.262 


45          50%  salt, 
1.538     1.640 
1.613     1.734 


55         60         64%  salt. 
a   1.754    1.884    1.998 
b   1.872       ..... 

(Brandhorst  and  Kraut,  A.  249.  377.) 

Strontium    phospltotungstate,    2SrO.    P2O5, 

12W08-hl7H20. 

Sol.  in  H20.    Insol.  in  alcohol.    (Pochard. 
C.  R.  110.  754.) 


Thallium    phosphotungstate,     T120, 

12W08+4H2O. 
Ppt.    (Pochard,  C.  R.  110.  754.) 


Zinc  phosphotungstate,  2ZnO,  P2O6.  12WO8-f 
7H2O. 

Efflorescent.    (Pochard,  G.  R.  110.  754.) 
Monom^aphosphotuBgstic  acid. 

Ammonium  wonometophosphotungstate, 

(NH4)20,  2NH4P08,  18W08+  11E2<X 
SI.  sol.  in  cold  E20. 
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Potassium  wonoweiaphosphotungstate, 

3K20,  2KPO3,  24W03+20H20. 
Very  si.  sol.  in  H20.    (Gibbs,  Am.  Ch.  J  7. 
319) 

OrJ/wwetaphosphotungstic  acid. 

Potassium     sodium     ortfometaphosphotung- 
state,  2K20,  4Na20,  6NaP03,  6K3PO4, 
22WOS+ 42H20. 
SI.  sol.  in  H20.    (Gibbs,  Am.  Ch  J  7.  319.) 

Ps/rophosphotungstic  acid. 

Ammonium  manganous    sodium   pyrophos- 
photungstate,  5(NH4)20,  6MnO,  2Na20, 
2P2Ofi,  28WOS4-48H20 
Very  sol.  in  cold  and  in  hot  H20     (Gibbs. 

Am.  Ch  J.  1895,  17.  90 ) 

Ammonium  sodium  pyrophosphotungstate, 
6(NH4)4P207,  3Na4P207,  2(NH4)20, 
22WOs-f31H20. 

Nearly  insol.  in  cold  H20  or  NH4OH+Aq. 
Sol.  in  a  large  amount  of  hot  H20. 

Manganous    sodium   pyrophospnotungstate, 

6Na20,  3MnO,  P2O6;  14W03+36H20. 
Efflorescent  in  dry  air.    Sol.  in  H2O  and 
can  be  recryst  therefrom.    (Gibbs  ) 

Potassium  pyrophosphotungstate,  9K4P2O7, 
22WO3+49H20. 

Very  si.  sol.  in  cold  H20, 

6K4P207,  3H4P207,  22W08,  K20.  H20  + 
42H20.  SI  sol.  in  cold.  Sol.  in  much  boiling 
H20.  (Gibbs,  Am.  Ch.  J.  7.  392.) 

Phosphovanadic  acid,  P205,V206, 2H20+ 
9H20. 

Sol.  in  H20. 

Composition  is  vanadium  phosphate 
(V02)H2P04+4J$S20.  (Friedheim,  B.  23. 
1531.) 

This  is  the  only  "acid"  which  exists.  «(F.) 

P206,  V20B+14H20.  Sol.  in  H20;  can  be 
recryst.  from  dil.  H3P04+Aq.  (Ditte,  C.  R. 
102.  757.) 

3P206,2V205+9E2(X  SoVinH20.  (Ditte.) 

P2O6,  3V205.    (Berzelius.) 

3H20,  7P2O6,  6V2Ofi+34H20.  Sol.  in  H2O. 
Decomp.  by  much  H20  into — 

6H20,  P20s,  20V205+53H20.  Sol.  in  H2O. 
(Gibbs,  Am.  Ch.  J.  7,  209.) 

Ammonium  phosphovanadate,  (NH4)20, 
P206,  V208+H20. 

SI.  sol.  in  cold  H20.  (Gibbs,  Am.  Ch.  J. 
7.  209.) 

+3H2O.  Composition  is  (VO2)  (NH4)HP04 
+H20,  (Friedheim.) 

(NH4)20,  P2O6,  2V205+7H2O.  Eiasi^-  sol. 
in  H2O.  (Gibbs.)  SI.  sol.  in  H2O.  (Fried- 


heim )  Composition  is  CNH^sO,  V2O6, 
4-2(V02)H2P04+5H2O  (Friedheim.) 

5(NH4)20,  2P2O5,  3V2O5+24H2O  Easily 
sol  mH20  (Ditte,  C  R.  102.  1019.)  Could 
not  be  obtained.  (Friedheim.) 

5(NH4)2O,  4P2OB,  2V205+24H2O.  As 
above  (Ditte.)  Could  not  be  obtained. 
(Friedheim  ) 

7(NH4)20,  P205,  12V205+26H2O.  Easily 
sol  mH20.  Composition  Js2(NH4)2HPO4-h 
5(NH4)20,  12V206-f25H20  (Friedheim.) 

Potassium    phosphovanadate,    K20,    P206, 
2V206+7H20 

SI  sol.  in  H20;  decomp  thereby  to  7K20, 
12V206,  P206+26H20. 

Composition  is  K20,  V205+2(VO2)H2P04 
+5H2O.  (Friedheim.) 

3K20,  4P205,  6V2O6+21H20.  SI  sol.  in 
H20.  (Gibbs) 

7K20,  P2O5,  12V206+26H20.    Easily  sol. 
in  H20     Composition  is  2K2HPO4-f5K20, 
12V205+25H20.    (Friedheim.) 
2K20,  P205,  V208 
3K20,  2P206,  2V208-h5H20. 
13K20,  2P206,  22V2O6+58H2O. 
15K20,  2P205,  25V2O5-f  76H20. 
(Fnedheim.  Z  anorg.  1894,  5.  446.) 
16K20,  2P2Ofi,  27V2Ofi+57H2O. 
6K20,  P206, 11V206+33H20. 
7K20,  P206, 13V205+38H20. 
4K2O,  P2O5,  3V205-t-3H2O. 
(Friedheim,  Z.  anorg.  1894,  5.  459-465.) 

Silver  phosphovanadate,  2Ag20,  P205,  V206-f 

5H20. 
SI.  sol.  in  cold  or  hot  H20.    (Gibbs.) 

Phosphovanadicotungstic  acid. 

Ammonium  phosphovanadicotungstate, 
(NH4)20,  P206,  V208,  W08+a;H20. 

Ppt.  (Smith,  J.  Am.  Chem.  Soc.  1902,  24. 
577.) 

15(NH4)20,  2P205,  6V203,  44W03+ 
106H20.  Sol.  in  H2O.  Insol.  in  alcohol, 
ether  or  benzene  (Rogers,  J  Am.  Chem. 
Soc.  1903,  25.  303  ) 

Phosphovanadicovanadiotungstic  acid. 

Ammonium  phosphovanadicovanadiotung- 
state,  14(NH4)20,  2P206,  3V203,  7V2O5, 
27W08+66H20. 
Sparingly  sol  incoldH30.   Sol.  in  hot  H2O. 

(Rogers,  J.  Am.  Chem.  Soc.  1903,  25.  309 ) 

Phosphovanadicozkconosotungstic  acid. 

Ammonium    phosphovanadicozirconosotung- 

state. 

Exact  formula  not  known.  (Et  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  25.  1226.) 
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Phosphovanadicovanadic  acid. 

Ammonium  phosphovanadicovanadate, 

7(NH4)  A  2P206,  VO2,  18V2O5+50H20. 
Sol  in  H20.    (Gibbs,  Am.  Ch.  J.  7.  209  ) 
7(NH4)20,  14P206,  16V02,  6V2O5+65H20. 

Decomp.  by  boiling  with  H2O  into  — 
o(NH4)20,  10P205,  HVOa,  V205+41H20. 

Sol.  in  H20.    (Gibbs.) 

Potassium  -  ,  5K20,  12P206,  12VO2,  6V2O6 
+40H20. 

Decomp  by  hot  H20  into  — 

7KA  12P206,  14VO2,  6V208+52H20. 
Sol.  in  H2O.  (Gibbs.) 

Sodium  -   4Na2O,  5P2Ofi,  V02,  4V2Ofi+ 

37H20. 
Insol.mHoO.    (Gibbs.) 

Phosphovanadiomolybdic  acid. 

Ammonium  phosphovanadiomolybdate, 
7(NH4)A  2P2O5,  V206j  48Mo03+ 
30H20. 

SI.  sol.  in  cold,  somewhat  more  in  hot  H2O 
with  partial  decomp.  (Gibbs,  Am.  Ch.  J.  5. 
391.J 

8(NH4)80,  P206,  8V206,  14MoO3-|-50HaO. 
Easily  sol  in  hot  H2O  without  decomp. 
(Gibbs.) 

5fNH4)20,    P20fi,    2 


S(NH4)  A  P2O6,  5V205,  18Mo03+45H2O. 

7(NH4)20,    P205,    5J£V206,    16^Mo03 
50H20. 

8(NH4)20,  P206,  7V206,  15MoO3+50H20. 

All  above  compounds  are  sol.  in  H20. 
(Blum,  J.  Am.  Chem.  Soc.  1908,  30.  1859.) 

6(NH4)20,  P205,  7V205,  9Mo03+28H20, 
+33H20,  and  +37H20. 

Can  be  recryst.  from  H20.  (Hinsen,  Dis- 
sert. 1904.) 

4(NH4)20,  P2O6,  4V205,  HMo03+37H20. 
(Jacoby,  Dissert.  1900.) 

6(NH4)A  P2O5,  7V206,  HMoO3-f-34H20 
and+43H20.  (Hinsen,  Dissert.  1904.) 

8(NH4)20,  P206,  7V205/llMo03+30H20. 
(Hinsen.) 

5(NH4)20,  P206,  4V205,  12Mo03-h39H20 
1  cc.  of  solution  in  H20  contains  0.2624  g. 
of  hydrous  salt  Sp.  gr.  of  solution  at  18°  = 
1.0932.  (Lahrmann,  Dissiert.  1904.) 

6(NH4)20,  P2O6,  4V206,  12Mo03+24H20. 
Nearly  insol.  in  cold  H20.  (Lahrmann.) 

7fNH4)20,  P20fi,  6V206,  12Mo03+33H20. 
(Stamm,  Dissert  1905.) 

6(NH4)20,  P2O6,  4V206.  13Mo05-f  37H20. 
1  cc,  of  solution  sat.  at  ,18  contains  0.1543  g. 
hydrous  salt  and  has  sp.  gr.  =  1.0900.  (Tog- 
genburjr,  Dissert  1902.) 

6(NH4)20,  P20ji,  5V206,  13Mo03+29H20 
1  cc.  solution  sat  at  18°  contains  0  2533  g. 
hydrous  salt.  Sp.  gr  =1.0797,  (Stamm,, 
Dissert.  1905.) 


(Stamm.) 
Stamm ) 


+32H2O 

+34H20. 

6(NH4)A  PtO«,  4V205,  14Mo03+28H20. 
Easily  sol.  in  H2O  with  decomp.  (Toggen- 
burg, Dissert.  1902.) 

8tNH4)  A  PaOs,  4V2O6,  14Mo03+24H20. 
Decomp.  by  cold  H2O.  (Lahrmann,  Dissert. 
1904.) 

5(NH4)  A  ?2O5,  3V205,  5MoO3+39H20. 
1  cc.  of  solution  sat.  at  18°  contains  0.2445 
g  hydrous  salt  and  has  sp  gr.  =  1.144  (Ja- 
coby, Dissert  1900.) 

6(NH4)  A  PaOs,  3V205,  15  Mo03+41H20. 
Extraordinarily  easily  sol.  in  H2O.  (Ja- 
coby) 

7(NH4)iO,  P206,  3  2O6,  18Mo03-h31H20. 
(Schulz  Dissert.  1905.) 

6(NH4)2O,  P20fi,  3V2O6,  18MoO3-j-40H20. 
(Schulz ) 

8(NH4)A  P206,  5V2O  ,  73Mo03+26H20. 
+33H2O  (Stamm,  Dissert  1900.) 


Ammonium    barium 


>  0.5(NH4)20, 


aomum    canum    ,  u.o^iNja4;2u, 

5.5BaO,  P20B?  6V205,  8Mo03-f-38H20. 
(Hinsen,  Dissert   1904.) 

2(NH4)oO,  4BaO,  P2O6,  7V2O6,  10  MoO3+ 
43HaO.  SI.  sol.  in  H20.  Decomp.  on  heating. 
(Toggenburg,  Dissert  1902.) 

(NH4)20,  5BaO,  P2Ofi,  6V2Ofi,  12MoO8+ 
49  H20.  Less  sol.  in  H20  than  NH4  comp. 
(Jacoby,  Dissert  1900.) 

2(NH4)  A  4BaO,  P2O8,  4V205,  13Mo03+ 
37  H20.  Sol.  in  much  hot  H20  with  decomp. 
(Toggenburg,  Dissert.  1902.) 

2(NH4)2O,  4BaO,  P205,  5V2O6,  13MoO3+ 
46H20.  (Stamm,  Dissert.  1905.) 

3  NH4)2O,  4BaO,  P206,  5V2O6,  13MoO3+ 
40H20  (Stamm ) 

3(NH4)2O,  3BaO,  P205,  4V2OS,  14Mo03+ 
39H20  f  Stamm ) 

2(NH4)  A  4BaO,  P206,  3V  06,  17MoO3+ 
46H20  (Schulz,  Dissert.  1905.)  - 

Ammonium  potassium ,  (NH4)20,  6K20, 

P205,  6V2O6,  10  Mo08+38H20. 

(Jacoby,  Dissert.  1900.) 

(NH4)20,  6K20,  P205,  7V205,  HMoOs-f 
25H20.  (Jacoby,  Dissert.  190^.) 

(NH4)20,  5K20,  P206,  6V206,  12Mo03+ 
46H20.  (Jacoby) 

(NH4)2O,  5K20,  P205.  5V2O5,  13MoOs+ 

+25H20;+29H20;  +30^0.  SI.  sol.  in 
cold,  more  easily  in  hot  H2O.  (Stamm. 
Dissert.  1905.) 

5K20,  (NH4)20,  PaOfi,  4V2OS,  14Mo03+ 
31  20  (Stamm) 

(NH4)20,  4K20,  P^Oe,  3V205,  15Mo03+ 
36H20  (Jacoby,  Dissert.  1900.) 

(NH4)20,  6K20,  P206,  3V206,  18MoO3+ 
43H20  (Schulz,  Dissert  1906.) 

5CNH  )20,  K20,  P206,  2V205,  20Mo03+ 
52H20  (Schulz ) 


Barium  potassium 


18  MoO8+47H4O. 
(Schulz,  Dissert.  1905.) 


2BaO,  2K20,  P2Ofi, 
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Potassium  phosphovanadiomolybdate,  7K2O. 
P206,  7V205,  9Mo03+25H20. 

(Hfnsen,  Dissert.  1904.) 

5K2O,  P2O6,  2V205,  20Mo03+53H2O 
(Schulz,  Dissert.  1905.) 

Phosphovanadiotungstic  acid. 

Ammonium    phosphovanadiotungstate, 
10(NH4)2O,    3P205,    V206,    60WO3+ 
60H20 
Nearly  msol  in  cold,  si  sol.  in  hot  H20 

Sol.  in  (NH4)2HP04+Aq,  and  in  NH4OH+ 

q5(NH4)20,  P206,  3V2O6,  16W03+37H20. 
Easily  sol  in  H20.  (Gibbs,  Am  Ch  J  5. 
391) 

13(NH4)20,2P205,  8V205,  34W03+86H2O. 
Very  sol  m  cold  and  hot  H20. 

nsol.  ui  alcohol,  ether,  CS2,  benzene  and 
nitrobenzene  (Rogers,  J  Am  Chem.  Soc. 
1903,  25.  299 ) 

Barium ,  ISBaO,  3P2Ofi,  2V2O  ,  60W03 

+144H20. 

Easily  sol  in  hot  H20  with  decomp 
(Gibbs,  Am.  Ch  J.  6.  391.) 


Potassium  - 


3K20,  P205,  V206,  7W08+ 


11H20. 

Sol  in  H20, 

8K20,  3P2q6,  4V206,  18W03+23H2O.  Sol. 
m  hot  H2' )  with  decomp  into  preceding  salt. 
(Gibbs,  Am  Ch.  J  5.  391.) 

Silver ,  13Ag20,  2P206,  8V206,  33W08-f 

41H20. 

Somewhat  sol  in  H2O. 

Completely  sol  in  H2O  containing  a  few 
drops  HN03  (Rogers,  J  Am  Chem  Soc. 
1903,  26.  302 ) 

Phosphovanadiovanadicqtungstic  acid. 

Barium    phosphovanadiovanadicotungstate, 
ISBaO,    3P206,    VO5,    V02,    60W03+ 
150H2O. 
SI.  sol.  in  cold,   easily  sol.  in  hot  H20. 

(Gibbs,  Am.  Ch  J.  5.  391.) 

Phosphturetted  hydrogen. 
See  Hydrogen  phosphide. 

Pktibromonitrous  acid. 

Potassium  platibromonitrite,  K2Pt(N02)4Br2. 
Rather  si.  sol.  in  H20.    (Blomstrand,  J.  pr. 
(2)  3.  214.)  ,    ., 

Sol  in  about  40  pts  cold,  and  20  pts.  boil- 
H20.   Insol.  in  alcohol.    SI.  sol  in  KBr  or 

2-t-Aq.    (Vezes,  A.  ch.  (6)  29.  198.) 
2Pt(NOa)sBr3.   Sol.  in  about  5  pts.  warm 
H20  with  decomp.    (V&zes.) 


K2Pt(NO2)2Br4.  Sol.  in  less  than  5  pts. 
H2O  with  decomp  (V£zes.) 

Platichloronitrous  acid. 

Potassium  platichloronitrite,  K2Pt(N02)4Cl2. 

Rather  si.  sol.  in  H20.  (Blomstrand  J.  pr. 
(2)3.214.) 

Sol  in  40  pts.  cold,  and  20  pts.  boiling  H2O. 
Insol.  in  alcohol  81.  sol  in  KC1  or  KN02+ 
Aq  (Vezes,A  ch  (6/29.183) 

K2Pt(N02)3Cl8.  Very  sol.  in  H20.    (Vezes.) 

K2Pt(NO2)C^+H20.  Sol.  in  H20  with 
decomp.  (V&zes.) 

Platiiodonitrous  acid. 

Potassium  platiiodonitrite,  K2Pt  (NO2)  2I4. 

SI  sol  in  cold,  more  easily  in  hot  H2O  ;  de- 
comp. by  boiling  (Veze  ,  A  ch.  (6)  29. 
207) 

K2Pt(N02)I6.    As  above.     (Vezes.) 

Platin-. 

See  also  Pla  ino-,  plato-,  p'at-,  and  platos-. 

Plathu&aimne  compotmds. 

See  Chloro-,  bromo-,  hydroxylo-,  iodo-,  ni- 
rato-,  nitrito-,  sulphato-,  etc.,  platindiamine 
compounds. 

Platinirzamine  carbonate, 

Pt(NH3)6(C03)2. 

Ppt.  Sol.  in  NaOH+Aq.  (Geddes,  J.  pr. 
(2)  26.  257.) 

-  chloride  Pt(NH8)6Cl4. 
Sol.  m  hot  H20     (Gerdes.) 

-  chloroplatinate,  Pt(NH3)  C14,  PtCU-h 
2H20. 

Very  si.  sol.  in  H20.    (Gerdes.) 

-  nitrate,  Pt(NH3)6(N08)4. 

Easily  sol.  in  H20,  si.  sol.  in  HN03+Aq. 
(Gerdes  ) 


sulphate, 
Nearly  nisol,  in  H20.    (Gerdes.) 


iodide,  Pt4(NH8)8Iio. 
(Blomstrand,  B.  16.  1469.) 

Odoplatinaniine  iodide,  PtsCNHdiJi* 

(Blomstrand.) 

Platinic  acid. 

Barium  platinate,  basic  (?),  3BaO,  2Pt02. 

Insol    in  HC2H302+Aq;    easily   sol.   in 
HCl+Aq.    (Rousseau.) 
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Barium  platinate,  BaPt03 

(Rousseau,  C.  R  109. 

+H2O.  Insol  in  dil.  HNO»+Aq,  sol  in 
warm  HCl-hAq.  (Topsoe,  B.  3.  464.) 

+4HA  Very  si  sol.  in  H2O,  BaO2H2,  or 
NaOH-fAq  Easily  sol.  in  dil.  acids,  except 
HCsHsOg,  in  which  it  is  insol.  m  the  cold, 
but  decomp.  on  heating.  (Topsoe,  Z.  c.) 

Composition  is  3BaPt03,  BaCl2,  PtCl20+ 
4H20  (?).  (Johannsen,  A.  155.  204,) 

Calcium  platinate  chloride  (?),  2Ca2Ptj05Cl2 
+7H20  (?). 

"Herschel's  precipitate  " 

Easily  sol.  in  HCl-hAq,  and  in  HN03-hAq, 
if  freshly  pptd  (Herschel.  » 

Very  sol.  in  HN03-hAq.  (Weiss  and 
D5beremer,  A.  14.  252.) 

Composition  is  CaPt03  PtCliO,  CaO+ 
7H20  (?),  (Johannsen,  A.  155.  204.) 

Potassium  platinate. 

SoLinHsO.    (Berzehus) 

K20,  Pt02+3H20.  Very  sol.  in  H20. 
(BlondeL  A.  ch.  1905,  (8)  6.  90.) 

K2Pt(OE)«.  Sol.  in  H20;  insol.  in  alcohol. 
(Bellucci,  Z.  anorg.  1905,  4A.  173.) 

Sodium  platinate,  Na20,  3Pt02+6H20. 

Dil.  acids  dissolve  out  Na20  and  leave  Pt02. 
Sol.  in  HNOa-f  Aq  (DSberemer,  Pogg.  28. 
180.) 

NaaO,  PtOjj-f  3H20.  Sol.  in  H20.  (Blon- 
del.) 

Afetoplatinic  acid,  5Pt02,  5H20. 

Insolf  in  EaO.  (Blondel,  A.  ch.  1905,  (8) 
6.  103.) 


Sodium  wwtaplatinate,  NauO,  5PtOa-f  9H20. 
InsoL  in  H.O.    (Blondel.) 

Platinimolybdic  acid,  4H20,  Pt02,  10Mo08. 
(Gibbs.) 

Ammonium  platinimolybdate, 

8MoOs,  2Pt02,  3(NH4)26+12H20. 

4Mo08,  2Pt02,2(NH4)20+19H20. 

Sol.  hi  hot  H20.    (Gibbs,  Am.  Ch.  J.  1895, 
17.  80-62.) 

Potassium  platinimolybdate, 

60MoOs,  Pt02,  10K20+40H20. 
So  .  in  hot  H20.    (Gibbs.) 

Silver  platinimolybdate. 

Sodium    platinimolybdate,    4Na*0,    Pt02, 

10MoO,+29H20. 

SoL  in  HaO.    (Gibbs,  SiU.  Am.  J.  (3)  14. 
6L) 


Platinitungstic  acid* 

Ammonium  platinitungstate,  4(NH4)20,  Pt02, 

10W03+12H20. 
Sol.  in  H20.    (Gibbs,  B.  10.  1384.) 

Potassium    platinitungstate,    4K20,  Pt02, 

10WO3+9H20. 
Sol.  in  H20.    (Gibbs ) 

Sodium     pktinitungstate,     4NajjO,     PtO2, 
10W08+25H20. 

Sol-inHjO.    (Gibbs.) 

5Na20,    7W03,   2Pt02+35H20.     Sol.   in 
H20.     (Gibbs.) 

Is  double  salt  3Na20,  7W08+2Na2Pt03. 
(Rosenheim,  B.  24.  2397.) 

lOWOs,  PtO2,  4Na20+23H2O 

10W03,  Pt02,  6Na20+28H20. 

20W08,  Pt02,  9Na20+58H20, 

30W03, 2Pt02, 15Na20-h89H20. 

30W08,  PtOj,  12Na20+72H20. 

All  are  sol.  in  boiling  H20.    (Gibbs,  Am. 
Ch.  J.  1895,  17.  74r-80.) 

Platino-. 
See  also  Plato — . 

Platinocblorophosphoric  acid. 

See  Chloroplatinophosphoric  acid. 


Platinocyanliydric  acid,  E2Pt(CN)4. 

Deliquescent.    Very  sol.  in  H20,  alcohol, 
and  ether. 

Ammonium  platinocyanide,   (NH4)2Pt(CN)4 


Very  sol.  in  H2O. 

+2H20.    Sol.  in  1  pt.  HaO,  and  still  more 
easily  in  alcohol. 
+H20. 

Ammonium  hydroxylamine  platmocyanide, 

NH4(NH4O)Pt(CN)4+3KH20. 
Sol.  in  H20.    (Schob,  M.  Ch.  1.  900.) 

Ammonium  magnesium  platinocyanide. 

20. 


Barium  platinocyanide,  BaPt(CN")4+4H20. 

Sol.  in  33  pts.  H20  at  16°,  and  in  much  less 
at  100°.    Sol.  in  alcohol. 

Barium  potassium  platinocyanide, 

BaK2[Pt(CN)4]2. 
Sol.  in  H20. 

Barium  rubidium  platinocyanide, 

BaRb2[Pt(CN)4]2. 

Sol.mH20. 
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Cadmium    platinocyanide,    CdPt(CN)4. 

Ppt     Sol.  m  NH4OH+ Aq.     (Martius,  A. 
117. 376.) 

CdPt(CN)4,  2NH3+H20.     (M.) 

Calcium  platinocyanide,  CaPt(CN)4+5H20. 
Very  sol  m  H20. 

Calcium  potassium  platinocyanide. 

CaK2[Pt(CN)4]2 
SoL  in  H20. 

Cerium    platinocyanide,    Ce2[Pt(CN)4]3H- 

18H20. 
SoL  in  H2O. 

Cobaltous  platinocyanide  ammonia, 

CoPt(CN)4,  2NH3. 
Insol.  m  H20,  but  sol.  in  hot  NH4OH+Aq. 

Cupric  platinocyanide,  CuPt(CN)4+rcH2O. 
Ppt. 

Cupric  platinocyanide  ammonia,  CuPt(CN)4, 
2NH8+H20. 

CuPt(CN)4,  4NH3.    Sol  in  H20,  alcohol, 
and  ether. 

Didymium   platinocyanide,   Di2[Pt(CN)4]8+ 
18H2O. 

Efflorescent   in    dry    air.     SoL    in    H20. 
(Cleve.) 

Dysprosium  platinocyanide,  Dy2[Pt(CN)J8+ 

21H2O. 

Easily  sol.  in  H20.    (Jantsch,  B.  1911,  44. 
1277.) 

Erbium    platinocyanide,    Er2[Pt(CN4)]3-f- 

21H20. 
SoL  in  H20.    (Cleve.) 

Gadolinium  platinocyanide, 

2Gd(CN),,  3Pt(CN)2+18HaO. 
SoL  in  HaO:  decomp.  in  the  air.    (Bene- 
dicks, Z.  anorg.  1900,  22.  405.) 

Glucinum    platinocyanide,    GlPt(CN)4. 
(Toczynski,  Dissert.  18710 

Hydroxylamine  platinocyanide. 

(NH40)2Pt(CN)4-f2H20. 
Deliquescent.   Very  sol.  in  H20.    (Scholz.) 

Hydroxylamine  lithium  platinocyanide, 

(NH40)LiPt(CN)4+3H20. 
Sol.  in  H20. 

Indium  platinocyanide, 

In2[Pt(CN)4]8+2H20. 
Hydroscopic;  sol.  in  H20.    (Renz,  B.  1901, 
34.  2765.) 


Lanthanum    platinocyanide,     La2[Pt(CN)4]3 

-f!8H20. 
Easily  sol.  in  H2O.    (Cleve.) 

Magnesium    platinocyanide,    MgPt(CN)4+ 
2H2O. 

Solubility  in  H20 

100  g    of  the  sat.  solution  contain  at: 

96  4°  100° 

44  33          43  96  g.  MgPt(CN)4 
(Buxhoevden,  Z.  anorg    1897,  16.  325.) 

4-4H20. 

Solubility  in  H20. 

100  g.  of  the  sat.  solution  contain  at: 
42.2°    46.3°    48.7°      55° 
4021    39.79    40.75    40  02  g.  MgPt(CN)4, 

58  1°      69°      77.8°    87.4° 

42.01  4348  44.88  45.52  g.  MgPt(CN)4, 

90°      93° 

45  59     45.04g.MgPt(CN)4. 
(Buxhoevden.) 

+7H2O.     Sol.  in  3.4  pts.   H2O  at   16°. 
Easily  sol.  in  alcohol  and  ether. 

Solubility  m  H2O. 

100  g.  of  the  sat.  solution  contain  at: 
—  4  12°  H-0  5°  5  5°     18  0° 

24  9    26  33    28  07  31  23  g.  MgPt(CN)4, 

36  6°      45  0°      46.2° 
38  36     41  32     41  96  g.  MgPt(CN)4. 
(Buxhoevden.) 

Magnesium  potassium  platinocyanide, 

MgK2[Pt(CN)4]2+7H2O. 
SoL  in  H20. 

Mercuric  platinocyanide,  HgPt(CN)4. 
Ppt. 

Mercuric  platinocyanide  nitrate,  5HgPt(CN)4 

Hg(N03)2+10H20. 
Ppt. 

Nickel  platinocyanide  ammonia,  NiPt(CN)4, 
H20. 


Potassium  platinocyanide,  K2Pt(CN)4+ 
3H20. 

Extremely  efflorescent.  SI.  sol.  in  cold. 
easily  in  hot  H2O.  (Willm,  B.  19.  950.) 

SoL  in  alcohol  and  ether. 

Potassium  sodiumplatmocyamde,K2Pt(CN')4, 

Na2Pt(CN)4+6H2O. 
SoL  in  HZO.    (Willm,  B.  19.  950.) 

Praseodymium  platinocyanide, 

2Pr(CN)8,3Pt(CN)2. 

SoL  in  H2O.  (Von  Scheele,  Z  anorg.  1898, 
18.  355.) 
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Samarium     platinocyanide,     Sm2[Pt(CN4)]3 

+18H20. 
Sol  mH2O     (Cleve) 

Scandium  platinocyanide,  Sc2[Pt(CN)4]3 
+21H20. 

Sol.  in  HaO  and  insol.  in  alcohol;  when 
boiled  in  alcohol  it  is  dehydiated.  (Crookes, 
Phil.  Trans  1910,  210.  A,  368.) 

+21H2O.    (Orlow,  Ch.  Z.  1912,  36.  1407.) 

Silver  platinocyanide,  Ag2Pt(CN)4. 
Insol.  in  H2O.    Sol.  m  NH4OH+Aq. 

Silver  platinocyanide  ammonia,  Ag2Pt(CN)<<, 

2NH3. 
Insol.  in  H20.    Sol.  in  NH4OH+Aq. 

Silver  platinocyanide  bromide. 
See  Bromoplatinocyanide,  silver. 

Silver  platinocyanide  chloride. 
See  Chloroplatinocyanide,  silver. 

Silver  platinocyanide  iodide. 
See  lodplatinocyanide,  silver. 

Sodium  platinocyanide,  Na2Pt(CN)4-f-3H20. 

Easily  sol.  in  H20.  (Willm,  Z.  anorg.  4. 
298.) 

Sol.  in  alcohol. 

Strontium  platinocyanide,  SrPt(CN)4+5H20. 
Sol.  in  H20. 

Thallous  platinocyanide,  Tl2Pt(CN)4. 

Nearly  insol.  in  cold,  si.  sol.  in  hot  H20. 
(Friswell,  Chem.  Soc  24.  461.) 

Thallous  platinocyanide  carbonate, 

2Tl2Pt(CN)4,  T12C03. 
Nearly  insoL  in  cold  H20.    (F.) 


Thorium    platinocyanide, 

16H20. 

Somewhat  difficultly  sol.  in  cold,  easily  in 
hot  H20.  (Cleve,  Sv.  V.  A.  H  Bih.  2.  No.  6.) 


UranylpktinocyaBide, 

Sol.  in  H20.    (Levy,  Chem.  Soc.  1908,  93. 
1469.) 

Ytterbium  platinocyanide,  2Yb(CN)3, 

3Pt(CN)2+18H20. 

EasUy  sol.  in  H20.    (Cleve,  Z.  anorg.  1902, 
32.  139.) 

Yttrium   platiaocyanide,    Y2IPt(CN)4]3-|- 

21H20. 

Easily  sol.  in  H20.     Insol.  in  absolute 
alcohol.    (Cleve  and  HSglund.) 


Zinc   platinocyanide  ammonia,   ZnPt(CN)4, 
2NH3-hH20 

Platinonitrous  acid. 
See  Platonitrous  acid. 

Platinoplatiuicyanliydric  acid,  HPt(CN)4 

-fa;H20. 

Sol.  in  H20.  (Levy,  Chem.  Soc.  1912, 101. 
1093.) 

Platmoselenocyanfrydric  acid. 

Potassium  platinoselenocyanide, 

K2Pt(SeCN)6. 

Sol.  in  H20  and  alcohol.  (Clarke  and  Dud- 
ley, B.  1878, 11. 1325.) 

Platinoselenostannic  acid. 

See  under  Selenostannate,  platinum. 

Platinososulphocyanhydiic  acid, 

H2Pt(SCN)4. 
Known  only  in  aqueous  solution. 

Potassium  platinososulphocyanide, 

K2PtfSCN)4. 

Permanent.  Sol  in  2  5  pts.  H20  at  15% 
and  more  readily  at  higher  temp  Very  sol, 
in  warm  alcohol. 

Silver ,  Ag2Pt(SCN)4. 

Insol.  m  H20  Sol.  in  KSCN+Aq,  and 
partly  sol.  in  NH4OH+Aq. 

Platinosulphocyanhydric  acid, 

H2Pt(SCN)6. 

Known  only  in  aqueous,  and  alcoholic  solu- 
tions 

Ammonium  platmosulphocyanid'e, 

(NH4)*Pt(SCN)s, 
Sol.  m  H20  and  alcohol. 

Barium ,  BaPt(SCN)6. 

Sol.  in  H20  and  alcohol. 


-,  FePt(SCN)6. 


Ferrous         , 

Insol.  in  H20  or  alcohol  Not  attacked  by 
dil.  H2S04,  HC1,  or  HNO3+Aq 

Lead 9  pbPt(SCN)6. 

SL  sol.  in  cold,  decomp.  by  hot  H20.  Sol. 
in  alcohol 

PbPt(SCN)6,  PbO.  InsoL  an  H20  or  alco- 
hol. Sol.  in  acetic  or  nitric  acids 

Mercurous ,  Hg2Pt(SCN)fl. 

Ppt.   Insol.  in  H20. 
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Potassium  platinosulphocyanide, 
K2Pt(SCN)6 

Sol  in  12  pts  H20  at  60°.  Much  more 
easily  in  boiling  H20,  and  still  more  easily  in 
hot  alcohol. 

4-2H20.  (Miolati  and  Bellucci,  Gazz. 
Ch.  it.  1900,  30,  II.  592.) 

Silver ,  Ag2Pt(SCN)6 

Insol   in  H20  or  K2Pt(SCN)6+Aq.    Sol 
in  cold  NH4OH+Aq  and  in  KCNS+Aq. 

Sodium ,  Na.Pt(SCN)6. 

Sol.  in  H20  and  alcohol 

PlatinosuLphostannic  acid. 

See  under  Sulphostannate,  platinum. 

Platinosulphurous  acid. 
See  Platostdphurous  acid. 

Platinum,  Pt. 

Not  attacked  by  H20,  H2S04,  HC1,  or 
HNOs+Aq,  Slowly  sol  m  aqua  regia,  or  a 
mixture  of  HBr  and  HNO3,  but  much  less 
easily  than  Au 

Precipitated  Pt  is  remarkably  sol.  in 
HCl+Aq  in  presence  of  air.  (Wilm,  B.  1881, 
14.  636.) 

Pure  Pt  foil  is  attacked  by  fuming  HC1 
under  influence  of  light,  but  not  in  the  dark. 
(Berthelot,  C.  R.  1904,  138.  1297.) 

Dil.  HCl-fAq  dissolves  10-15%  Pt  from 
active  Pt  black.  (Wbhler,  B.  1903,  36.  3482.) 

Cone.  HNOs  oxidizes  Pt  black;  Pt  sponge, 
less  easily;  sheet  Pt,  slightly.  (Wohler, 
Dissert.  1901.) 

Pt  in  presence  of  Hg  is  more  or  less  sol. 
in  cone.  EN03.  (Tarugi,  Gazz.  ch.  it.  1903, 
33,  II.  171.) 

Pt  vessels  are  attacked  by  evaporating 
HN08  therein.  (Jaunek  and  Meyer,  Z. 
anorg.  1913,  83.  71.) 

SI  sol.  in  cone.  H2S04  containing  small 
amounts  cf  nitrogen  oxides.  (Scheurer- 
Kestner,  C.  R  86.  1082.) 

Pt  black,  pptd.  by  formic  acid,  is  easily 
sol.  in  boiling  HoSO4.  (Deville  and  Stas, 
Paris,  1878.) 

Thin  sheet  Pt  is  attacked  by  boiling  H2S04 
containing  KjjSO^  1  sq.  cm.  loses  0.01  g. 
in  1  hour  and  velocity  of  the  reaction  is  not 
accelerated  by  addition  of  HN08.  Pt  black 
is  completely  dissolved  under  the  above  con- 
ditions in  50  hours.  (Detepine,  C.  R.  1905, 
141.  1013.) 

Further  data  on  solubility  of  Pt  in  H2S04 
are  given  by  Delepine.  (C.  R.  1906,  142. 
631.) 

95%  H2S04  dissolves  0.04  g.  Pt  from  com- 
mercial Pt  at  250-260°  in  28  hours.  (Con- 
roy,  J.  Soc.  Chem.  Ind.  1903,  22.  465.) 

See  also  Quenessen.  (Bull.  Soc.  1906, 
(3)  35.  620.) 


0.0038  g  is  dissolved  by  10  cc  of  boiling 
H2S04  (McCoy,  Eighth  Inter.  Cong  App. 
Chem  1912.2) 

HCl+HNOs,  so  long  as  they  are  sufficiently 
dil  or  the  temperature  is  so  low  that  they 
cannot  react  on  each  other/  have  no  action  on 
Pt.  Addition  of  Cl  does  not  bring  about  re- 
action, but  a  few  drops  of  KN02  or  N20s  H-  Aq 
bring  about  an  immediate  reaction.  (Millon  ) 

Slowly  sol  in  HI+Aq  (Deville,  C.  R  42. 
896.) 

Cone.  HSP04  attacks  Pt  when  heated  in 
presence  of  air,  but  not  in  its  absence.  (Htitt- 
ner,  Z  anorg.  1908,  59.  216.) 

Pi  dissolves  easily  in  most  acids  when  they 
contain  H202.  (Fairley,  B,  1875,  8.  1600.) 

Slowly  sol.  in  boiling  FeCl3-i-Aq  f  Saint- 
Pierre,  C.  R.  64.  1077.) 

FeCl8  in  acid  solution  is  without  influence 
on  Pt.  (Marie,  C.  R.  1908,  146.  476.) 

Pt  is  completely  insoL  in  KCN-f-Aq. 
(R6ssler,  Z.  Chem.  1866.  175.) 

Pt  is  attacked  by  boiling  cone.  KCN-f  Aq. 
(Deville  and  Debray,  C.  R.  82.  241.) 

Solubility  of  Pt  in  10%  KCN+Aq  is  very 
small  at  ord.  temp.  (1.4  mg.  in  8  days)  but 
is  considerably  greater  in  boiling  cone.  KCN 
-fAq.  (71.5  mg.  in  5  hours).  (Glaser,  Z. 
Elektrochem.  1903,  9.  15.) 

Pt  foil  is  dissolved  in  boiling  KCN+Aq 
(0.030  g.  for  1  cc.  in  1  hour).  InsoL  in  cold 
KCNH-Aq.  (Brochet  and  Petit,  C.  R.  1904. 
C.  R.  138.  1255.) 

Sol  m  RbCl4I+Aq  (Erdmann,  Arch. 
Pharm  1894,232.30) 

Insol  m  liquid  NH3  (Gore,  Am.  Ch.  J. 
1898,  20.  828  ) 

Platinum  ammonium  compounds. 

Data  published  since  the  first  edition  of  this 
work  have  not  been  included  in  this  edition. 

See  — 

Platosamine  comps.,  Pt 

Platosewncfoamine  comps., 
pt<NH,NH»R 


e  comps., 
3R 
NH8R. 

Platosamine  comps., 

Platososewamine  comps.,  Pt<^ 

Diplatoifoamine  comps., 
Pt—  NH3.NH3.R 

Pt—  NH3.NH3  R 
Bromoplatinamine  comps., 


Chloroplatinamine  comps.* 
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Chloronitratoplatinamine  comps., 


lodoplatinamhxe  comps., 
Hydroxyloplatinamine  comps., 


R 


Nitratoplatinamine  coinps., 


Sidphatoplatinatnine  comps., 


comps., 
Br3PtNH8.NH3  R 

-  Bromonitritoplatinsmwfoamine  comps., 
Br2(NO2)PtNH3.NH3.R. 

Chloroplalinsmadiamine  comps., 
Cl3PtNH3.NH3.R. 

ChlorohydroxylonitritosemW&amine  comps., 
CI(OH)(NO2)Pt]SrH3  NH8.R. 

Chloronitritoplatinsew^amine  comps., 
Cl2(N02)PtNH3.NH8  R. 

lodoplatinsewawtenine  comps., 
I3PtNH3.NH3R. 

HydroxylosewiV&amine  comps., 
(OH)3PtNH3.NH3  R. 

comps., 


Bromoliydxoxylaplatinmorw^'amine  comps. 


e  comps., 


Hydroxyloplatinw 

NH8.NH3.R 


comps*, 


comps., 


Bromoplatindtamine  comps*, 

T>rpf^NH3.NH8.R 
Br2Pt<NHsNHsR 

Bromocarbonatoplatindtamine  comps., 


Bromochloroplatin^amine  comps., 
3)4K2. 


Bromohydroxyloplatiiuitamine  comps., 
Br(OH)Pt(NH3)4R2. 
Bromomtratoplatmcfo'amiae  comps., 


Bromosulphatoplatindiamine  comps., 
Br2(S04)[Pt(NH3)4R2]3. 

Carbonatochloroplatindtamine  comps., 
(C03)Cl2[Pt(NH3)ji2]8. 

Carbonatonitratoplatia^minine  comps., 


Chloroplatin^amine  comps., 
Cl2Pt(NH3)4R2 

CUorohydroxyloplatmcfoajnine  comps., 
C1(OH)(NH3)4R2. 

Chloroiodoplatm^amine  comps., 
ClIPt(NH3)4R2 

Chloronitratoplatin<iiamine  comps., 
CKN03)Pt(NH3)4R2. 

Hydroxyloplatinrfiamine  comps., 
(OH)2Pt(NH3)4R2. 

Hydroxylonitrato^amine  comps., 
(OH)(N03)Pt(NHs)4R2. 

Hydroxylosulphato^amine  comps., 
(OH)2S04[Pt(NH3)4R2]2. 

lodoplatin^iamme  comps.,  I2Pt(NH3)4R2. 

lodoaitritoplatin^amine  comps., 
I(N02)Pt(NH3)4R2. 

Mtratoplatindtamine  comps., 
(N03)2Pt(NH3)4R2. 

Mtritoplatind^amiae  comps., 
(N02)2Pt(NH3)4R2. 

SulphatoplatincfoaEaine  comps.. 
(S04)Pt(Nfi3)4R2/ 

tina  mine  comps., 


NH3.R 
:NHa.R. 
Bronxo^platin^tamine  comps., 


Hydroxylorfiplatin^amine  comps., 
(OH)2Pt2(NH8')sR4. 

lodo^platin^amine  comps., 
I2Pt2(NH3)8R4. 

Nitratodzplatin^amine  comps., 
(N03)2Pt2(NH8)8R4. 

Platinirtamine  comps., 
NH8.NH3.NH8.R 


comps.,  Pt4(NH3)8Rio. 
Ocioplatmamine  comps.,  Pt8(NH8)18Ris. 

Platinum  antimonide,  PtSb2. 
(Christofle,  1863.) 

Platinum  arsenide,  Pt8As2. 
(TivoH,  Gazz.  ch.  it.  14.  487.) 
PtAs2.    Min.  Sperrylite.    SI.  attacked  by 
aqua  regia.    (Wells,  SiU.  Am.  J,  (3)  37.  67.) 

Platinum  arsenic  hydroxide  (?),  PtAsOH. 

Insol.  in,  and  slowly  decomp.  by  H20  and 
alcohol.  Easily  decomp.  by  HCH-Aq;  not 
attacked  by  HN08+Aq.  Sol.  in  aqua  regia; 
not  attacked  by  cold  cone.  H2SC>4,  but  de- 
comp. on  heating.  (TivoH,  Gazz.  ch.  it.  14. 
487.) 
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Platinum  potassium  azoimide. 

Ppt.  Explodes  violently  even  in  aq.  solu- 
tion. (Curtius,  J.  pr.  1898,  (2)  68.  304.) 

Platinum  boride,  Pt2B2. 

Very  slowly  sol.  in  aqua  regia.  (Martins, 
A.  109.  79.) 

Platinous  bromide,  PtBr2. 

Insol.  in  H20.  Sol.  in  HBr-f  Aq.  SI.  sol. 
inKBr+Aq.  (Topsoe,  J.  B  1868.274) 

Platinic  bromide,  PtBr4 

Not  deliquescent;  sol  in  H20  (Mever 
and  Zublm,  B.  13.  404.) 

SI.  sol  in  H20.  100  g  PtBr4-f-Aq  sat.  at 
20°  contain  0  41  g.  PtBr4.  (Halberstadt,  B. 
17.  2962.) 

Easily  sol  inHBr+Aq;sl  sol  inHC2H302 
+Aq.  Sol.  in  considerable  amount  in  K  or 
NH4  oxalate+Aq. 

Very  si.  sol  in  alcohol  or  ether,  also  in 
glycerine.  (Halberstadt ) 

Platinic  hydrogen  bromide. 
See  Bromoplatinic  acid. 

Platinous  bromide  carbonyl. 
See  Carbonyl  platinous  bromide. 

Platinic  bromide  with  MBr. 
See  Bromoplatinate,  M. 

Platinum  carbide,  PtC2. 

Hot  aqua  regia  dissolves  out  nearly  all  the 
Pt.  (Zeise,  J.  pr.  20.  209.) 

Platinum  carbon  cfosulphide,  PtCS2. 
See  Platinum  sulphocarbide. 

Platinum  monochloride,  PtCl+zH2O. 

Easily  sol.  in  HC1;  mod,  sol.  in  hot  dil. 
H2S04  without  decomp.  (Sonstadt,  Proc. 
Chem.  Soc.  1898,  14. 179.) 

Platinous  chloride,  PtCl2. 

Insol.  in  H20,  cone.  H2S04,  or  HN08.  Sol. 
in  hot  HCl+Aq  with  exclusion  of  air.  (Ber- 
zelius.) 

Insol.  in  alcohol  or  ether;  sol.  in  NH4OH+ 
Aq.  (Raewsky,  A.  ch.  (3)  22.  280.)  Sol.  in 
aqua  regia  with  formation  of  PtCl4. 

Insol.  in  cold  cone.  KI+Aq,  but  sol.  when 
heated.  (Lassaigne,  A.  ch.  (2)  51. 117.) 

SI.  sol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Insol.  in  acetone.  (Fidmann,  C.  C.  1899, 
II.  1014.) 

Platinum  ^chloride,  PtCl8. 
SI.  sol.  in  cold,  more  sol.  in  hot  H^O. 
Partially  hydrolyzed  by  boiling  with  H20. 


Insol  in  cold  cone  HC1  Sol.  in  hot  cone. 
HC1  with  decomp. 

Pol.  in  KI+Aq.  (Wohler,  B  1909,  42. 
3961.) 

Platinic  chloride,  PtCl4. 

Not  deliquescent.    Very  sol  mH2O.    (Pul- 
hnger,  Chem.  Soc.  61.  420.) 
Sp.  gr.  of  aqueous  solution  containing: 

5        10          15        20        25  %  PtCl4, 
1  046  T  097  1  153  1  214  1  285 

30        35        40        45        50  %  PtCl4. 
1  362  1  450  1  546  1  666  1  785 
(Precht,  Z.  anal.  18.  512.) 

Insol.  in  cone.  H2S04.    (Dumas.) 

SI.  sol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Sol.  in  alcohol  and  ether;  sol.  in  anhydrous 
acetone.  (Zeise,  A.  33.  34  ) 

Insol.  in  ether.  (Willstatter,  B.  1903,  36. 
1830.) 

SI.  sol.  in  methvl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Sol  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014:  Naumann,  B.  1904.  37.  4328.) 

+H2O.  Sol.  in  H20.  (Gutbier  and  Hein- 
rich,  Z.  anorg.  1913,  81.  378.) 

-HH20.  Sol.  in  H20.  (Pigeon,  C.  R. 
1891, 112.  792.) 

+5H2O.  Not  deliquescent.  Sol.inH2Oor 
HCl+Aq. 

Composition  is  probably  H2PtCl40+4H2O. 
(Norton,  J.  pr.  110.  469.) 

+7H2O.    Sol.  in  H20.    (Pigeon.) 

+8H2O.  (Blondel,  A.  Ch.  1905,  (8)  6. 
98.) 

Platinic  thaUium  chloride,  Tl3Pt2Cl8H604. 

Ppt.;  insol.  in  H20.  (Miolati,  Z.  anorg. 
1900,  22.  460.) 

Platinous  hydrogen  chloride. 
See  Chloroplatinous  acid. 

Platinic  hydrogen  chloride* 
See  ChloropJatinic  acid. 

Platinous  chloride  with  MCI. 
See  Chloroplatinite,  M. 

Platinic  chloride  with  MCI. 
See  Chloioplatinate,  M. 

Platinous  phosphorus  chloride. 
See  Phosphorus  platinous  chloride. 

Platinic  phosphorus  chloride. 
See  Phosphorus  platinic  chloride. 

Platinous  chloride  carbonyl. 
See  Carbonyl  platinous  chloride. 
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Platinum  chloride  hydroxylamine, 
Pt(NH2OH)2Cl2 

Ppt,  Sol  in  alcohol  and  m  ether  De- 
comp  m  aq.  solution 

Pt(NH2OHjtCl2.  Sol  in  H20.  (Uhlen- 
huth,  A  1900,  311.  124  ) 

Platinous  chloride  sulphocarbamide, 

PtCla,  4CS(NH2)2 

SI.  sol  m  H20;  very  sol.  m  hot  H20; 
decomp  si  on  boiling  (Kurnakow,  J.  pr. 
1894,  (2)  50.  483.) 


Platinum  chloroiodide, 

Very  deliquescent  (Ivammerer,  A  148. 
329.) 

PtClI3  Insal  m  H2O  SI  sol.  m  alcohol 
Sol  in  KOH+Aq,  from  which  it  is  pptd.  by 
H2S04.  (Mather,  Sill.  Am.  J  27.  257  ) 

Platinum  chloronitride,  PtNCl 
(Alexander,  C.  C.  1887.  1254.) 

Platinous  cyanide  with  MCN. 
See  Platinocyanide,  M. 


Platinous  fluoride, 

Insol.  in  H2O.  (Moissan,  A  eh.  (6)^24. 
287.) 

Platinic  fluoride,  PtF4. 

Deliquescent.  Sol  in  H2O  with  immediate 
decomp  into  Pt04H4  and  HF  (Moissan,  C 
R.  109.  807.) 

Platinous  hydroxide,  Pt02H2. 

Sol.  in  HC1,  HBr,  and  H2S03+Aa,  but 
not  in  other  oxygen  acids.  Decomp  by 
boiling  KOH+Aq  (Thomsen,  J.  pr  (2)  16. 
344.) 

When  freshly  pptd.  is  insol.  in  dil.  HN08 
and  H2S04,  and  in  HCgHsOs;  sol.  in  cone. 
EN03  and  H2SO4.  Very  sol.  in  H2SO8  and 
HCL  After  drying,  is  insol.  in  cone.  HNO3 
and  H2S04.  (Wdhler,  Z.  anorg.  1904,  40. 
424.) 

Platinic  hydroxide,  Pt(OH)4. 

Easily  sol  in  dil.  acids  and  in  NaOH+Aq. 
(Topsoe,  J.  B  1870.  386.) 

Nearly  insol  in  acetic  acid     (Ddbereiner.) 

Insol/  in  all  acids  except  cone.  HC1  and 
aqua  regia.  fWohler,  Z.  anorg.  1904,  40. 
438.) 

+HaO    Ppt.  (Prost,  Bull.  Soc.  f2)  44.  256.) 

Insol.  in  2N--H2SO4  and  dil.  HN08+Aq: 
mod.  sol.  in  cone.  HNOS,  HiSO^  2N-HC1  and 
NaOH+Aq.  (WShler.) 

-f2H20.  Easily  sol.  in  dil.  acids,  even 
acetic  acid,  and  in  NaOH-fAq.  (Topsoe.) 

Insol.  in  acetic  acid;  si.  sol.  in  2N-HaS04 
and  HNOS;  easily  sol.  in  HC1,  and  NaOH-f 
Aq.  (Wdhler.) 


Platinoplatinic  hydroxide,  Pts04,  9H20. 
Ppt.    (Prost,  Bull  Soc   (2)  46.  156.) 
PtsOn,  11H2O     Ppt.     (Prost.) 

Platinum  hydroxylamine  comps. 

See— 

Platodaoxamine   comps.,   Pt(NH30)4R2 

Platosoxamine      comps.,    Pt(NH3O)2Il2. 

Platosoxamine-amine  comps., 
Pt(NH3O)3NH3R2. 

Platinous  iodide,  PtI2. 

Insol.  m  H20,  acids,  or  alcohol.    (Lassaigne, 
A  ch  (2)  51.  113.) 

Difficultly  sol  in  Na2S03+Aq.    (Topsoe.) 


solved  <  ____________  ..  - 

by  cone  H2S04,  HC1,  or  HNO3+Aq,  but 
gradually  decomp.  by  KOH  or  NaOH+Aq. 
(Lassaigne.) 

Insol  in  acetone.  (Eidmann,  C.  C.  1889, 
II  1014.) 

Platinic  iodide,  PtI4. 

Insol  in  H20.  Sol  in  NaOH  or  Na2C03-|- 
Aq,  H2S03,  or  Na2S03+Aq  Sol  in  HI+Aq 
or  alkali  iodides  4-Aq  Sol.  in  alcohol,  with 
partial  decomp.  Not  attacked  by  acids. 
(Lassaigne,  A.  ch.  (2)  51.  122  ) 

Very  sol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Sol  in  alcohol  (Belluci,  C.  C  1902,  I. 
625) 

Platinic  iodide  with  MI. 
See  lodoplatinate,  M. 

Platinum  nitride  chloride,  PtNCl. 
See  Platinum  chloronitride. 

Platinous  oxide,  PtO. 

Sol  in  H2SO8H-Aq  Insol.  in  other  acids. 
(DSbereiner,  Pogg  28.  183  ) 

Sol.  in  cone.  H2S04;  easily  in  cone  HCl-h 
Aq  (Storer's  Diet.) 

Very  si.  sol.  in  HC14-Aq.  SI.  sol.  in  aqua 
regia.  (Wbhler,  B.  1903,  36.  3482.) 

Platinic  oxide,  PtO2. 

Insol.  in  acids,  even  aqua  regia.  (Wdhler, 
Dissert,  1901.) 

Platinum  tfnoxide,  PtO3 

Unattacked  by  dil.  H2SO4;  HNO8  or  acetic 
acid.  Sol.  with  decomp  in  dil.  and  cone.  HC1, 
cone.  H2S04  or  cone.  HN03.  (Wbhler,  B. 
1909,  42.  3329  ) 


Insol.  in  dil  sol  in  cone.  H2S04.  SI.  sol,  in 
hot  dil.  HN03.  Sol.  in  HC1  Sol.  in  cone. 
alkali  hydroxides  +Aq.  (W6hler,  B.  1909,  42. 
3964.) 
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+2H20.  Insol.  in  HN03  and  H2S04. 
Insol.  in  alkalies  +Aq,  also  cold  dil.  HCl+Aq. 
Sol.  in  aqua  regia.  (Dudley,  Am.  Ch.  J. 
1902,  28.  66.) 

+5H20.     (Detepine,  Bull.  Soc.  1910,  (4) 

Platinoplatinic  oxide,  Pt304. 

Not  attacked  by  long  boiling  with  HC1, 
HN03,  or  aqua  regia.  (Jorgensen,  J  pr  (2) 
16.  344.) 

Does  not  exist.  (Wohler,  Z.  anorg.  1904. 
40.450.) 

Platinum  oxychloride,  3PtO,  PtClj  (?). 

Sol.  m  HC1,  and  in  KOH+Aq  (Kane, 
Phil.  Trans.  1842.  298.) 

PtCl2(OH)2=H2PtCl2O2  (Jo'rgensen,  J 
pr.  (2)  16.  345.) 

5PtO2,  2HC1+9H20.  Insol.  in  cold  H20; 
decomp.  on  bofling.  Slowly  sol.  in  HC1. 
(Blondel,  A.  ch,  1905,  (8)  6.  100.) 

Platinum  oxysulphide,  PtOS. 
See  Platinum  sulphydroxide. 

Platinum  phosphide,  PtP2 

Insol.  in  HCl+Aq  Sol  in  aqua  regia. 
(Schrdtter,  W.  A.  B  1849.  303.) 

PtP2H2.  Insol.  in  H20,  and  HCl+Aq. 
(Cavazzi,  Gazz  ch.  it.  13.  324.) 

PtP  Insol.  in  aqua  regia.  (Clark  and 
Joshn.) 

Pt2P  Sol  in  aqua  regia  (Clark  and 
Joslin ) 

PtsPs  Partially  sol  in  aqua  regia.  (Clark 
and  Joshn,  C  N  48.  385.) 

Attacked  very  slowly  by  aqua  regia. 
Rapidly  sol.  in  molten  alkalies.  (Granger. 
C.  N.  1898,  77.  229 ) 

Completely  sol  in  aqua  regia  if  the  action 
sufficiently  prolonged,  though  with  difficulty. 
(Granger,  C.  R  1898,  123.  1285  ) 

Platinum  cfoselenide,  PtSe2. 

As  PtS2.  (MinozzJk  Chem.  Soc.  1909,  96. 
(2)  899.) 

Platinum  Znselenide,  PtSe3. 

SI.  attacked  by  hot  cone.  HN08;  not  at- 
tacked by  cold  cone.  HCl+Aq;  slowly  sol. 
in  aqua  regia  and  Cl2+Aq;  insol.  in  CS2. 

Platinum  silicide,  Pt2Si. 

Sol.  in  hot  aqua  regia.  (Vigouroux,  C.  R. 
1896,  123.  117.) 

PtsSi2.    (Co^on,  C.  R.  94.  27.) 

PtaSis.  Slowly  decomp.  by  aqua  regia. 
(Guyard,  Bull.  Soc.  (2)  25.  511J 

PtSi.  Insol.  in  HNOi,  H2S04,  HF,  and  HC1. 
Completely  sol.  in  aqua  regia.  (Lebeau  and 
Novftzky,  C.  R.  1907,  145.  241.) 


Platinum  sulphydroxide,  PtOS+H20  = 

PtS(OH)2. 
Decomp  easily  into  — 

0        =PtOS+MH20.  H20 


cannot  be  removed  without  decomposing  the 
compound,    (v.  Meyer,  J  pr  (2)  15.  1  ) 

Platinous  sulphide,  PtS 

Not  attacked  by  boiling  acids,  aqua  regia, 
or  KOH+Aq.  (BSttger,  J.  pr.  2.  274.) 

Sol.  in  large  excess  of  (NH4)2S+Aq. 

Platinoplatinic  sulphide,  Pt2Ss. 

Not  attacked  by  HC1  or  HNO3+Aq,  and 
only  slowly  by  aqua  regia.  (Schneider,  Pogg. 
138.  607.) 

Platinic  sulphide,  PtS2. 

Anhydrous  Aqua  regia  attacks  si  ,  other 
acids  not  at  all.  (Davy.) 

Hydrated  Insol.  m  HCl+Aq;  si.  sol,  in 
boiling  HNOa+Aq.  Sol.  n  aqua  regia. 
(Fresemus.)  Sol  in  alkali  sulphides,  hydrates 
and  carbonates+Aq  (Berzehus  )  Very  si. 
sol.  m  (NH4)2S+Aq  (Claus  ) 

Insol.  in  NH4C1,  or  NH4NO3+Aq. 

1  pt.  PtCl4  in  100  pts.  H  O+25  pts  HC1  is 
notpptd  byH2S.  (Reinsch.) 

Difficultly  sol.  in  alkali  sulphydroxides+ 
Aq,  but  more  easily  in  presence  of  SnS, 
Sb2S8,  AsoS3,  or  SnS2.  (Ribau,  C.  R.  85. 
283.) 

Platinum  sulphide,  PtsSe,  or    jTeiraplatinum 

sulphoplatinate,  4PtS,  PtS2. 
Decomp.  on  moist  air,  but  not  attacked  by 
acids.    (Schneider,  J.  pr.  (2)  7.  214.) 

Pktdnum  sulphides  with  M2S. 
See  Sulphoplathiate,  M. 

Platinum  sulphocarbide,  PtC2S2. 

Not  attacked  by  hot  HC1,  HN08+Aq, 
slightly  by  aqua  regia.  (Schutzenberger, 
CTR.  111.  391.) 

Platinum  telluride,  PtTe. 

Decomp.  by  fused  oxidizing  agents;  slowly 
sol  in  cone.  HN03.  (Roessler,  Z.  anorg. 
1897,  15.  407.) 

Platinum  ditelluride,  PtTe2. 

Insol.  in  boiling  cone.  KOH+Aq;  slowly 
sol.  in  boiling  cone.  HN08;  decomp.  by  fused 
oxidizing  agents.  (Roessler.) 

Plato-. 

See  also  Platino-. 
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Platoamidosulphonic  acid. 

Potassium  platoamidosulphonate, 

K2Pt(NH2S08)4+2H2O. 
Very  sL  sol.  in  cold  H2O;  sol.  in  10  pts. 
boiling  H20.     (Ramberg  and  St.   Kahlen- 
berg,  B.  1912,  45.  1514.) 

Sodium  ,  Na2(Pt(NH2S08)4-f4H20. 

Very  sol.  in  H2O.     (Ramberg   and  St. 
Kahlenberg.) 

Plato&amine  bromide,  Pt[(NH3)2Br]24- 
3H2O. 

Easily  sol.  in  H20.    (Cleve.) 

carbonate,  Pt(N2H6)2CO3+H2O. 

Sol.  in  H20.    (Peyrone,  A.  51. 14.) 
Pt(N2H6Cp3H)2     SI.  sol  in,  but  decomp. 

by  boiling  with  H20  into — 

sesgmcarbonate. 

More  sol.  than  preceding  salt.    (Reiset,  C. 
R.  11. 711.) 


chloride,  Pt[(NH8)2Cl]2+H20. 

"Reiset's  first  chloride"  Sol.  in  4  pts 
H20  at  16.5°,  and  in  less  hot  H20.  Insol  hi 
alcohol  or  ether.  (Reiset,  A.  ch.  (3)  11. 419.) 

As  sol.  in  NH4Cl+Aq  as  in  H20;  insol.  hi 
absolute  alcohol;  si.  sol  m  dil.  alcohol;  very- 
sol,  in  dil.  HCl+Aq.  (Peyrone,  A.  ch  (3)  12. 
196.) 


cuprous  chloride,  Pt(NH8)4Cl2,  Cu2Cl2. 

Sol.  in  H20.and  pptd.  from  H20  solution 
by  alcohol.    (Buckton.) 


cupric  chloride,  Pt(NH8)4Cl2,  CuCl2. 

SL  sol.  in  cold,  decomp.  by  hot  H20  into 
Pt(NH8)4Cl2,  Cu2Cl2.  (Buckton,  Chem.  Soc. 
6.  218 ) 

Nearly  insol.  in  H20;  easily  sol.  in  warm 
HCl-fAq;  insol.  in  alcohol.  (Millon  and 
Commaille,  C.  R.  57.  822.) 

Millon  and  Commaille's  salt  is 
Cu(NH?)4Cl2,  PtCl2,  cuprammonium  chloro- 
platinite. 

lead  chloride,  Pt(NH8)4Cl*,  PbCl2. 

Sol.  in  hot,  much  less  in  cold  H20.  Insol. 
in  HCl+Aq  or  alcohol.  (Buckton,  Chem. 
Soc.  5. 213.) 

mercuric  chloride,  Pt(NHs),4Cl2,  HgCl2. 

Easily  sol.  in  hot  H20>  much  less  in  cold. 
Insol.  in  HCl+Aq.  (Buckton.) 


zinc  chloride,  Pt(NH»)4Cl2,  ZnCI2. 

Easily  sol.  in  hot  H2O.    Insol.  in  alcohol. 
(Buckton.) 


Platodiamine   chloroplatinate,   Pt(NH3)4Cl2, 

PtCl4. 

Ppt     InsoL  m  H20.    (Cossa,  Gazz.  ch.  it. 
17.  1.) 


•  chloroplatinite,  Pt(NH3)4Cl2,  PtCl2. 


(Magnus*  green  salt.)  Insol.  in,  and  not  de- 
comp. by  H20,  HCl+Aq,  or  alcohol.  (Mag- 
nus.) 

Slowly  sol.  in  boiling  NH4OH+Aq  and  in 
cone.  NH4  salts +Aq.  (Reiset,  A.  ch.  (3)  11. 
427.) 

Almost  as  sol.  in  (NH4)2C08+Aq  as  hi 
NH4OH-f  Aq.  Sol  in  hot  PtCl4-fAq.  (Rei- 
set) 

Not  decomp.  by  boiling  KOH,  dil.  HC1,  or 
H2S04+Aq,  but  easily  by  HN04+Aq. 
(Gros,  A.  27.  245.) 

chromate,  Pt(NH3)4Cr04. 

Scarcely  sol.  in  H2O.    (Cleve.) 


-  c&chromate,  Pt(NH3)4Cr207. 


SI.  sol.  in  H20.  Insol.  in  alcohol.  Sol.  ha 
KOH+Aq.  (Buckton,  Chem.  Soc.  5.  213.) 

platinous  cyanide,  Pt(NH8)4(CN)2, 

Pt(CN)2. 

SI.  sol.  m  cold,  easily  in  boilmg  H20;  sol. 
in  KOH,  HC1,  and  dil.  H2SO«+Aq  without 
decomp.,  but  cone.  H2S04  decomposes. 

potassium  f  errocyamde, 

Pt(NH8)4K2[Fe(CN)6]2+3H20. 

hydroxide,  Pt[(NH8)2OH]2. 

"Reiset's  first  base."  Easily  sol.  in  H2O. 
SL  sol.  hi  alcohol. 


•  iodide,  Pt[(NHs)2I2], 


SL  sol.  in  cold,  more  easily  in  hot  H2O,  but 
slowly  decomp.  on  boiling.    (Reiset.) 


•  nitrate,  Pt[(NHs)2N03]2 


Sol.  in  about  10  pts.  boiling  H20.  InsoL  or 
but  si.  sol.  hi  alcohol.  (Peyrone,  A.  ch.  f3) 
12.  203.) 

nitrate    sulphate,    [Pt(NH8)4NO8]2S04, 

Pt(NH8)4S04, 

Very  easily  sol.  in  H20  (Carlgren,  Sv.  V. 
A.  F.  47.  310.) 


-nitrite,  Pt[(NH8)2N02]2-f2H20. 


Efflorescent.    Very  sol.  hi  hot  or  cold  H2O. 
InsoL  in  90%  alcohol.    (Lang.) 


-  platinous  nitrite,  Pt[(NH8)2N02]2, 


Pt(N02)2. 

Scarcely  sol.  in  cold,  somewhat  more  easily 
in  hot  H20.  Not  attacked  by  cold  dil.  acids. 
More  sol.  hi  NH4OH+Aq  than  in  H2O. 
(Lang) 
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Platocfeamine     phosphate,     Pt(N2H6)2HPO4 


Rather  difficultly  sol.  in  cold,  and  very 
easily  in  hot  H20.  (Cleve.) 

-  ammonium  phosphate, 
Pt[(N2H6)P04(NH4)2]2,    4NH4H2P04+ 
H20. 

Very  easily  sol  in  H20  with  decomp.  into  — 
Pt(N2H6H2P04)2,  2NH4H2P04+9H20. 

Much  more  sol.  in  H20  than  the  preceding. 

comp.  (Cleve.) 

-  sulphate,  Pt(NH3)4S04. 

Sol.  in  32  pts.  H20  at  16  5°;  more  easily 
when  heated.  (Reiset.) 

Sol  in  50-60  pts.  boiling  H20;  less  in  cold 
H20;  msol.  in  alcohol.  (Cleve.) 


-  sulphate,  acid,  Pt[(NH3)2S04H]2+H20. 
Decomp.  by  H20  or  alcohol  into  neutral 

salt. 

3Pt(NH3)4S04,  H2S04+H2O.    Sol.  m  H2O. 
(Cleve.) 

-  sulphite,  Pt(NH3)4S03. 

Nearly  msol.  in  cold  H2O.    (Birnbaum,  A. 


152.  143  ) 

Pt[(NH8)2S03H]2+2H2O, 
HCl+Aq.    (Cleve) 


Ppt.     Sol.   in 


•platinous  sulphite. 


-  ujLa.LjLU.uua   oiu.mju.LC. 

3Pt(NH3)4S03,  PtS03+2H20. 
Scarcely  sol.  in  cold  H20,  sol.  in  190  pts. 

H20  at  100°.    Easily  sol.  in  warm  HCl+Aq 

with  decomp.    (Peyrone.) 

+4H20     (Carlgren,  Sv  V.  A.  F.  47.  308.) 
2Pt(NH8)4S03,     PtS03,  H2S03    Insol.  in 

cold  H20  or  alcohol.   Scarcely  sol.  in  hot  H20. 

(Peyrone  ) 

-  sulphocyanide,  Pt(NH3)4(CNS)2+H20. 
Very  sol  in  H2O.    Solution  is  decomp.  on 

boiling.    (Cleve,Sv.V.A.H.10,9.7.) 

-  platinous  sulphocyanide, 

Pt(NH3)4(CNS)2,  Pt(CNS)t. 
Insol  in  H20  and  alcohol;  sol.  in  dil.  HCl-f 
Aq.    (Buckton,  Chem.  Soc.  13.  122.) 


Platomonoc&ainine  chloride, 
Easily  sol.  m  H20.    (Cleve.) 

PlsLtomonodiamwe  chloroplatinite 

N  H3)  2C1 


Moderately  sol.  in  cold,  but  more  easily  in 
hotH20.   (Cleve.) 


nitrate, 
Easily  sol.  in  H20.    (Cleve.) 


Easily  sol.  in  cold,  but  much  more  in  hot 


H20. 


PlatosermVfo'amine  bromide,  Pt<gr    8^2  r 
Sol  m  H20.    Easily  sol.  in  NH4OH+Aq. 


(Cleve) 


-  chloride, 


(Peyrone's  chloride.)  Sol  in  387  pts.  H2O 
at  0°,  and  26  pts  at  100°  (Cleve);  in  33  pts.  at 
100°.  (Peyrone.) 

Sol.  in  NH4OH+Aq;  very  si.  sol  in  HC1  or 
H2S04-f  Aq;  more  easily  in  HNO3-f  Aq;  sol. 
in  alkali  carbonates  +Aq.  (Peyrone.  A.  ch. 
(3)  12.  193.) 

Platosem^'amine  chlorosulphurous  acid, 


Easily  sol.  in  H20.    (Cleve.) 

Ammonium  plaiosetrndiamine  chlorosulphite 
platoscm^amine  sulphite, 


pt<( 


NH3)2S03NH4, 


2H2O. 

Easily  sol.  m  H20.    Insol.  in  alcohol. 
(Cleve) 

Plaiosemidisiiome  cyanide, 

PtfCN)(NH3)2CN. 
Easily  sol  In  H20.   (Cleve  )J 


•platinous   cyanide,    Pt(CN)(NH8)2CN, 


Pt(CN)2(?). 
Ppt. 

—  hydroxide,  Pt<^Ha)2OH 
Not  known. 


"OH. 


-  iodide, 


SI.  sol  in  boiling  H20.    (Cleve.) 
—  nitrate '. 


Moderately  sol.  in  H20.    (Cleve.) 


Very  si.  sol.  in  cold,  more  easily  in  hot  H20. 


-  oxalate,  Pt(NH3)2C2O4. 


(Cleve.) 
+2H2O.    (Cleve.) 


•sulphate,  Pt< 


Very  si.  sol.  even  in  hot  HS0.    (Cleve.) 
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Platosewzwiiamine  sulphocyanide, 

Pt(SCN)(NE3)2SCN. 
Easily  sol.  in  warm  H2O,  but  solution  soon 


sulphurous  acid. 

Ammonium  plato$#mVfo'amine  sulphite, 
Pf  .(NHs^SOsCNHJ  /VTTT  x  qn 
Pt<S03(NH4)  '  (NH4)2S03. 

Very  sol  inH20.    (Cleve) 

Barium ,  Pt(S03)[(NH3)2S03]Ba,  BaS03. 

Ppt.   (Cleve.) 

Silver .   Pt(S03Ag)[(NH3)2S03Ag], 

Ag2S03 
Ppt.    (Cleve.) 

Diplatodtamine  chloride,  Pt2(NH8)4Cl2. 
Insol.  in  H20. 


•hydroxide,  Pt2(NH3)4(OH)2+H20. 


Insol.  in  H20. 


-nitrate,  Pt2(NH3)4(N03)2. 


Insol.  in  H20.    (Cleve.) 

sulphate,  Pt2(NH3)4S04. 

Insol.  in  H20.    (Cleve.) 

Platobromonitrous  acid. 

Potassium  platobromonitrite,  K2Pt(N02)3Br 
+2H20. 

Sol.  in  about  3  pts.  cold,  and  2  pts.  boiling 
H20.  (Vezes,  A.  oh.  (6)  29.  194.) 

JK2Pt(NO2)aBr2-hH20.  Sol.  in  1  pt.  cold, 
and  still  less  hot  H2O.  Insol  in  alcohol. 
(Vezes.) 

Platochloronitrous  acid. 

Potassium  chloronitrite,  K2Pt(N02)3Cl+ 
2H20. 

Sol.  in  about  3  pts.  cold,  and  2  pts.  boiling 
H20.  (Vezes,  A.  ch.  (6)  29.  178.) 

JEC2Pt(N02)2Cl2.  Sol.  in  about  3  pts.  cold, 
and  2  pts.  boiling  H2O.  (Vezes.) 

Platochlorosulphurous  acid. 
See  Chloroplatosulphurous  acid* 

Platoiodonitrous  acid,  H2Pt(N02)2ls. 

Known  only  in  solution.  (Nttson,  J.  pr.  (2) 
21.  172.) 

Aluminum  platoiodonitrite,  Al2[Pt(N02)2I2]8 

+27H2O. 
Easily  sol.  in  H20.    (Nilson.) 

Ammonium ,  (NH4)2Pt(N02)2I2-f 2H20. 

Sol.  in  H20;  decomp.  on  heating. 


Barium     platoiodonitrite,     BaPt(N02)2I2-j- 

4H20 
Very  sol.  in  H20 

Cadmium ,  CdPt(N02)2I2+2H20. 

Easily  sol.  in  H20. 

Caesium ,  Cs2Pt(NO2)2I2+2H20. 

Easily  sol  ui  H20. 

Calcium ,    CaPt(N02)2I2+6H20. 

Very  easily  sol.  in  H20 

Cerium ,  Ce2[Pt(N02)2I2]s+18H20. 

Easily  sol  in  H20. 

Cobalt ,  CoPt(N02)2I2+8H20. 

Sol.  in  H20. 

Didymium ,  Di2[Pt(N02)2I2]3+24H20. 

Sol.  in  H20. 

Erbium ,  Er2[Pt(N02)2I2]3+18  H20. 

Sol.inH20 

Ferrous ,  FePt(N02)2I2+8H2O, 

Sol.inHsO. 

Ferric ,  Fe2[Pt(N02)2I2]8+6H20. 

Sol.  in  H20. 

Lanthanum ,    La2pt(N02)2I2J3+24:H2O. 

Sol.  in  H20. 

Lead ,  basic,  PbPt(N02)2I2,  Pb(OH)2. 

Insol.  in  H20. 

Lithium ,*   Li2Pt(N02)2I2+6H2O. 

Very  sol.  in  H20. 

Magnesium ,    MgPt  (N02)  2I2 +8H2O. 


Sol.  in  H20. 

Manganese ,  MnPt(N02)2I2+8H20. 

Sol.  in  H2O. 

Mercurous .    basic,    2Hg2Pt(NO2)2I2, 

Hg20+9H20. 
Insol.  in  H2O. 

Nickel ,  NiPt(N02)2I2+8H20. 

Sol.  in  H20. 

Potassium ,  K2Pt(N02)2I2+2H20. 


Very  sol.  hi  al 

Rubidium ,  Rb2Pt(N02)2la+2H2O. 

Sol.  in  H20. 
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Silver  platoiodonitrite,  Ag2Pt(N02)2I2. 
Insol  mH2O 

Sodium  -  ,  Na2Pt(NO2)2I2+4H20 
Very  sol  in  H20 

Strontium  -  ,  SrPt(N02)2I2+8H20 
Sol.  in  H20. 

Thallium  -  ,  Tl2Pt(N02)2I2. 
Insol.  in  H2O. 

Yttrium  -  ,  Y2[Pt(N02)2I2]3-f27H2O. 
Sol.  in  H20. 

Zinc  -  ,  ZnPt(N02)2I2+8H20. 
Sol.  in  H20 


rnplatoocfonitrosylic  acid, 

(Nilson,  J  pr.  (2)  16.  241.) 

Potassium  Znplatoocfonitrosylate. 
See  under  Platonitrite,  potassium. 


Platonitrous  acid,  H2Pt(N02)4. 

Sol  in  H20  or  alcohol.  (Lang.  J.  pr.  83. 
419.) 

Is  called  "Platotetfranitrosylic  acid"  by 
Nilson. 

Aluminum    platonitrite,    Al2[Pt(NO2)4]3+ 
14H20. 

Sol.  in  H20 

Al2(OH)2[Pt(N02)2]402+10H20.  SI.  sol. 
in  cold,  easily  in  hot  H2O  and  alcohol.  (Nil- 
son,  B.  9.  1727.) 

Ammonium  platonitrite,    (NH4)2PtfN02)4+ 

2H20. 

Moderately  sol.  in  cold  H20.  (Nilson,  B. 
9.  1724.) 

Barium  platonitrite,  BaPt(N02)4+3H20. 

SI.  sol.  in  cold,  very  sol.  in  hot  H20. 
(Lang.) 

Cadmium  platonitrite,  CdPt(N02)4+3H20. 
Easily  sol.  in  H2(X    (Nilson.) 

Casium  platonitrite,  Cs2Pt(N02)4. 
Resembles  K  salt. 

Calcium  platonitrite,  CaPt(N02)4+5H20. 
Very  sol.  in  H20.    (Nilson.) 

Cerium  platonitrite,  Ce2[Pt(N02)4]s+18H2(X 
Sol.inH20.    (Nilson.) 

Chzomium  diplatonitrite, 

Cr2(OH)2[Pt(N02)2]402+24H20. 
Sol.inH2O.    (Nilson.) 


Cobalt  platonitrite,  CoPt(N02)4+8H20. 
Easily  sol.  in  H2O     (Nilson.) 

Copper  platonitrite,  CuPUN02)4-f  3H20. 

Sol.  in  H20.    (Nilson  ) 

3CuPt(N02)4,  CuO+18H20.  Decomp  bv 
H2O  (Nilson.) 

Didymium    platonitrite,    Di2[Pt(NO2)J34- 

18H20 
Deliquescent;  sol.  in  H2O 

Erbium  platonitrite,  Er2[Pt(NO2)4]3+9,  and 

21H2O. 
Deliquescent;  sol.  in  H2O. 

Glucinum    djplatonitrite,    GlrPt(NO2)2]2O  + 

9H20 
SI  sol.  m  cold  H20. 

Indium  diplatomtrite,  In(OH)2[Pt(N02)2]402 

+  10H20 
SI  sol.  in  H20 

Ferric    ^platonitrite,    Fe2[Pt(N02;2]603+ 

30H20. 
SI.  sol  in  cold,  easily  in  hot  H20. 

Lanthanum   platonitrite,    La2[Pt(NO2)4]s4- 

18H20. 
Deliquescent;  sol.  in  H20. 

Lead  platonitrite,  PbPt(N02)4+3H20. 
SI.  sol.  in  H20.    (Nilson.) 

Lithium  platonitrite,  Li2Pt(NO2)4+3E20. 
SI  deliquescent;  easily  sol.  in  H2O. 

Magnesium  platonitrite,  MgPt(N02)4+ 5H2O. 
Easily  sol  in  H20. 

Manganese    platonitrite,    MnPt(NO2)4-f 

8H20. 
Sol.  in  H20. 

Mercurous  platonitrite,  Hg2Pt(N02)4,  Hg2O. 
Nearly  insol.  in  H2O.  (Lang,  J.  pr.  83. 415.) 
+H2O.  Nearly  insol.  in  H20.  (Nilson.) 

Nickel  platonitrite,  NiPt(N02)4+8H20. 
Easily  sol.  in  H20.    (Nilson.) 

Potassium  platonitrite,  K2Pt(N02)4. 

Sol.  in  27  pts  H2O  at  15°;  more  easily  sol. 
in  warm  H20.  (Lang,  J.  pr.  83.  415.) 

H-2H2O.    Efflorescent.    (Lang.) 

K2H4PtsO(NO2)6-h3H2O.  Very  si.  sol.  in 
cold  (0.01  mol.  in  1 1.  at  16°),  but  very  easily 
in  hot  H20.  (Vezes,  A.  ch.  (6)  29. 162.) 

K4Pt80(N02)8+2H20,  SI.  sol.  in  warm 
.  (Nilson.) 
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Potassium  platonitrite  bromide. 

See  Platibromonitrite   and    platobiomoni- 
trite,  potassium. 

Potassium  platonitrite  chloride. 
See  Plati-  and  platochloronitrite,  potassium 

Potassium  plat  nitrite  hydrogen  chloride, 

K2Pt(NOs)4,  HC1. 

Sol.  in  H20.  (Miolati,  Att.  Line.  Rend, 
1896,  (5)  5,  II.  358.) 

Potassium  platonitrite  iodide. 

See  Plati-  and  platoiodonitrite,  potassium. 

Potassium  platonitrite  nitrogen  dioxide, 

K2Pt(NO2)4,  2N02. 
Violently    decomp.    by    H2O.      (Miolati, 
Atti  Line.  Rend.  1896,  (5)  5,  II,  356.) 

Rubidium  platonitrite,   Rb2(Pt)(N02)4,   and 

Very  slowly  sol.  in  cold,  more  easily  in 
warm  H20.  (Nilson.) 

Silver  platonitrite,  Ag2Pt(N02)4. 
Very  si.  sol  in  cold,  easily  in  hot  H20. 

Silver  <&platonitrite,  Ag2Pfc2(N02)4O 
Insol.  inH20.    (Nilson.) 

Sodium  platonitrite,  Na2Pt(N02)4 
Easily  sol.  in  H20. 

Strontium  platonitrite,  SrPt(N02)4+3H20 

Somewhat  si  sol.  in  cold  H20,  but  easily 
sol.  in  warm  H20. 

Thallium  platonitrite,  Tl2Pt(N02)4. 
Very  si.  sol.  in  H20.    (Nilson.) 

Yttrium    platonitrite,    Y2[Pt(N02)J3-f9,    or 

21HA 
Sol.  in  H20. 

Zinc  platonitrite,  ZnPt(NO2)4+8H20. 
Sol.  in  H20. 

Platocfcbxamine  chloride, 

Pt(NH3O.NH8OCl)2. 

Easily  sol.  in  H20.  (Alexander,  A.  246. 
239.) 

chloroplatinite,    Pt(NH8O.NH8OCl)2, 

PtCl2. 

Sol  in  warm  HCl+Aq.  Insol  in  cold  H20 
or  alcohol;  very  si.  sol.  in  hot  HjO.  (Alex- 
ander.) 

hydroxide,    Pt(NH8O.NHaO)a(OH)2. 

Insol.  in  BL2O  or  alcohol.  Easily  sol.  in  HC1 
or  HNOs+Aq.  Difficultly  sol.  in  hot  dil. 
H2S04  +  Aq.  (Alexander.) 


Platodw>xamine  oxalate, 

Pt(NH30  NH30)2C204 
Insol.  in  cold  H20,  alcohol,  or  organic  acids. 
(Alexander ) 


—  phosphate,  Pt3(NH30  NH30)i2(PO4)2+ 

3H20. 
Ppt.    (Alexander) 


-  sulphate,  Pfc(NH3O.NH30)S04+H20. 


SI.  sol.  in  H20.    (Alexander,) 

Platosamine  bromide,  Pt(NH3Br)2. 
SI.  sol.  even  in  hot  H20    (Cleve ) 


•  chloride,  Pt(NH3Cl)2. 


"  Reisers  second  chloride  "  Sol.  in  1  40  pts. 
H2O  at  100°  (Peyrone,  A.  61.  ISO  ) 

Sol.  in  130  pts.  H20  at  100°,  and  4472  pts. 
at  0°  (Cleve  ) 

Easily  sol  in  NH4OH+Aq,  HN03,  or  aqua 
regia,  with  decomp  Sol  m  KCls  -|-Aq  with 
evolution  of  NH3.  (Cleve.) 

—  ammonium  chloride,  Pt(NH3Cl)2, 
2NH4C1 

SL  sol  in  cold,  easily  in  hot  H2O:  insol  in 
alcohol;  sol.  in  NH4OH  or  (NH4)2CO8+Aq. 
(Grimm,  A.  99.  75.) 

Platosamine  chlorosulphurous  acid. 
pfNH3Cl 


Easily   sol.   in   H2O   without   decomp. 
(Cleve.) 

Ammonium  platosamine  chlorosulphite, 

Pt(NH3Cl)NH3S03NH4+H20. 
Sol  in  H20.    (Pevrone,  A.  61.  180.) 

Platosamine  cyanide,  Pt(NH3CN)2. 

Quite  easily  sol.  in  H20  or  NH4OH+Aq. 
(Buckton.) 


-hydroxide,  Pt(NH3OH)2. 
"Reiset's  second  base."    Very  sol  in  F20» 
(Odling,  B.  3.  685.) 

—  iodide,  Pt(NH8I)2. 
Very  si  sol.inH20.   Sol.  in  cold  NH4OH+ 
Aq  to  form  platodiamine  iodide.    (Cleve.) 


—  nitrate,  Pt(NH8N03)2. 

Moderately  sol.  in  hot  H20.  Sol.  in 
NH4OH+Aq  with  combination:  (Reiset,  A. 
ch.(3)11.26.) 

-  nitrite,  Pt(NH3NO2)2. 
Very  si.  sol.  in  cold,  easily  in  hot  H20. 
Cnsol.  in  alcohol.    (Lang.) 
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Platosamine  platinous  nitrite,  Pt(NH3N02)2, 

Pt(N02)2. 

Slowly  and  si  sol  in  cold,  more  easily  sol.  in 
hot  H2O. 

Extremely  si  sol  even  m  cone,  acids;  more 
sol.  m  NH4OH  -f  Aq  than  in  H20  (Lang.) 

oxide,  Pt(NH3)20. 

Insol.  in  H20  or  NH4OH+Aq.     (Reiset.) 

oxalate,    Pt(NH8)2H2(C2O4)2+2H20. 

Ppt.    (Cleve.) 

sulphate,  Pt(NH8)2S04+H20. 

SI.  sol.  in  cold,  more  easily  in  hot  H20. 

•sulphite,  Pt(NH3)2S03+H20. 


Easily  sol.  m  H20.    (Cleve  ) 

sulphocyanide,  Pt(NH8SCN)2. 

Insol.  m  H20;  can  be  cryst.  from  alcohol; 
not  attacked  by  HC1  or  H2S04-f-Aq.  (Buck- 
ton.) 

Very  sol.  in  hot  H20     (Cleve.) 

silver  sulphocyaoide, 

Pt(NH8)2Ag4(SCN)6. 
(Cleve.) 

Platosamine  sulphurous  acid, 

Pt(NH3S03H)2 
Exists  only  in  its  salts 
See  Platosamine  sulphite. 

Ammonium  platosamine  sulphite) 

Pt(NH3S03NH4)2. 
Sol.  in  H20.    Insol.  in  alcohol. 

Barium  platosamine  sulphite, 
Pb(NH8)2(S03)2Ba-h3H20. 

Ppt.    (Cleve.) 


Cobalt  - 


,    Pt(NH3)2(S03)2CO  + 

6H20. 
Very  si.  sol.  in  H20.     Sol  in  HCl+Aq. 


Copper 


Pt(NH8)2(S08)2Cu-f 


5H20. 
Very  si.  sol.  in  H20;  sol.  in  HCl+Aq. 


Lead  — 
Ppt. 

Manganese 


+4H20. 
Ppt   SLsoLinEiO. 


-,  Pt(NH8)2(SOs)2Pb+H20. 
,    Pt(NH;)2(SO8)?Mn 


Nickel 


Si.  sol.  in  H2O. 


-,  Pt(NHa)2(S08)2Ni-|-7H20. 


Sodium  platosamine  sulphite, 

Pt(NH3S03Na)2-4-5^H2O. 
Sol  in  H20     100  com  sat  solution  at  20° 
contains  5  52  g.  cryst.  salt.    (Haberland  and 
Hanekop,  A.  245.  235.) 

Silver  --  1  Pt(NH8S03Ag)2+H20. 

Ppt  %  • 

--  f  Pt(NH3)2(SO8)2UO2+H20. 


Ppt. 


--  f  Pt(NH2)2(S03)2Zn+-6H20. 
Ppt.    Very  si.  sol  in  H20.    (Cleve.) 

Platososerm'amine  potassium  chloride, 


Very  sol  inH2O;insol  m  alcohol.  (Cossa, 
B.  23.  2507.) 

Platosoxamine  chloride,  Ptj^jfj^QQ^ 

Sol  in  H2O  Much  less  sol  in  H2O  than 
platodioxamine  chloride.  (Alexander,  A. 
246.  239.) 

Platosoxamine  amine  chloride, 

B,NH8O.NH3C1 

PtNH3.NH8OCL 

Easily  sol  in  J^O  Insol  in  alcohol  and 
cone.  HCl+Aq.  (Alexander,  A.  246.  239.) 


chloroplatinite, 


Ppt. 
Platostdphurous  acid. 

Ammonium  platosulphite,  (NH4)6Pt(SOs)4+ 

3H20. 

Sol  m  H20.    (Birnbaum,  A.  139.  170.) 
(NH4)2Pt(SO?)2+H20.   Sol.inH2O.    (Lie- 

big,  Pogg.  17.  108  ) 

Ammonium  platosulphite  chloride, 

(NH4)2Pt(S03)2,  2N*H4C1 
1    Sol.  in  H20.    (Birnbaum.) 

PtClSOsH,  2NH4C1.    Deliquescent;  sol.  in 
H20.     (Birnbaum,  A.  162.  143.) 

See   also  Chloroplatosulphite,  ammonium. 

potassium  platosulphite,  K6Pt(S08)4+4:B:20. 
SI.  sol.  in  cold,  easily  in  hot  H20.    Much 
'more  sol.  than  the  Na  salt.    (Birnbaum,  A. 
139.  168) 

•  +3H2O.    (Lang,  J.  pr.  83.  415.) 

•  6K20,  2PtO,  10S02.     SI    sol.  in  H20. 
KClaua,  J  B.  1847-48.  453.) 

.    Does  not  exist.    (Lang  ) 
I    KtPt(SOi)i.    Sol.  in  H20. 


742 


PLATOSULPHITE,  SILVER 


Saver  plstosulphite,  Ag6PUS03)4 

Ppt.  Very  sol.  in  cold  NH4OH-}-Aq 
(Lang  J,  pr.  83.  415  ) 

Sodium  platosulphite,  Na*PUS03)4 

Very  si  sol.  m  cold,  somewhat  more  easily 
in  hot  H2O  Not  decomp  by  boiling  KOH  or 
NaOH-f  Aq.  Gradually  sol  in  (NH4)2S  or 
K2S+Aq  Insol.  in  NaCl-hAq  or  alcohol 
(Litton  and  Schnedermann,  A  42.  316.) 


+7H20. 

NasPtfSOiH)4.  Moderately  sol.  in  H20 
(Litton  and  Schnedermann.) 

Platothiosulphuric  acid. 

Sodium  platothiosulphate,  Na6Pt(S203)4+ 
10H20. 

Very  sol.  in  H20  (Schottlander,  A.  140. 
200) 

PtS203,  4Na2S203+10H2O. 

PtS203.  6Na2S208+19H20. 

2Pt2S263,  7Na2S203+18H20.  (Jochum, 
C.  C.  1885.  642.) 

Plumbic  acid. 

Barium  plumbate,  Ba2PbO4. 

Insol.  in  H2O  Sol  in  HCl+Aq  with 
evolution  of  Cl.  Sol.  in  acids  in  presence  of  a 
reducing  substance.  (Kassner.  Arch.  Pharm. 
228.  109.) 

Calcium  plumbate. 

Insol.  in  H20.  HN08+Aq  dissolves  out 
CaO.  CCrum,  A.  65.  218.) 

Ca2Pb04.  Properties  as  Ba2PbO4  (Kass- 
ner, Arch.  Pharm.  228.  109.) 

4-4H20.  Easily  decomp.  by  HN03. 
(Kassner,  Arch  Pharm  1894,  232.  378  ) 

Calcium  hydrogen  plumbate,  H2CaPb206 

Fairly  stable;  slowly  sol.  in  HNO3  in  the 
cold.  (Kassner  ) 

Calcium  lead  or^oplumbate,  CaPbPb04. 

Insol.  in  H20.  Sol.  in  HC1.  HN03.  acetic 
and  other  acids  cause  a  separation  ot  PbO2. 
(Kassner,  Arch.  Pharm.  1903,  241.  147  ) 

Copper  wetaplumbate,  CuPb03. 

Decomp.  by  acids  InsoL  in  NH4OH  +  Aq. 
Acetic  acid  dissolves  Cu.  (Hoehnel,  Arch. 
Pharm.  1896,  234.  399.) 

Lead  wetoplumbate,  PbPb08. 

Identical  with  lead  sesquioxide.  (Hoehnel, 
Arch.  Pharm.  1896,  234.  399.) 

Manganese  metoplumbate. 

Decomp.  by  acids.  (Hoehnel,  Arch.  Pharm. 
1896,  234.  399.) 


Potassium  plumbate,  K2PbO3+3H2O. 

Very  deliquescent.  Decomp  by  pure  H2O 
into  Pb02  and  KOH  Sol  in  KOH  +  Aq  with- 
out decomp  (Fremy,  J.  Pharm.  (3)  3.  32.) 

Silver  wetaplumbate,  Ag2PbO3 

Ppt  (Griitzner,  Arch.  Pharm  1895,  233, 
518) 

Sodium  plumbate. 

Sol  in  H20  with  decomposition.  SI.  sol  in 
alkalies +Aq.  (Fremy,  A.  ch.  (3)  12.  490 ) 

Sodium  raetaplumbate,  Na2Pb08+4H2O. 

Decomp  by  H2O,  insol.  in  alcohol  (Hoeh- 
nel, Arch  Pharm.  1894,  232.  224 ) 

Strontium  plumbate,  Sr2PbO4. 

Properties  as  Ba2PbO4  (Kassner,  Arch. 
Pharm.  228.  109  ) 

Zinc  metaplumbate,  ZnPb03-f  2H20. 

Decomp.  by  dil  acids;  insol.  in  H20. 
(Hoehnel,  Arch.  Pharm  1896,  234.  398  ) 

Plumb  ous  acid. 

Calcium  plumbite. 
SI.  sol  m  H2O.    (Karsten,  Scher.  J.  5.  575.) 

Potassium  plumbite,  PbO,  a?K20. 
Known  only  in  solution 

Silver  plumbite,  Ag2Pb02 

Insol.  in  H2O,  NH4OH+Ag  and  KOH+ 
Aq;  sol.  m  HNO8  and  acetic  acid;  and  in  cone. 
H2SO4,  HI,  and  HF.  (Bullnheimer,  B  1898, 
31.  1288 ) 

+2H20  InsoL  m  H20.  Decomp.  on  air. 
(Kratwig,  B  15.  264  ) 

Sodium  plumbite. 
Known  only  in  solution 

Potassium,  K2. 

Violently  decomposes  H20  or  alcohol. 
Insol.  in  hydrocarbons.  Sol  with  violent 
action  in  acids 

Solubility  in  fused  KOH  at  t°. 


t° 

G.  K  sol.  m  100  g.  fused  KOH 

480 
600 
650 
700 

7.8-8.9 
3     -4 
2     -2.7 
0.5-1.3 

(Hevesy,  Z.  Elektrochem  1909,  16.  534.) 

Sol  in  liquid  NHS.    (Seely,  C.  N.  23.  169); 
(Franklin,  Am.  Ch.  J.  1898,  20.  829  ) 
1  gram  atom  of  K  dissolves  in  4.74  mol. 
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liquid  NH3  at  0°;  in  4.79  mol.  at  —50°;  in 
4.82  mol  at  —100°,  (Ruff,  B  1906,  39.  839.) 

Insol  in  liquid  C02.  (Buchner,  Z.  phys. 
Ch  1906,  54.  674.) 

Slowly  sol  m  ethylene  diamine.  Insol.  in 
ethyl  amine  and  in  secondary  and  tertiary 
amines.  (Kraus,  J.  Am  Chem.  Soc.  1907, 
29.  1561 ) 

Potassium  acetylide,  K2C2. 

(Moissan,  C.  R  1898,  127.  917.) 

Potassium  acetylide  acetylene,  K2C2,  C2H2. 
(Moissan,  C.  R.  1898,  127.  915.) 

Potassium  amalgams. 

HgiK,  HgglC,  HgK,  HgioK,  Hgi2K  and 
Hgj8K.  (Guntz,  C.  R.  1900,  131.  183.) 

HguK.  Stable  up  to  0°.  Can  be  cryst. 
from  Hg  without  decomp.  below  0°. 

HgiaK.  Stable  from  0°  to  71°  or  73°  Can 
be  cryst.  from  Hg  without  decomp.  at  any 
temp,  between  these  limits. 

Hg10K.  Stable  from  71°  or  73-75°.  Can 
be  cryst.  from  Hg  without  decomp.  at  any 
temp,  between  these  limits.  (Kerp,  Z.  anorg. 
1900,  25.  68.) 

Potassium  amide,  KH2N. 

Decomp.  by  water  or  alcohol.  Insol.  in 
hydro  carbons 

Potassium  ammonickelate,  Ni2N8K6,  6NH3. 

Decomp.  by  H20  SI.  sol.  in  liquid  NH8. 
(Bohart,  J.  phys.  Chem.  1915, 19.  559  ) 

Potassium  ammonoargentate,  AgNHJC,  NH8 

or  AgNH2,  KNH2. 

Ppt.,  decomp.  in  the  air.  Decomp.  by  H20 
or  by  liquid  NH8  solutions  of  acids.  (Frank- 
lin, J.  Am.  Chem.  Soc.  1915,  37.  855.) 

Potassium  ammonobarate,  BaN~K,  2NH8. 

Hydrolyzed  by  H20.  Insol.  in  liquid  NH8. 
Decomp.  and  dissolved  in  a  S9lution  of 
NH4N08  in  liquid  NHS.  (Franklin,  J.  Am. 
Chem.  Soc.  1915,  37.  2297.) 

Potassium    ammonocadmiate,    Cd(NHK)2, 

2NH8. 

Ppt.    (Franklin,  Am.  Ch.  J.  1912,  47.  310.) 
Cd(NHK)2,   2KH8.     Decomp.   by  H20. 

Insol.  in  liquid  NH8.    (Bohart,  J.  phys.  Chem. 

1915,  19.  542.) 

Potassium  anunonocalciate,  CaNK,  2NH8. 

Hydrolyzed  by  H2O.  Readily  sol.  in  a 
solution  of  NH4N08  in  liquid  NH8.  (Frank- 
lin, J.  Am.  Chem  Soc.  1915,  37.  2300.) 

Potassium  ammonocuprite,  CuNK2,  3NH8. 
Very  sol.  in  liquid  NH8. 
CuNK2,  2NH8. 


CuNK2,  NH3.  (Franklin,  J.  Am  Chem. 
Soc  1912,  34.  1503.) 

CuNK2,  2J^NH8.  Ppt.  (Franklin,  Am. 
Ch.  J.  1912,  47.  311.) 

Potassium  ammonomagnesate,  Mg(NHK)2. 

2NH3 

SI.  sol  in  liquid  NH3.  Rapidly  hydrolyzed 
by  H2O.  (Franklin,  J  Am.  Chem.  Soc.  1913, 
35.  1463.) 

Potassium  ammonoplumbite,  PbNK,  2HNH8. 
Completely  hydrolyzed  by  action  of  water 
vapor.  Violently  decomp  by  H20  or  dil. 
acids.  Sol.  in  liquid  NHS.  (Franklin,  J. 
phys  Chem.  1911,  15.  519.) 

Potassium  ammonostannate,  Sn(NK)2,  4NH8. 
Decomp.  by  H20.  Readily  sol.  in  HC1+ 
Aq.  SI.  sol.  in  liquid  NH8.  Readily  sol.  in  a 
solution  of  NH4I  in  liquid  NH3.  (Fitzgerald, 
J.  Am.  Chem.  Soc.  1907,  29.  1696  ) 

Potassium  ammonostrontiate,  SrNK,  2NH8. 
Hydrolyzed  vigorously  by  H20.     Sol.  in 
solutions  of  NHJSIOs  in  liquid  NH8.    Insol. 
in  liquid  NH3.    (Franklin,  J.  Am.  Chem.  Soc. 
1915,  37.  2299.) 

Potassium  ammonotballate,  T1NK2,  4NH8. 

Sensitive  to  action  of  air  or  moisture.  Vio- 
lently decomp.  by  H20  or  dil.  acids.  Mod- 
erately sol.  in  liquid  NH8  at  20°,  more  sol. 
at  higher  temp,  and  much  less  sol.  at  lower 
temp  Decomp.  by  liquid  NH3  solutions  of 
acids  (Franklin,  J.  phys.  Chem.  1912,  16. 
689.) 

Potassium  ammonotitanate,  (N)  TiNHK. 

Vigorously  hydrolyzed  by  H20.  Insol.  in 
liquid  NH8  solutions  of  either  potassium 
amide  or  NH4Br.  (Franklin,  J.  Am.  Chem. 
Soc.  1912,  34.  1500.) 

Potassium  ammonozincate,  Zn(NHK)2, 
2NH8. 

Decomp.  by  water.  SI.  sol.  in  liquid  NH8. 
(Fitzgerald,  /Am.  Chem.  Soc.  1907,  29,  663.) 

Decomp.  by  H20.  Sol.  in  dilute^  acids. 
SL  sol,  in  liquid  NHi.  Sol.  in  solutions  of 
ammonium  salts  in  liquid  NE^.  (Franklin, 
Z.  anorg.  1907,  66.  195.) 


Potassium  arsenide, 

(Hugot,  C  R.  1899,  129.  604.) 
K2As*.    (Hugot.) 

Potassium  arsenide,  ammonia,  AsK8,  NHs. 

Nearly  insol.  in  liquid  NHs.    (Hugot.) 

(Hugot.) 
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Potassium  azoimide,  KN3. 
Stable  in  aq.  solution. 
46.5  pts.  are  sol.  in  100  pts,  H20  at  10.5°. 
48.9     "    "     "     "   100    "  H20     "  15  5. 
49.6     "    u     "    "   100    "  H20     "  17. 
0.1375     "    "     "     "    100    "  abs.  alcohol  at 
16°. 
Insol.  in  pure  ether     (Curtius,  J  pr  1898, 
(2)  68.  280.) 

Potassium  bromide,  KBr. 
Solubility  of  KBr  in  100  pts.  H20  at  t°. 

41  5+0  1378t  from   30°    to    120°.      (fifcard, 
C  R.  98.  1432.) 

Solubility  of  KBr  in  100  g.  H20  at  t°. 

t° 

G   KBr 

t° 

G   KBr 

10  5 
10 
3  5 
0 
-5 
-8 
-11  5 

62  1 
60  7 
55  5 
52.6 
50  1 
47  5 
45  3 

-11 
-10  5 
-10 

-  8  5 
g 

-  6  5 

44  9 
41  8 
39  7 
35  7 
31  2 
25  0 

t° 

Pts  KBr 

t° 

Pts.  KBr 

(Meusser,  Z.  anorg.  1905,  44.  80.) 

68  74  g  KBr  are  sol.  in  100  g.  H20  at  25° 
(Amadori  and  Pampanmi,  Rend.  Ac    Line. 
1911,  V,  20.  473.) 

Sp.  gr.  of  KBr+Aq  at  19°. 

0 
20 
40 

53  48 
64  52 

74  63 

60 
80 
100 

85  35 
93  46 
102  0 

(Kremers,  Pogg.  97.  151.) 
Solubility  of  KBr  in  100  pts.  H20  at  t°. 

t° 

Pts  KBr 

t° 

Pts  KBr 

%KBr 

Sp  gr 

%  KBr 

Sp  gr. 

—13.4 
—  6.2 
0 
+34 
5  2 
12  65 
13  0 
13.3 
18  3 
26.05 
30.0 
37.9 

46  17 
49  57 
53.32 
55  60 
56  63 
61  03 
61  17 
61.45 
64  11 
68  Si 
70.35 
74.46 

43  15 
45.45 
50  5 
54  8 
60  15 
66.75 
71  45 
74  85 
86  5 
97  9 
110.0 

77.0 
77.73 
80.33 
82  78 
85  37 
88.22 
90  69 
92  25 
97  28 
102  9 
110.3 

5 

10 
15 
20 
25 

1  037 
1  075 
1,116 
1  159 
1.207 

30 
35 
40 
45 

1  256 
1  309 
1.366 
1  432 

(Gerlach,  Z.  anal.  8.  285.) 

Sp.  gr.  of  KBr+Aq  at  15°  containing: 
5           10         20           30          36%  KBr. 
1.0357     1.074    1.1583     1.2553    13198 
(Koblrausch,  W.  Ann.  1879.  1.) 

Sp  gr  of  KBr+Aq  at  t°. 

Solubility  is  represented  by  a  straight  line 
of  the  formula  54.43  +0.5  128t.    (Coppet,  A. 
ch.  (5)  30.  416.) 
100  pts  KBr+Aq  sat.  at  15-16°  contain 
39.06  pts.  KBr     (v.  Hauer,  J.  pr.  98.  137.) 

Solubility  of  KBr  in  100  pts.  H20  at  high 
temp. 

G.  KBr  dis- 
solved in  100  g 
HaO 

G.  KBr  m  100 

I         g.  of  the 
solution 

t° 

Sp.  gr. 

4  166 
11  111 
25  000 

42  867 

4 

10 
20 
30 

14  5 
15  7 
16  5 
16  0 

1  0291 
1  0753 
1  1625 
1  2580 

t° 

Pts.  KBr 

140 
181 

120.9 
145  6 

fde  Lannoy,  Z.  phys,  Ch.  1895,  18.  460.) 

KBr+Aq  containing  6.99%KBr  has  sp. 
gr.  20°/20°  =  1.0521,    (Le  Blanc  and  Rohland, 
Z.  phys.  Ch.  1896,  19.  278.) 

s 

(TUden  and  Shenstone,  Phil.  Trans.  1884.  23.) 
Sat.  solution  boils  at  112°.    (Kremers.) 

Sat.  KBr+Aq  contains  at: 
—12°      —10°      +3°       32°       39° 
31.0        31.5       35.7      41.6      47.7%  KBr, 

55°         77°        140°      173°      220° 
45.5        48.7       54.1      58.5      61.6%  KBr. 
(Staid,  A.  ch,  1894,  (7)  2.  539.) 

If  solubility  S=*pts.  KBr  in  100  pts.  solu- 
tion, S«34.5+0.2420t  from  0°  to  40°,  S  = 


Sp.  gr.  of  KBr+Aq  at  20  5°. 


Normality  of 
KBr+Aq 

G.  KBrinlOOg 
of  solution 

Sp  gr  t*/4° 

429 
3.01 
2.00 
1.00 

37.97 
28.83 
20.49 
11.03 

1.3449 
1  2407 
1.1629 
1.0815 

(Oppenheimer,  Z.  phys.'  Ch.  1898,;27.  452.) 
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Solubility  of  KBr+]STH4Br  at  25°. 

Solubility  of  KBr-f  KCI  in  H2O  at  t°. 

%KBr 

%  NH4Br 

Sp  gr 

t° 

Sat  solution  contains 

55  81 

* 

0 

0 

1  3756 

%KC1 

%KBr 

%  total  salt 

55  42 

0 

64 

1  3745 

—  14 

10  7 

18  8 

29  5 

53.65 

2 

46 

1  3733 

—  13  7 

29  4 

51  68 

5 

13 

1  3721 

—  13  5 

29  5 

44  12 
34.73 

15 
26. 

29 
22 

1  3711 
1  3715 

-7 
4-5  2 

10  7 

19.8 

30  5 
34  4 

26  23 
26.03 
23.22 

34 
38. 
41 

76 

14 
78 

1  3753 
1  3753 
1  3766 

+6 
10 
21 

11  3 
11  0 
10  8 

22  6 
23.7 

33  9 
34  7 
35  3 

22  23 
17.99 

43 

48 

25 

08 

1  3777 
1  3766 

26 
30 

11  2 

25  5 

36  7 
39  4 

0  0 

57 

73 

1,3763 

32 

11  9 

26  6 

38  5 

39 

39  8 

(Fock,  Z.  Kryst.  Min.  1897,  28.  357.) 

47 

11  0 

30  8 

41  8 

52 

11  0 

31  2 

42  2 

55 

11  9 

29  9 

41.8 

Solubility  in 

KNOa-fAq. 

71 
73 

12  0 
11  8 

1  O    Q 

31.7 

32  9 
OK  Q 

43  7 
44  7 

i 

litre  of  the  solution  contains 

152 

13  2 

oo  o 

40  6 

53  8 

at  14  5° 

at  25.2° 

160 

12  5 

42  3 

54  8 

168 

55  0 

Mol  KN08 

Mol  KBr 

Mol  KN03 

Mol  KBr 

225 

14  7 

45  0 

59  7 

0  0 

4  332 

0  0 

4  761 

Ofitard,  A.  ch.  1894,  (7)  3.  281.) 

0  362 

4  156 

0  131 

4  72 

0  706 
1  235 

4  093 
3  939 

0,527 
0  721 

4  61 
4  54 

Solubility  of  KBr-f  KCI  in  H2O  at  25°. 

1  090 

4  475 

G  per  100  g  H2O 

1  170 
1  504 

4  44 
4  375 

KBr 

KCI 

(Touren,  C  R. 

1900,  130.  911.) 

68  47 
62  26 

0.0 
5  43 

See  also  under  KNO*. 

58  50 

8  46 

52.45 

12  48 

45  42 

17.17 

100  pts.  KBr-f  KCl-fAq  sat.  at  15-16°  con- 
tain 37  55  pts.  of  the  two  salts;   10  0  pts. 
KBr-fKI+Aq  sat.  at  15-16°  contain  57.96 
pts.  of  the  two  salts,  100  pts  KBr+KCl-f 

38.70 
26  62 
12.94 
0.0 

21  23 
25.88 
31  02 
36.12 

Kl-f  Aq  sat.  at  15-16°  contain  57.88  pts   of 
the  three  salts,    (v  Hauer,  J.  pr,  98.  137.  • 

(Amadori  and  Pampanini,  Att.  Ace.  Line. 
1911,  20,  II.  475.) 

Solubility  in  KCL+Aq  at  25.2°. 


DOiuDiiity  oi  jCL±5r-|-j&A;i  in  BL&J  at  zo  . 

•                      1  litre  of  the  solution  contains 

%KBr 

%KC1 

8p.gr 

Mol  KCI 

Mol.  KBr 

55.81, 

0  00 

1  3756 

0.0 

4  761 

,  £3.15  . 

2.34 

,1.3700 

0.67 

4  22 

'•  50.36 

4.66 

1.3648 

0.81 

4.15 

45.46 

8.26 

1.3544 

1.35 

3.70 

37.96 

13.66 

1.3320 

1.48 

3.54 

32.48 

16  69 

1.3119 

1.61 

3.43 

21.80 

21  39 

1.2689 

1.70 

3.34 

'      14.07 

25.09 

1.2455 

2.46 

2.50 

4.75 

29.17 

1.1977 

3.775 

0.525 

Onn 

01    -iq 

1T7Kfi 

.uu 

QJ,  .  J.Q 

J.I  £>U 

!          (Touren,  C.  R.  1900,  130.  1252.) 

(Fock,  Z.  Kryst.  Min.  1897,  28,  357.) 

.    See  also  under  KCL 
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By  repeatedly  heating  KBr  4-Aq  sat  at  15- 
16°  with  KI  and  cooling  to  15°,  nearly  all  the 
KBr  can  be  separated  (v  Hauer  ) 

100  pts.  H2O  sat  with  KBr  at  16°  dissolve 
13  15  pts  KI,  but  on  addition  of  more  KI, 
KBr  is  pptd.  (van  Melckebeke,  C.  C  1872. 
586) 

Solubility  in  KI+Aq  at  t°. 


Sol  in  Br2  at  15°.  (Walden,  Z.  anorg  1900, 
26.  220.) 

Moderately  sol.  in  liquid  NH3  (Franklin, 
Am.  Ch.  J  1898,  20.  829  ) 

Sol  m  liquid  NH3.  45  pts.  are  sol.  in  100 
pts.  liquid  NH3  at  — 50°.  (Joannis,  C.  R. 
1905,  140.  1244.) 

Attacked  by  liquid  NO  2  with  liberation  of 
Br2.  (Frankland,  Chem.  Soc.  1901,  79. 


t° 

Sat    solution  contains 

1001.; 
Insol.  in  liquid  C02.     (Btichner,  Z.  phys. 

%KBr 

%KI 

%  total  salt 

Ch.  1906,  54.  674  ) 
Sol.  in  S03.    (Walden,  Z  anorg.  1900,  26. 

-22 

-19 
-6 
—  1  5 

8  3 
9  5 
9.3 

42  6 
42  8 
44  7 

50  9 
52.3 
54  0 
55  3 

217) 
Sol.  in  S02C1(OH).     (Walden,  Z.  anorg. 
1902,29.382) 
Difficultly  sol.   in   AsBrs.      (Walden,    Z. 

+3 

13  6 

10  3 
10  1 

45  9 
46  2 

56  2 
55  9 

anorg.  3902,29.374) 
Sol.  in  SbCl3     (Walden,  Z  anorg.  1900,  26. 

25 

44.2 

10.8 
11.1 

48  0 
50.1 

61.2 

220.) 
Sol.  in  liquid  S02.     (Walden,  Z.  anorg. 

51 
66 
70 
80 
93 
116 
125 
150 
175 
175 

12  1 
10.8 
11  6 
12.3 
13  0 
13  2 
13  7 
15.1 
16  0 

50  0 
53  1 
51  9 
52.5 
53.7 
54.6 
54.8 
55  1 
57  2 

62.1 
63.9 
63.5 
64  8 
66  7 
67  8 
68  5 
70.2 
73  2 
72  7 

1902,  30.  160.) 
Hydrazme  dissolves  56.4  pts  KBr  at  12.5- 
13°.    (de  Bruyn,  R.  t  c  1899,  18.  297.) 
SI  sol.  in  alcohol.    (Ballard.) 
Sol.  in  200  pts.  cold,  and  16  pts   boiling 
80%  alcohol. 
Sol  in  180  pts.  90%  alcohol.    (Eager  ) 
Sol.  in  750  pts.  abs  alcohol  at  15°.    (Eder, 
Dingl.  221.  89.) 
100  pts.  absolute  methyl  alcohol  dissolve 

195 
220 

16.7 
17  6 

56  5 
57.0 

73.2 

74.6 

1  51  pts   at  25°;  100  pts   absolute  ethyl  al- 
cohol dissolve  0  13  pt  at  25°.    (de  Bruyn,  Z. 
phys.  Ch.  10.  783.) 

(Etard,  A.  ch.  1894,  (7)  3.  279.) 

Solubility  of  KBr+KE  in  H20  at  25°. 

Solubility  of  KBr  in  methyl  alcohol  +Aq  at 

G  per  100  g  HaO 

20  . 

KBr 

KCl 

P=  %  by  wt.  of  alcohol  in  alcohol  +Aq. 
S=Sp.  gr.  of  alcohol-hAq  sat.  with  KBr. 

53.21 

35.92 

L—milTJrnols  KBr  in  100  ccm.  of  the  solu- 

42.32 

66.63 

tion. 

34.14 

95  36 

30.08 

119.59 

P 

S  250/4° 

L 

29  62 

119 

22.15 

127.10 

0 

I.  3797 

471 

21  88 

127.31 

10  6 

1.  300 

389 

18  54 

130.61 

30  8 

1.159 

252 

0.0 

149.26 

47.1 

1.  058 

162 

64  0 

0  9801 

87 

(Amadori  and  Pampanini,  Att.  Ace.  Line. 
1911,  20,  II.  475.) 

78.1 
98  9 

0.8906 
0.84H 

44 
23 

CSsNllvVkllT^W     f\f     V^tt    Cw      T^/"\TT       1         A 

100 

0.8047 

14.2 

oolubility  of  KBr  in  KOH  4-Aq. 

/TT                 J    A      Jl            rr                       1 

G.  per  1000  g  H*0 

G.  per  1000  g.  H*O 

(Herz  and  Anders,  Z.  anorg.  Iyu7,  06.  273.) 

KOH 

KBr 

KOH 

KBr 

36.4 
113.5 
177.2 

558.4 
433.6 
358.1 

277  6 
434  7 
579  6 

248  1 

137  1 
64  8 

100  g.  KBr+CH3OH  contain  0.2  g.  KBr 
at  the  critical  temp.    (Centnerszwer,  Z.  phys. 
Ch  1910,  72.  437.) 

231.1 

281.2 

806  9 

33.4 

(Ditte,  C.  R.  1897,  124.  30.) 
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Solubility  of  KBr  in  ethyl  alcohol-}-  Aq. 

Solubility  of  KBr  m  acetone  -f  Aq  at  25°. 

Temp.  =30° 

Temp  =40° 

A—  cc.  acetone  in  100  cc.  acetone  +Aq. 
KBr=millimols  KBr  in    100   cc    of  the 

wt  % 

alcohol 

G  KBr.  per  100  g 

G  KBr  per  100  g. 

solution. 

Solution 

Solvent 

Solution 

Solvent 

A 

KBr 

Sp  gr 

0 

41  62 

71  30 

43  40 

76  65 

0 

481  3 

1.3793 

5 

38  98 

67.25 

40.85 

72.70 

20 

366  7 

1  2688 

10 

36  33 

63  40 

38.37 

69  00 

30 

310  5 

1  2118 

20 

31  09 

56  40 

33  27 

62.30 

40 

259.0 

1  1558 

30 

25.98 

50.15 

28.32 

56  45 

50 

202  9 

1  0918 

40 

21  24 

44  95 

23  22 

50.46 

60 

144  9 

1  0275 

50 

16  27 

38.85 

18.11 

44  25 

70 

95  3 

0  9591 

60 

11  50 

32  50 

13.02 

37.40 

80 

46  5 

0.89415 

..70 

6  90 

24  70 

7  98 

28  90 

90 

10  1 

0.8340 

80 

3.09 

15  95 

3  65 

18  95 

90 

0.87 

8.80 

1.03 

10.45 

(Herz  and  Knoch,  Z.  anorg.  1905,  45.  262.) 

(Taylor,  J.  phys.  Ch.  1896, 1.  724.) 


At  room  temp.,  1  pt  KBr  by  weight  is  sol. 


in: 


Solubility  of  KBr  in  glycerine+Aq  at  25°. 

G=g.  glycerine  in  100  g.  glycerine  -fAq. 
KBr=rnillimols  KBr  in  100  cc.  of  the  solu- 


52  pts.  methyl  alcohol,  D15  0  7990. 
350    "    ethyl         "       Dlfi  0.8100 
1818    "    propyl       "       D16  0.8160 

(Rohland,  Z.  anorg.  1898,  18.  325  ) 
Solubility  of  KBr  in  ethyl  alcohol  at  0°. 

tion. 

G 

KBr 

Sp  gr. 

0 
13.28 
25.98 
45.36 
54  23 
83  84 
100 

481  3 
444  3 
404.0 
340  5 
310  4 
219.25 
172  65 

1  3793 
1.3704 
1  3655 
1  3594 
1  3580 
1  3603 
1  3691 

Cone  of  alcohol 
m  mol  g.  per  1. 
H20 

G  KBrm 
11  H*0 

Mol.  solubility 

1 
2 

536.75 
529.25 
502  85 
491.75 
455  25 

4.51 
4.45 
4  22 
4.13 
3  82 

(Herz  and  Knoch,  Z.  anorg.  1905,  45.  267.) 

100  g.  95%  formic  acid  dissolve  23-2  g. 
KBr  at  18.5°.    (Aschan,  Chem.  Ztg.  1913,  37. 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910. 
[A]  84.  127.) 


100  g.  methyl  alcohol  dissolve  2.17  g.  KBr 
at  25°. 

100  g.  ethyl  alcohol  dissolve  0.142  g.  KBr 
at  25°. 

100  g.  propyl  alcohol  dissolve  0  035  g.  KBr 
at  25°. 

100  g  isoamyl  alcohol  dissolve  0  003  g.  KBr 
at  25°. 

(Turner  and  Bissett,  Chem.  Soc.  1913, 103. 
1909.) 


0.055  g.  is  sol.  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894,  14.  276.) 

Sol.  in  5000  pts.  ether  (sp.  gr.  0  729  at  15°.) 
(Eder,  L  c.) 

Sol.  in  1700  pts.  alcohol-ether  (1  : 1)  at  15°. 
(Eder,  I.  c.) 

100  pts.  acetone  dissolve  0.023  pt.  KBr  at 
and  M'JSlroy,  J,  Anal.  Cb.  6. 1840 


1117.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate,  f  Naumann, 
B.  1904,  37.  3601.) 

Insol  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370 ) 

100  com  of  a  sat.  solution  of  KBr  in  fur- 
furol  at  25°  contain  0  139  pts  by  wt  KBr. 
(Walden,  Z.  phys  Ch.  1906,  55.  713.) 

Insol.  in  CS2  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Potassium  rhodium  bromide. 
See  Bromorhodite,  potassium. 

Potassium  ruthenium  inbromide. 
See  Bromoruthenite,  potassium. 

Potassium  ruthenium  tetfrabromide. 
See  Bromoruthenate,  potassium. 

Potassium  selenium  bromide. 
See  Bromoselenate,  potassium. 
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Potassium  tellurium  bromide. 
See  Bromotellurate,  potassium. 

Potassium  thallic  bromide,  KBr,  TlBrs-f 
2H20, 

Sol.  in  H20. 

3KBr,2TlBr3-f3H2O.  Sol  inH2O.  (Ram- 
melsberg.) 

Potassium  thorium  bromide. 
Sol  inH2O.    (Beraelius) 

Potassium    tin    (stannous)    bromide,    KBr, 

SnBr2-f-H2O. 

Sol.  in  HS0.     (Benas,  C.  C,  1884.  958) 
Can  be  recryst.  from  HBr  or  KBr+Aq. 

(Richardson,  Am.  Ch.  J.  14.  95.) 
2KBr,  SnBr2-j-2H?0.    Cannot  be  recryst. 

from  HBr+Aq,    (Richardson J 

Potassium    tin    (stannic)    bromide,    2KBr, 

SnBr4. 
See  Bromostannate,  potassium. 

Potassium  uranous  bromide,  KUBr6. 

Very  sol.  in  H20.  (Alov,  Bull.  Soc  1899, 
(3)  21.  264.) 

Potassium  uranyl  bromide,  2KBr,  U02Br24- 
2H20. 

Very  easily  sol  in  H2O     fSendtner.) 

Potassium  zinc  bromide,  KBr,  ZnBr2-f  2H20. 

Not  hygroscopic.  (Bphraim,  Z.  anorg 
1908,  59.  60.) 

2KBr,  ZnBr2-h2H20.  Not  hygroscopic. 
(Ephrainu) 

Potassium  bromide  ammonia,  KBr,  4NH3. 
(Joanms,  C  R.  1905,  140.  1244.) 

Potassium  bromide  ruthenium  diliydromtro- 
sochloride,  (NO)Ru2H2Cl3,  2HC1,  3KBr 
Ppt.     SL  sol.  in  H20      (Bnzard,  A    ch 
1900,  (7)  21.  359.) 

Potassium  bromoiodide,  KBr2I. 

Decomp.  rapidly  on  air  (Wells  and 
Wheeler,  Sill  Am.  J.  143.  475.) 

Potassium  carbonyl,  K2CaO2. 

Decomp.  by  H20  with  explosion.  (Joannis, 
C,  R.  116.  158.) 

Potassium  chloride,  KCL 

Sol.  in  H20  with  absorption  of  heat. 

30  pts.  KC1+100  pts.  H2O  at  13.2°  lower 
the  temp.  12.6°.  (Rtidorff,  B.  2.  68  ) 

100  pts.  H20  dissolve  29,31  pts.  KC1  at  0°. 
(Gay-Lussac);  28  5  pts.  KC1  at  0°  (Mulder; 
Gerardin.) 


The  saturated  solution  contains  58  5%,  and 
boils  at  107  6°(Muldei),  contams59  40%,  and 
boils  at  1083°  (Legrand),  contains  59.26%, 
and  boils  at  109.6°  (Gay-Lussac),  boils  at 
110°.  (Kremers) 

Sol,  in  3  016  pts  H20  at  15°  (Gerlach);  in 
3  03  pts,  at  17.5°,  or  100  pts.  H2O  at  17  5°  dis- 
solve 33  pts  KCL  (Schiff ) 

100  pts  H20  at  t°  dissolve  pts  KC1 


t° 

*  Pts 
KC1 

t° 

Pts. 
KC1 

t° 

Pts. 
KC1 

0 
1935 

2921 
,34.53 

52.39 
79.58 

4359 
50.93 

10960 

59.26 

(Gay-Lussac,  A  oh.  (2)  11.  308  ) 


100  pts.  H20  dissolve  34  6  pts  KC1  at  11  8°,  34.9 
pts  at  13  8°,  35  pts  at  15  6°.  (Kopp  ) 

100  pts  HsO  at  17  5°  dissolve  33.24  pts  KC1,  and 
sp  gr  of  solution  is  1.635  (Karsten.) 

100  pts  H2O  at  12"  dissolve  32  pts  ,  and  at  100°,  59  4 
pts.  (Otto -Graham ) 

Sol  in  3  pts  HzO  at  ord  temp ,  and  3  pts  boiling 
H2O  (Bergmann) ;  m  3  33  pts  hot  or  cold  HsO  (Four- 
croy) ,  in  3  pts.  at  15°,  and  1  68  pts  at  110°  (M  R  and 
P) 

Sol  m  3  5  pts  HaO  at  0°,  and  in  less  than  1  pt.  hot 
HiO  (Schubarth) ,  100  pts  H20  at  17  5°  dissolve  30  7- 
33  0  pts  KC1  (Ure's  Diet ). 

100  pts  H80  dissolve  35  405  pts  KC1  at  15°,  and 
solution  has  sp.  gr  =1 1809  (Michel  and  Krafft,  A. 
ch  (3)  41  478 ) 


100  pts.  H20  dissolve  at: 
18°      30°      40°      57° 
33.6    378    401    45  0  pts.  KCL 
(Gerardin,  A.  ch.  (4)  5.  139  ) 

100  pts  H2O  dissolve  33.06-32.08  pts  KC1 
at  15,6°  and  sp.  gr.  of  solution  =  1.171.  (Page 
and  Keightley,  Chem.  Soc.  (2)  10.  566.) 

Solubility  in  100  pts.  H20  at  t°. 


t° 

Pts 
KC1 

t° 

Pts 
KC1 

t° 

Pts 
KOI 

0 

28  5 

17 

33  9 

34 

38  5 

,  1 

28.7 

18 

34  2 

35 

38  7 

2 

29  0 

19 

34.4 

36 

39  0 

3 

29.3 

20 

34  7 

37 

39  3 

4 

29  5 

21 

35.0 

38 

39.6 

5 

30,0 

22 

35  3 

39 

39  9 

6 

30.5 

23 

35.5 

40 

40.1 

7 

31.0 

24 

35  8 

41 

40.3 

8 

31  5 

25 

36.1 

42 

40.6 

9 

31.7 

26 

36  4 

43 

40,9 

10 

32.0 

27 

36.6 

44 

41.2 

11 

32.3 

28 

36  9 

45 

41.5. 

12 

32  5 

29 

37.2 

46 

41  7 

13 

32  8 

30 

37.4 

47 

42.0 

14 

33.1 

31 

37.7 

48 

42.3 

15 

33.4 

32 

38.0 

49 

42  5 

16 

33  6 

33 

38  2 

50 

42.8 
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Solubility  in  100  pts.,  etc.  —  Continued. 

If  solubility  S«pts.  KCl  m  100  pts  solu- 
tion, S=205+01445t  from  —90°  to  110°. 
(fitard,  C  R  98.  1432.) 

Sat  KCl+Aq  contains  at: 
142°        150°        175°        180° 
386         388         41.2         41  8%  KCl. 

190°        200°        242°        732°  (mpt.) 
43.2         42.9         47.6          100%  KCl. 
Cfitard,  A  ch.  1894,  (7)  2.  256  ) 

100  g  H2O  dissolve  0.488  gram-equivalent 
KCl  at  25°      (van't  Hoff  and  Meyerhoffer, 
Z  phys  Ch.  1904,  49.  315  ) 

Solubility  of  KCl  in  H20  at  t°. 

t° 

Pts 
KC1 

t° 

Pts 
KCl 

t° 

Pts 
KCl 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

43  1 
43  4 
43  6 
43  9 
44  2 
44  4 
44  7 
44  9 
45  2 
45  5 
45.8 
46.1 
46  3 
46  6 
46  9 
47  2 
47  5 
47.7 
48  0 
48  3 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

48  5 
48.8 
49  1 
49.4 
49  6 
49  9 
50  2 
50  5 
50  8 
51  0 
51.3 
51  5 
51.8 
52  1 
52  4 
52  6* 
52  9 
53.2 
53  5 
53  8 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
107.65 

54  1 
54  4 
54  6 
54  9 
55  2 
55  5 
55  7 
56  0 
56  3 
56  6 
56  9 
57.2 
57,4 
57  7 
58  0 
58  2 
58  5 
58  5 

G 

KCl  per 

100  G.  H2O 

t° 

KCl 

Sp  gr 

0  70 
19.55 
32.80 
59  85 
74.80 
89.45 
108.0* 

28  29 
34.37 
38.32 
45.84 
49.58 
53  38 
58  11 

1.1540 
1.1738 
1  1839 
1.1980 
1.2032 
1  2069 
1  2118 

(Mulder,  calculated  from  his  own  and  other 
observations,  Scheik,  Verhandel.  1864.  41.) 

Solubility  in  100  pts  H2O  at  t°. 

*  Bpt.  of  sat.  solution. 
(Berkeley,  Phil.  Trans.  Roy.  Soc.  1904,  203, 
A.  189.) 

Solubility  of  KCl  in  100  g.  H20  at  t°. 

t° 

Pts 
KCl 

t° 

Pts 
KCl 

t° 

Pts 
KCl 

-11° 
-6  4 

24  46 
25.78 
27  9 
29  37 
30  84 
32.19 
32  66 
34  32 

25.7 
29  25 
38  0 
41  45 
46  15 
48  8 
55  1 
60  55 

36.10 
37  31 
39  71 
40  67 
42  34 
42.86 
44  51 
45  90 

64  95 
71  65 
74  25 
80.75 
86  6 
91  4 

47.17 
48  76 
49  27 
51  24 
52  53 
53  49 

0 
+3  9 
9  4 
11  4 
14  9£ 
19.0 

t° 

g. 

KCl 

t° 

g  KCl 

-1-18  5 
11  5 
10 
7.5 
2  5 
0 
-1 

33  3 
31  2 
30.8 
29.8 
28  4 
27.5 
27  2 

-4  5 
-9 
-8  5 
-8 

7 

25.9 
23.9 
21.5 
20.0 
17.5 
15.7 
14  3 

(Coppet,  A.  ch  (5)  30.  414.) 

SolnhiHt.v  is  rAnrASATif.fid  hv  a  fif.rfl.iErht.  Hnft. 

-6 
-5  5 

of   which    the   formula 
(Coppet ) 

100  pts.  H20  dissolve  29.33  pts.  KCl  at  4°, 
45.5  pts.  at  60°. .  (Andreae,  J  pr  (2)  29.  456  ) 

100  pts.  H20  dissolve  at: 
0°       100°      130°      180° 
29.2     56.5        66         78  pts.  KCl. 
(Tilden  and  Shenstone,  Lond,  R.  Soc.  Proc. 
35.  345.) 

Solubility  of  KCl  in  100  pts   H20  at  high 
temp. 


t° 

Pts 
KCl 

t° 

Pts. 
KCl 

t° 

Pts. 
KCl 

125 
133 

59  6 
69  3 

147 
175 

70  8 
75  2 

180 

77.5 

(Tilden  and  Shenstone,  Phil.  Trans.  1884. 23.) 


(Meusser,  Z.  anorg.  1905,  44.  80.) 

Sat.  KCl+Aq  at  25°  contains  26.46%  KCl. 
(Foote,  Am  Ch.  J.  1906,  35.  238.) 

28.01  g  KCl  are  contained  in  100  g  solu- 
tion sat.  at  30°.  (de  Waal,  Dissert.  1910.) 

36.12  g.  KCl  are  sol.  in  100  g.  H20  at  25°. 
(Amadori  and  Pampamni,  Rend.  Ace.  Line. 
1911,  V.  20.  473.) 

4.272  g  mol.  are  contained  in  1  1.  solution 
sat.  at  25°.  (Herz.  Z.  anorg.  1911, 73. 274.) 

Solubility  of  KBr  at  6°  =23.06%;  28.4°  = 
26  91%:  62.6°=31.57°.  (Siiss,  Z.  Knst.  1912, 
51. 262.) 

Solubility  at  22° =25.68%.  (Brtfnstedt,  Z. 
phys.  Ch.  1912  80.  208  ) 

100  mol.  HaO  dissolve  at: 
19.3°        29.7°       40.1°         54.5° 
82          8  99         9.75         10.39  mol.  KCL 
(Sudhaus,  Miner.  Jahrb.  Beil.-Bd   1914,  37. 
18.) 
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KCl-fAq  sat    at  16°  has  sp.  gr. 
(Stolba,  J,  pr  97.503) 

Sp.gr.  of  KCl-fAq  at  17.  5°. 
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Sp.  gr.  of  KCH-Aq  at  0°.  S=  pts.  salt  in  100 
pts.  of  solution;  Si=mols.  salt  in  100 
mols.  solution. 


3 


Si 


Sp  gr. 


Sp  gr         j^j       Sp.  gr 


0062 
0125 
.0189 
0254 
0319 
0385 
0451 
0518 


9 
10 
11 
12 
13 
14 
15 
16 


0586 
0655 
0725 
0795 


0937 
1008 
1080 


17 
18 
19 
20 
21 
22 
23 
24 


Sp  gr 


1  1152 
1  1225 
1.1298 
1  1372 
1  1446 
1  1521 
1  1596 
1  1673 


20  7840 

17.7214 

14.4707 

11  0757 

7  5440 

4  4968 


5  954 
4  940 
3  922 
2.918 
1  931 
1  123 


1  1489 
1.1258 
1  1018 
1  0769 
1.0521 
1  0308 


(Charpy,  A.  ch.  (6)  29.  23.) 
Sp.  gr  of  KCl-fAq  at  25°. 


(Schiff,  A.  110.  76.) 
Sp.  gr.  of  KCl-f-Aq  at  19  5°. 


%KC1 

Sp  gr 

%KC1 

Sp  gr. 

5.98 
11  27 
16  27 

1.0382 
1,0733 
1.1075 

21  31 
25  133 

1  1436 
1  1720 

Concentration  of  KC1  -j-Aq 

Sp  gr 

1-normal 

V*-     "  ' 

Vr-      " 
Vr-      " 

1  0466 
1  0235 
1  0117 
1  0059 

(Kremers,  Pogg.  95.  119.) 
Sp.  gr.  of  KCl-fAq  at  15°. 


A 

JtS.L'l 

Sp.  gr 

A 

JVVyl 

Sp.  gr. 

A 

j&\si 

Sp  gr 

1 

1.00650 

10 

1  06580 

19 

1  12894 

2 

1  01300 

11 

1  07271 

20 

1.13608 

3 

1.01950 

12 

1  07962 

21 

1.14348 

4 

1.02600 

13 

1  08654 

22 

1  15088 

5 

1  03250 

14 

1.09345 

23 

1.15828 

6 

1  03916 

15 

1.10036 

24 

1.16568 

7 

1.04582 

16 

1  10750 

24  9* 

1.17234 

8 

1  05248 

17 

1  11465 

9 

1  05914 

18 

1.12179 

(Wagner,  Z  phys.  Ch  1890,  6.  36.) 

KCl-fAq  containing  5.05%  KCl  has  sp.  gr. 
20°/20°  =  1.0327. 

KCl-fAq  containing  2055%  KC1  has  sp. 
gr.  20720°  =  1.1393. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19,  272.) 

Sp.  gr.  of  KCl+Aq. 


g.  KCl  in  1000  g 
of  solution 


0 

0.7140 
1  5042 
3.0724 
8  3165 


gr. 


1  000000 
1  000464 
1  000975 
1  001991 
1.005391 


*  Mother  liquor. 
(Gerlach,  Z.  anal.  8.  281.) 

Sp.  gr.  of  KCl+Aq  at  20°,  containing  mols, 
KCl  to  100  mols.  H2O. 


(Dijken,  1.  phys.  Ch.  1897,  24.  109.) 

Sp.  gr.  of  KCl+Aq  at  20.1°,  when  p~per 
cent  strength  of  solution;  d=  observed 
density,  and  w=  volume  cone,  in  g.  per 


Mols  KCl 

Sp  gr. 

Mols.  KCl 

Sp.gr. 

cc-  (fe)"w 

0.5 
1.0 
2  0 

1 
1. 
1 

01310 
02568 
04959 

4  0 
5  0 

1.09415 
1.11445 

p 

d 

w 

36.43 
31.12 
24.79 
18.06 
13.17 
8.412 
6.610 
4.419 
3.456 
1.197 

1.853 
1  1554 
1.1215 
1.0866 
1.0617      . 
1.0386 
1.0297 
1.0193 
1.0148 
1.0040 

0  43171 
0.35954 
0.27887 
0.19610 
..  .0.13980 
0.08736 
0.06806 
0.4505 
0.03507 
0.01202 

(Nicol,  Phil.  Mag.  (5)  16.  122.) 
Sp.  gr.  of  KCl+Aq  at  18°. 

A 

Sp.gr. 

A 

Sp.  gr. 

A 

Sp.gr 

5 
10 

1.0308 
1  0638 

15 
20 

1  0978 
1.1335 

25 

1.1408 

(Kohlrausch,  W.  Ann.  1879. 

10 

(Barnes,  J.  phys.  Ch.  1898,  2.  544.) 
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Sp.  gr.  of  KCl+Aq  at  t°. 

KCl+Aq   containing  10%  KCl  boils  at 
101  1°;  containing  20%,  at  103.4°.    (Gerlach.) 
Sat  KCl+Aq  containing  52  7  pts.  KCl  to 
100  pts.  H20  forms  a  crust  at  107.7°;  highest 
temp,  observed,  108.5°.   (Gerlach,  Z  anal.  26. 
426) 

B.-pt.  of  KCl+Aq  containing  pts.  KCl  to 
100  pts.  H20.    G=  according  to  Gerlach 
(Z.    anal.    26.    438);    L=  according    to 
Legrand  (A.  ch.  (2)  59  420). 

t° 

Normality  of 
KCi+Aq 

g.  KCl  in 
100  g  of 
solution 

Sp  gr  t°/4° 

20  5 

u 

tt 
tt 

3.74 
2  65 
1  87 
0  93 

23  93 
17.66 
12  82 
6.64 

1.1617 
1.1166 
1  0829 
1  0424 

(Oppenheimer,  Z.  phys.  Ch.  1898,  27.  450.) 
Sp.  gr  of  KCl+Aq  at  18°/4° 

B-pt. 

G 

L 

B-pt 

G 

L 

100  5° 
101  0 
101.5 
102 
102.5 
103 
103  5 
104 
104.5 

4  9 
9.2 
13  1 
16.7 
20  1 
23  4 
26  7 
29.9 
33.1 

4  7 
9  0 
13  2 
17.1 
20.9 
24  5 
28  0 
31.4 
34.6 

105° 
105  5 
106 
106.5 
107 
107  5 
108 
108.3 
108.5 

36.2 
39  3 

42.4 
45.5 
48  4 
51  5 
54  5 

57^4 

37  8 
41  0 
44.2 
47  4 
50  5 
53.7 
56.9 
59.4 

g  KCl  in  100  g 
of  solution 

Sp 

gr 

0  24963 
0  12459 
0  08342 
0  062343 

1  0003 
0  9995 
0  99929 
0  99912 

(Jahn,  Z.  phys.  Ch.  1900,  33, 

559.) 

KCl+Aq  containing  1  pt.  KCl  in  58.923 
pts.  H20  at  17°  has  sp.  gr.  -  1 .0096.  (Hittorf, 
Z.  phys.  Ch.  1902,  39.  628.) 

r.  20°/4°  of  a  normal  solution  of  KCl 


Precipitated  from  aqueous  solution  by  HC1 
+Aq.  Much  less  sol.  in  very  dil  HCl+Aq 
than  in  HgO  (Fresenius.) 

Nearly  insol  in  cone.  HCl+Aq. 


1  04443     (Haigh,  J  Am   Chem.  Soc.  1912, 
34.  1151.) 

Sp.  gr.  of  sat.  KCl+Aq  at  t°. 

JLVU    U15.    BttO.  JOLV^J.T-".U    UJLSBUlVe    J..57    *£•    iXVl 

at  17°.    (Ditte,  A.  ch.  1881,  (5)  24.  226.) 
Solubility  of  KCl  in  HCl+Aq  at  0°. 

G.  per  100  cc  of  solution 

t° 

g.  KCl  sol.  in 
100  g  HaO 

Sp.gr 

HC1 

KCl 

—10° 
0 
10 
20 
30 
40 
50 
60 
70 

24.98 

28  50 
31  23 
34  11 
37.28 
40  12 
42  86 
45.48 
48.30 

1.139 
1.156 
1.168 
1.177 
1.183 
1.190 
1.195 
1.199 
1.203 

0.0 
1.42 
2.41 
2.59 
4.05 
8.39 
12.40 
14.95 
23.88 
54.20 

25.73 
22  69 
20.84 
20.51 
17.71 
11,93 
7.46 
5.60 
1.49 
1.52 

(Tschernaj,  J.  Russ.  phys.  Chem.  Soc.  1912, 
44.  1565.) 

Sp.  gr.  of  dil.  KCl+Aq  at  20.004°.* 
Conc.=  g.  equiv.  KCl  per  1.  at  20  004°. 
Sp.  gr.  compared  with  H20  at  20  004°=  1. 

(Engel,  A.  ch.  1888,  (6)  33.  377.) 
Solubility  of  KCl  in  HCl+Aq. 

t° 

Concentra- 
tion of  HC1 
g  mol  per 
1000g.H2O 

Wt  KClper 
lOOOg.EUO 

Mol 
solubility 

Cone. 

Sp  gr. 

0 

0 

1 

283  55 
267.25 
250.00 
214.25 

3.81 
3.59 
3.36 
2.88 

0.0000 
0.0001 
0  0002 
0.0005 
0.0010 
0.0026 
0.0050 
0.0100 

1 
1 
1 
1 
1 
1 
1 
1 

000,000,0 
000,004,8 
000,009,7 
.000,024,2 
000,048,5 
000,097,1 
000,242,6 
.000,483,6 

25 

tt 

tt 

0 

1 

359.25 
341.55 
324.30 
289.60 

4.82 
4.59 
4.35 
3,89 

(Lamb  and  Lee,  J,  Am.  Chem.  Soc.,  1913,  36. 
1687.) 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910  (A) 
84,  127.) 
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100  g.  sat.  HCl-f-Aq  dissolve  1.9  g.  KCl 
at  20°.    (Stoltzenberg,  B   1912,  45.  2248.) 


Solubility  in  HCl+Aq  at  25°. 


Milhmols  HC1  m  10  com      Millunols  KC1  m  10  com. 


5  66 
10  20 
15  90 
20  94 
32  52 


42  72 
37  49 
33  79 
28  68 
24  74 
17  39 


(Hera,  Z.  anorg.  1912,  73.  275.) 


Solubility  of  KC1  in  HBr+ Aq  at  25° 


Milhmols  HBr  m  10  ccm 


6  61 
34  15 


Millimols  KCl  in  10  ccm. 


42  72 
37  80 

19  57 


(Herz,  2  anorg.  1912,  73.  275.) 


Sol. 


in  sat  NH4Cl-f-Aq  with  pptn,  of 
When  action  has  ceased,  the  solu- 
tion at  18.75°  contains  31.6%  of  the  mixed 
salt;  or  100  pts.  H20  dissolve  46  1  pts  of  the 
mixed  salt,  viz,  16.27  pts.  KCl  and  29.83 
pts.  NEUC1.  (Karsten.) 


Solubility  of  KCl  in  NH^Cl+Aq  at  25°. 


Dissolved  m  1000  jnols  H20 


Mols  KCl 

Mols  NEkCl 

74  2 

23  8 

67  9 

32  5 

61.4 

52  2 

55,5 

65  9 

50  2' 

74.4 

43  0 

96.3 

37.6 

110.0 

37  0 

107  5 

37  5 

109.4 

22.6 

118  2 

(Biltz,  Z.  anorg.  1911,  71. 174.) 
See  also  NE^Cl. 

Sol.  in  sat.  BaCla+Aq  with  pptn.  of  BaCl2 
until  a  state  of  equilibrium  is  reached,  when 
100  pts.  H20  at  16.8°  dissolve  45.9  pts,  mixed 
salts,  viz-  18.2  pts.  BaCI*  and  27.7  pts.  KCl.' 

See  also  BaCla. 


Solubility  of  KCl  in  MgCl2+Aq  of  given  per- 
centage composition. 


t° 

30% 

212% 

15% 

11% 

10 
20 

1  9% 
2.6 

5  3% 
6  5 

9  9% 
11.3 

143% 
15  9 

30 

3  4 

7.6 

12  7 

17  5 

40 

4  2 

8  8 

14  2 

19.0 

50 

5  0 

10  0 

15  6 

20  5 

60 

5  8 

11  2 

17  0 

21.9 

70 

6  5 

12  4 

18  3 

23  2 

80 

7  3 

13  6 

19  5 

24  5 

90 

S  1 

14  7 

20.8 

25  8 

100 

8  9 

15  9 

22  1 

27  1 

(Trecht  and  Wittgen,  B.  14.  1667.) 
Solubility  of  KCl+NaCl  m  20%  MgCl2+Aq. 


10 
20 
30 
40 
50 


%KC1 


4  2 

5  1 

6  0 

6  9 

7  9 


Na 


5  7 
5  8 

5  9 

6  0 
6  1 


t° 


60 
70 
80 
90 
100 


%KC1 


8  9 

9  9 

10  9 

11  9 
13  0 


6  3 
6  4 
6.6 
6  7 
6  9 


(P.  and  W.) 
Sol.msat.KNOs-f-Aqwithpptn  ofKNO8. 


1  litre  of  the  solution  contains 


at  14  5° 


Mol  KC1      Mol  KNO3 


3  865 
3  810 
3  782 
3  710 
3  667 
3  629 
3  597 
3  582 


0  0 
0  204 
0  318 
0  615 
0  818 

0  910 

1  176 
1  220 


at  25  2° 


Mol  KCl      Mol  KNOj 


4  18 
4  11 
4.07 
3  93 
3  85 
3  81 
3  70 


0  0 
0.136 
0  318 

0  902 
1.212 

1  397 
1  805 


(Touren,  C.  R.  1900, 130.  909  ) 
Solubility  of  KCl  jn  KN03+Aq. 


Concentra- 
tion of  KNO8 
in  e  mol. 
per  1000  g 
H20 


25 


Wt  KCl  m 
1000  g  H2O 


283  55 
284.25 
283  60 
287  60 
364  15 
355.00 
361  65 
358.80 
355.20 


Mol 
solubility 


3  81 
3.81 

3  81 
3.86 

4  89 
4.90 
4.86 
4.81 
4.77 


(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910 

84.  127.) 
See  also  KNOs. 
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Sol.  in  sat.  NaN03-fAq  without  causing 
pptn     (See  NaN03  ) 
Sol.  in  sat.  Ba(N03)2-f  Aq  without  causing 
pptn. 

Solubility  in  KBr-fAq  at  25.2°. 

Solubility  of  KC1  in  KOH+Aq  at  0°. 

G  per  100  cc  solution 

KC1 

KOH 

1  litre  of  the  solution  contains 

26.83 
23.44 
21.39 
17.39 
13.89 
10.91 
8.64 
6.78 
4.74 

0.0 
1.33 
2.64 
5.56 
8  46 
11.23 
13.83 
16.43 
19.72 

Mol  KBr 

Mol   KC1 

0  0 
0  49 
0.85 
1  31 
1  78 
2  25 
2.69 

4.18 
3  85 
3  58 
3  19 
2.91 
2  58 
2.33 

(Engel,  Bull.  Soc.  1891,  (3)  6.  16.) 

(Touren,  C.  R.  1900,  130.  1252.) 
See  also  KBr. 

100  pts  H20  dissolve  133.2  pts  KI  and 
10.4  pts.  KC1  at  21  5°,  no  matter  how  pre- 
pared. (Riidorff,  B.  6.  484.) 

100  pts  KCl+Aq  sat  at  15-16°  contain 
25.26-25.37  pts.  KC1.  100  pts.  KCl+Ki+ 
Aq  sat.  at  15-16°  contain  57  80  pts  of  the  two 
salts  KC1  is  pptd.  by  KI.  (v.  Hauer,  J.  pr. 
98.  137 ) 

Solubility  in  KI+Aq  at  t°. 


t° 

Sat.  solution  contains 

%KC1 

%KI 

%  total  salt 

0 

4.8 

50.8 

56.6 

8 

5.1 

51  1 

56  2 

18 

57  9 

30 

'i!2 

54.*6 

58.8 

41 

4.7 

55.0 

59.7 

49 

5  7 

56.0 

61.7 

60 

62.5 

75 

4^4 

59.'5 

63.9 

82 

5  0 

59  6 

64.6 

96 

... 

... 

66.2 

102 

66.8 

140 

63i3 

155 

'7."6 

64.8 

72^4 

182 

8.7 

65.4 

74  1 

190 

8.6 

66  0 

74.6 

245 

10.0 

66.5 

76.5 

(fitard,  A.  ch.  1894,  (7)  3.  281.) 
Solubility  of  KCJ+KI  in  H20  at  25°. 


G  per  100  g  HaO 


KCl 

KI 

KCi 

KI 

0 
4.06 
7.63 
11.36 
11.74 
15.10 

149.26 
144.03 
137.79 
132.60 
133.90 
105.91 

19.64 
23.75 
29.56 
31.38 
33.68 
36.12 

68.22 
43.89 
23.83 
14.83 
7.00 
0.00 

(Amadori  and  Pampanini,  Att.  Ace.  Line. 
1911,  20,  II.  475.) 


Solubility  in  KOH+Aq  at  20°. 


G  KOH  in 

1  litre 

G  KClm 
1  litre 

Sp  gr 

Degrees 
Baumg 

10 

293 

1.185 

22.5 

20 

285 

1.185 

22.5 

30 

276 

1  190 

23.0 

40 

265 

1.192 

23.0 

50 

255 

1.195 

23.5 

60 

245 

1  200 

24.0 

70 

236 

1.200 

24.0 

80 

226 

1.205 

24.5 

90 

219 

1/205 

24.5 

100 

211 

1.210 

25.0 

110 

205 

1.210 

25.0 

120 

199 

1.215 

25.5 

130 

192 

1.215 

25.5 

140 

185 

1.220 

26.0 

150 

178 

1.225 

26.5 

160 

171 

1.225 

26.5 

170 

165 

1.230 

27.0 

180 

159 

1  235 

27.5 

190 

153 

1.240 

28.0 

200 

148 

1.245 

28  5 

210 

142 

1.250 

29.0 

220 

137 

1.255 

29.5 

230 

133 

1.260 

30.0 

240 

128 

1.265 

30.5 

250 

124 

1.270 

30.8 

260 

120 

1.275 

31.3 

270 

115 

1.280 

31.7 

280 

112 

1.285 

32.0 

290 

108 

1.290 

32.5 

300 

104 

1.295 

33.0 

310 

100 

1.300 

33.5 

320 

96 

1.305 

34.0 

330 

93 

1.310 

342 

340 

89 

1  315 

34.6 

350 

85 

1.320 

35.0 

360 

81 

1  325 

35.5 

370 

78 

1.330 

36.0 

380 

74 

1.335 

36.3 

390 

71 

1  340 

36.7 

400 

68 

1.345 

37.1 

410 

64 

1  350 

37.5 
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Solubility  in  KOH-f  Aq  at  20°  .—^Continued 

Solubility  of  KCl+NaCl  in  H20  at  t°.    100 
pts.  H20  dissolve  pts.  KC1  and  pts.  NaCl. 

G.  KOH  in 

1  litre 

G.  KC1  m 
1  litre 

Sp  gr. 

Degrees 
Bamne1 

t° 

Pts 
KC1 

Pts 

NaCl 

,0                PtS.              PtS 

^            KCl        NaCl 

420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 

61 
58 
55 
53 
50 
47 
44 
42 
40 
38 
35 
33 
31 
29 
27 
25 
24 
23 
22 
21 
20 
18 
17 
16 
15 
15 
15 
15 
14 
14 
13 
13 
13 
13 
12 
12 
12 
11 

n 

10 
10 
9 
9 
9 

1  355 
1.360 
1  365 
1  370 
1  375 
1  380 
1  385 
1  390 
1  397 
1  405 
1  410 
1.415 
1  420 
1  425 
1.430 
1  435 
1  440 
1.445 
1  450 
1.455 
1  460 
1  465 
1.470 
1  475 
1  480 
1.485 
1  490 
1  495 
1.500 
1  505 
1  510 
1  515 
1  520 
1.525 
1.530 
1  535 
1.540 
1.545 
1.550 
1  560 
1.565 
1.570 
1  575 
1.580 

38  0 
38  5 
38  9 
39  2 
39  5 
40  0 
40  2 
40  6 
41  0 
41  5 
42  0 
42,3 
42  6 
43  0 
43  5 
43  7 
44.0 
44.3 
44  6 
45  0 
45.5 
45.9 
46  2 
46.5 
46.8 
47.0 
47.5 
47.9 
48.2 
48.5 
48.8 
49.1 
49  5 
49.7 
50.0 
50  3 
50.6 
51  0 
51.3 
51  5 
51.8 
52  2 
52  6 
53  0 

10 
20 
30 
40 
50 

12  5 
14  7 
17.2 
19  5 
22  0 

29  7 
29  2 

28.7 
28  2 

27.7 

60       24  6      27.2 
70       27.3      26  8 
80       30  0      26.4 
90       32  9      26  1 
100       34  7     25.8 

(Precht  and  Wittgen,  B.  14.  1667.) 

100  pts.  H20  dissolve  13.99  pts  KC1+30.54 
pts.     NaCl  =44.53  pts   mixed  salts  at  20°. 
(Nicol,  Phil.  Mag.  (5)  31.  385.) 

Solubility  of  KC1  in  NaCl-f-Aq  at  20°. 

G  per  100  g  H2O 

NaCl 

KCl 

0  0 
6  5 
13.0 
19  5 

34.52 
29  37 

4  71       ' 
0  42 

(Nicol,  Phil.  Mag.  1891,  31.  369.) 
Solubility  of  KCl+NaCl  at  t°. 

t° 

G.  per  100  g  HaO 

KC1                         NaCl 

25 

(t 

80 

u 

15.8                   14.5 
29.0                  31.3 
30.0                  25.2 
26.4                  34.0 

(Soch,  J.  phys.  Ch.  1898,  2.  46.) 
Solubility  of  KCl+NaCl  at  ?  ° 

G.  salts  in.  100  g  HaO 

NaCl 

KCl                    Solid  phase 

9.89 
18.35 
29.88 
31.57 
33.17 

28.34                 KCl 
22.75                     " 
16  28            KCl+NaCl 
10.91                 NaCl 
5.65                    " 

(Winteler,  Z.  Elektrochem,  1900,  7.  360.) 

KCl+NaCl. 

100  pts.  KCl+NaCl+Aq  sat.  at  13-16° 
contain  30.18  pts.  of  the  two  salts,  (v 
Hauer.) 

100  pts.  H20  dissolve  13.92  pts.  KCl  and 
30.65  pts.  NaCl  at  15.6°,  and  solution  has 
sp.  gr.  *  1.233.  (Page  and  Keightley ) 

100  pts.  H20  dissolve  10.11  pts.  KCl,  32  15 
pts.  NaCi,  and  4.69  pts.  K2S04,  and  solution 
has  sp.gr.  =1.250.  (P.  and  K.) 

100  pts.  H20  dissolve  29.9  pts.  NaCl  and 
15,7-pts,KClatl8.8°.  (RtLdorff.) 


(Uyeda,  Mem.  Col.  So.  Kioto,  1910,  2.  245.) 

100  g.  H20  sat.  with  NaCl  dissolve  0.216 
gram-equivalent  KCl  at  25°. 

100  g.  H20  sat  with  K2S04  dissolve  0.466 
gram-equivalent  KCl  at  25°.  (Euler,  Z. 
phys.  Ch.  1904,  49.  315.) 

Solubility  in  NaCl+Aq  at  20°,  30°,  40°  and 

J°.    Tables  given  in  the  original  show  that 

each  salt  diminishes  the  solubility  of  the 

other.     (Leather,  Chem.  Soc  1915,  108.  (2) 

13.) 
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Solubility  of  KCl+NaCl  in  HCl+Aq  at  25° 


%HCI 

%  NaCl 

%KC1 

0 
8  61 
17.16 
20.65 
32.78 

19.95 
10.65 
3.56 
2.03 
0.18 

10.90 
7.58 
3.80 
2.86 
1.27 

(Hicks,  J.  Am.  Chem.  Soc.  1915,  37.  846 ) 
See  also  under  NaCl. 

KCl+SrCl2. 

100  pts.  H20  dissolve  11  2  pts.  KC1  and 
48.6  pts.  SrCl2  at  14  5°.    (v.  Hauer.) 

If  SrCl2-f  Aq.  sat.  at  14.5  is  sat.  with  KC1 
at  same  temp.,  100  pts.  H20  dissolve- 


KC1     .     .     . 
SrCl2    .     .      . 

33.2 

11.2 

48.6 

50*7 

59*8 

(Mulder,  Scheik.  Verhandel.  1864.) 

KC1+(NH4)2S04 

Sat.  solution  of  KCl-}-(NH4)2S04  at  b.-pt, 
when  cooled  to  14P  has  different  composition 


from  sat.  solution  of  (NH4)C1  and  JK2S04,  and 
its  composition  is  changed  by  warming  it  with 
either  KC1  or  (NH4)2S04.  (Rtidorff.) 

KCl-fK2S04. 

100  pts.  H20  contain  the  following  amounts 
salt  at  18.75°:  (1)  sat.  with  KC1  alone; 
(2j  sat.  first  with  KC1  then  with  K2S04; 

(3)  sat.  with  K2S04  and  JKC1  together; 

(4)  sat.  first  with  K2S04  then  with  KCI; 

(5)  sat.  with  K2S04  alone. 


KC1      . 
K2S04  . 

i 

2 

3 

4 

5 

34.5 

32.96 
1.79 

33.12 
1  75 

33.12 
1.83 

l6'.8 

(Karsten.) 

100  pts.  H20  sat.  with  both  K2S04  and  JKC1 
contain  the  following  amounts. 


KC1  .  .  . 
K2S04.  .  . 

At  14  8° 

33.5 

28.2 
2.0 

10."  3 

KC1  .  .  . 
KoS04  .  .  . 

At  15.8° 

33.6 

27.9 
2.3 

io.*4 

KC1  .  .  . 

K2804.  .  . 

At  16  1° 

33.6 

27.1 
3.3 

i6!4 

(Kopp,  A.  34.  264.) 


Sat.  KssS04+Aq  dissolves  KC1  only  with 
pptn.  of  K2S04,  but  sat  KCl-f  Aq  dissolves 
some  K2S04  without  any  separation.  (Kar- 
sten.) 

Solubility  of  KC1+K2S04:     100  pts.  H20 
dissolve  at  t°. 


t° 

Pts 
KC1 

Pts. 
KaSO< 

t° 

Pts. 
KC1 

Pts. 
KaSO* 

10 
20 
30 
40 
50 

30.9 
33.4 
36.1 
38  7 
41.3 

1.32 
1  43 
1  57 
1.68 
1.82 

60 
70 
80 
90 
100 

43.8 
46.5 
49.2 
52.0 
54  5 

1  94 
2  06 
2  21 
2  38 
2,53 

(PrechtandWittgen.) 

100  g.  H*0  dissolve  34.76  g.  KC1+2.93  g. 
K2S04  at  25°.  (Van't  Hoff  and  Meyerhoffer, 
21.  phys.  Ch.  1898,  27.  75.) 

Sol,  in  20%  KC2H302  -hAq     (Stromeyer.) 

Quickly  attacked  by  liquid  N02  in  the 
presence  of  traces  of  moisture,  with  evolution 
of  C12.  (Frankland,  Chem  Soc.  1901,  79. 
1361.) 

SI  sol.  in  liquid  NH8  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Easily  sol.  in  liquid  HF.  (Franklin,  Z. 
anorg.  1905,  46.  2.) 

100  g.  hydrazine  dissolves  8.5  pbs.  KC1  at 
12.5-13°.  (de  Bruyn,  R.  t.  c.  1899,  18.  297.) 

100  g.  anhyd.  hydroxylamine  dissolve  12.3 
g.  KC1  at  17-18°.  (de  Bruyn,  Z.  phys.  Ch. 
1892,  10.  782.) 

100  pts   alcohol  of  0900  sp   gr   dissolve  4.62  pts.; 

0  872,  1  66  pts  ,  0.834,   0.38  pt  ,  0  817,  0.00  pt.  KC1. 

(Kurwan.) 

Sol.  in  48  pts.  boiling  alcohol.    (Wenzel ) 
Insol   in  absolute  alcohol  containing  LiCl.     (Mits- 

cherlich ) 

At  15°,  100  pts.  alcohol  of  p  percentage  by 
volume  (S=sp.  gr.)  dissolve  pts  KC1  as 
follows: 

p  10  20  30  40 

§          0.984         0.972         0.958         0.940 
KC1       198  14.7  10.7 


p  50  60 

§  0^18  0  896 

KC1  5.0  2.8 

(Schiff,  A.  118.  365.) 


77 

80 

0.848 
0.45 


100  pts  of  a  mixture  of  40%  alcohol  with 
60%  H20  dissolve  9.2  pts.  JCC1  at  15°. 
(SchiffO 

Insol.  in  absolute  alcohol  or  in  96%  alcohol 
at  15°  or  below.  At  20°,  100  pts.  of  the  latter 
dissolve  0.04  pt,;  at  25°,  0.06  pt.;  at  30°,  0.20 
pt.  KC1.  Dilute  alcohol  dissolves  less  KC1 
than  the  contained  H20  would  dissolve  by 
itself. 
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Solubility  in  dil.  alcohol.    D  =  sp  gr.  of  alco- 

It.n.1  «    CJ                   nliilf!ll4"»T   iv\     1  f\f\  -nir*       nTs>nllS\7    0  f   "f  ® 

Solubility  of 

KCl  m  ethyl  alcohol  at  0°. 

hoi;  o  ~  solubility  in  1UO  pts.  alconoi  at  t 

Concentration  of 

Molecular 
solubility 

D  =0  9904 

D  »0  9848 

D  =0  9793 

D  *0  9726 

alcohol     Mol    g 
alcohol  per  1000 
g  H20 

1000  g  HaO 

t° 

S 

t° 

S 

t° 

S 

t° 

s 

285  15 

3  80 

0 

23  2 

4 

20  0 

4 

16  4 

3 

12  2 

0  25 

277  95 

3.73 

4 

24  8 

20 

25  5 

21 

20  3 

5 

12  7 

0  50 

271  10 

3  64 

22 

29.4 

27 

26.6 

28 

22  0 

16 

15  4 

1  00 

265  50 

3  45 

25 

30.2 

30 

27  5 

43 

25  6 

20 

16.1 

3.00 

208  80 

2  81 

QT 

17  3 

52 

37  5 

O/ 

60 

35  2 

34 

19.0 

(Armstrong  and  Eyre,  Proc  Boy.  Soc.  1910. 

/  \\  a  A     1  0T  N 

D  *0  9573 

D  =0  9390 

D  =08967 

D  =0  8244 

(A)  84.  127.) 

t* 

S 

t° 

S 

t° 

S 

t° 

S 

10 
11 

S  8 
9  0 

2 

7 

4  2 
5  1 

12 
31 

2  87 
4  35 

4 
15 

0  00 
0  00 

Solubility  of  KCl  in  ethyl  alcohol  -f-Aq  at 
25°. 

17 

10  3 

16 

6  4 

47 

4  88 

20 

0  04 

30 
40 
60 

12  5 
13  9 
16  7 

30 
38 
57 

8  5 
9  6 
11  3 

65 

5  65 

32 

0  06 
0  20 

wt  % 

alcohol 

G.  KCl  per 
*00cc 
sat  solution 

wt  % 

alcohol 

G  KCl  per 

100  cc 
sat  solution 

(Gerardin,  A.  ch.  (4)  5  140  ) 

0 
10 

31.18 
23  93 

60 
70 

4.18 
2.27 

20 

17.89 

80 

0.93 

30 

13.27 

90 

0.31 

40 

9.40 

100 

0.08 

Solubility  of  KCl  in  dil   alcohol  at  14  5° 

50 

6  26 

100  com   contain 

CMcIntosh,  J.  phys.  Ch.  1903,  7.  350.) 

Sp.  gr. 

Alcohol 

Water 

KCl 

1  1720 

88  10 

29.10 

1  1542 
1  1365 
1.1075 
1  1085 
1  0545 

2.79 
4  98 
10  56 
15  57 
20.66 

85  78 
84  00 
79  63 
75.24 
70  52 

26  85 
24.67 
20  56 
17.24 
14  27 

100  pts   absolute  methyl  alcohol  dissolve 
0.5  pt.  at  18.5°;  100  pts.  absolute  ethyl  al- 
cohol dissolve  0  034  pt.  at  18.5°.    (de  Bruyn, 
Z.  phys.  Ch.  10.  783  ) 
100  pts  40%  wood  alcohol  dissolve  9.2  pts. 

1  0455 

24.25 

67.05 

13.25 

KCT.    (Schiff.) 

0.9695 

40.42 

50.18 

6.35 

0  9315 

48.73 

40.60 

3.82 

0.8448 

68.63 

15.55 

0.30 

Q.n.l-.i'U.iK.J.vr     x 

•u?  v 

1™ 

T%  /•*!_!_  A  /••    n* 

(Bodlander,  Z.  phys,  Ch.  7.  316.) 


Solubility  of  KCl  in  ethyl  alcohol. 


25° 


p  = 


by  wt.  of  alcohol  in  alcohol  -f-Aq. 
.  £p,  alcohol  +Aq  sat.  wi^h  KCl. 
L  =  milhmols  KCl  in  100  com.  of  the  solu- 
tion. 


*    ' 

j 

P 

S  25°/4° 

L 

wt  % 

alcohol 

at  30° 

at  40° 

alcohol 

at  30° 

at  40° 

0 
10.6 
30.8 
47.1 
64.0 
78.1 
98.9 
100 

1.1782 
1.125 
1.033 
0.9679 
0.9064 
0.8607 
0.8242 
0.7937 

417.4 
329 
183 
102 
46.1 
20.6 
9.9" 
5.7 

0 
5.28 
9.43 
16.9 
25.1 
34,1 

38  9 
33,9 
30.2 
24.9 
19.2 
15  6 

41.8 
35.9 
33.3 

27,6 
21  8 
17.2 

43.1 
55.9 
65.9 
78.1 
86  2 

11.1 
6  8 
3  6 
1.3 
0.4 

13.1 
8.2 
4  1 
1.6 
0.5 

(Bathrick,  J.  phys.  Ch.  1896,  1.  160.) 

(Hers  and  Anders,  Z.  anorg.  1907,  55.  273.) 

POTASSIUM  CHLORIDE 


757 


Solubility  of  KC1  in  methyl  alcohol. 

500  mg.  KC1  treated  with  10  g.  of  above 

mixture  yield  only  0  3  mg.  to  the  liquid. 

t° 

Concentra- 
tion of 
alcohol 
Mol  g 

Solubility 
1  in  1000  g 
H20 

Molecular 
solubility 

(Lawrence  Smith,  Am.  J.  Sci  16.  56.) 
Insol  in  acetone     (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6.  184;  Eidmann,  C.  C.  1899,  II. 

alcohol  per 
1000  g  H20 

1014) 

0 

t( 

0  25 

283.55 
280  00 

3.81 
3.76 

Solubility  of  KC1  in  acetone+Aq  at  t.° 

tt 

0  50 

276.35 

3.71 

100  g  of  the  solution  contain 

1.00 

267.85 

3.60 

tt 

3  00 

238  10 

3.18 

t° 

acetone 

G  H2O 

G  acetone 

G.KCl 

25 

364  15 

4  89 

30 

0 

72  73 

0  00 

27  27 

tt 

0  25 

361  90 

4.86 

5 

71  15 

3  74 

25  11 

n 

0.50 

357.10 

4.79 

9  09 

69  62 

6  96 

23  42 

tt 

1.00 

348.70 

4.67 

20 

64  88 

16  22 

18  90 

tt 

3.00 

324.15 

4.35 

30 

59  49 

25  45 

15  06 

4.H 

53   17 

^5    59 

n3i 

(Armstrong  and  Eyre.  Proc.  Roy.  Soc.  1910 

^tv 

50 

tJO     JL  t 

45  98 

OO    i)& 

45  98 

OJ. 

8  04 

(A)  84.  127.) 

60 

37  97 

56  91 

5  12 

70 

29  22 

68  18 

2  60 

At  room  temp  1  pt  by  weight  is  sol.  in: 
200  pts.  methyl  alcohol,  D15  0,7990 
750    "    ethyl         "        D»  0.8035. 

80 
90 
100 

19  82 
9  98 
0  00 

79.43 
89  88 
100  00 

0  76 
0  13 
0  00 

Insol    in  propyl  alcohol.     (Rohland,   Z. 
anorg.  1899,  18.  325.) 
100  g.  methyl  alcohol  dissolve  0.53  g.  KC1 
at  25°. 

40 

0 
5 
9  09 

71  31 
69  62 
67  88 

0  00 
3  67 
6.79 

28  69 
26  72 
25  33 

lOO'g.  ethyl  alcohol  dissolve  0.022  g.  KC1 
at  25°. 

15 
20 

65  15 
62  97 

11  51 
15  75 

32  34 

21  28 

100  g  propyl  alcohol  dissolve  0.004  g.  KC1 
at  25°. 

80 
85 

19  81 
14  94 

79  34 
84.66 

0.58 
0  40 

100  g   isoamyl  alcohol  dissolve  0.0008  g. 
KOI  at  25° 

90 
95 

10  00 
4  97 

89  84 
94  96 

0  16 
0  07 

J.\.\Ji   Gi\J   £JfJ    . 

(Turner  and  Bissett,  Chem,  Soc.  1913,  103. 

100 

0  00 

100  00 

0  00 

1909.) 

Sinrcfi  t.hftrA  is  but,  rvnft  limiid  nhfl.sfi  liarA. 

Insol.  in  propyl  alcohol.     (Schlamp,   Z. 
phys.  Ch.  1894,  14.  276.) 

Solubility  of  KC1  in  propyl  alcohol. 


t° 

Concentra- 
tion of 
alcohol 
Mol.  g.  per 
1000  g.  H20 

Solubility  in 
1000  g  H2O 

Molecular 
solubility 

0 

(C 

tt 
(t 

0.25 
0  50 
1  00 

283.55 
274.10 
265  45 
248.0 

3.81     ' 
3.68 
3  56 
3.33 

25 
tt 

tt 
tt 

0.25 
0.50 
1  00 

365  10 
355  40 
347  70 
331  50 

4  90 

4  77 
4  67 
4  45 

(Armstrong  and  Eyre,  Proc.  Roy.  Soc,  1910, 
(A)  84.  127.) 

Insol.  in  fusel-oil.    (Gooch,  Am.  Ch.  J.  9. 

p*o  \ 

Very  si.  sol.  in  mixture  of  equal  pts.  ab- 
solute alcohol  and  ether.    (Berzelius.) 


these  figures  represent  the  solubility  of  KC1  in 
acetone+Aq  at  30°  and  40°. 

(Snell,  J.  phys.  Chem.  1898,  2.  484.) 


The  addition  of  KC1  to  mixtures  of  acetone 
and  H20  will  cause  a  division  into 
,  two  layers.  The  following  table  gives 
the  temp  at  which  sat.  solutions  of  KC1 
in  acetone+Aq  of  varying  concentra- 
tions separate  into  two  layers  and  also 
the  compositions  of  the  sat  solutions  of 
KC1  in  acetone  H-Aq. 


% 
acetone 

Temp, 
of 
division 

100  g.  of  solution  contain 

G.H20 

G.  acetone 

G.KCl 

26 

46.5° 

30 

40.0 

59  36 

25  44 

15  20 

40 

34  2 

53.21 

35  47 

11.32 

50 

32  6 

45  97 

45.97 

8.06 

60 

33.3 

37  86 

56.80 

5.34 

70 

35  5 

29.09 

68  25 

2  66 

75 

39.0 

, 

80 

45.6 

19  80 

79  20 

1.00 

(Snell.) 
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The  following  table  gives  the  compositions  of 
the  solutions  of  KC1  in  acetone +Aq  at 
the  points  at  which  the  solution  just 
divides  into  two  layers.  Temp.  =»  40°. 


100  g  of  the  solution  contain 


G  H20 

G  acetone 

G  KCl 

56  68 

28.63 

14.68 

53.05 

35.67 

11.29 

50.34 

39.82 

9.83 

47.60 

43.83 

8.58 

44.35 

48.36 

7.29 

42.68 

50.75 

6.57 

38.53 

56.26 

5.21 

36.59 

58.84 

4.57 

32.37 

64.18 

3.45 

30.62 

66  43 

2.95 

28  12 

69  45 

2.44 

A 

KCl 

0 

410.5 

10 

351.7 

20 

286.6 

30 

223  7 

40 

166.5 

50 

115.4 

60 

71  2 

70 

38.5 

80 

12  9 

90 

2.0 

100 

•• 

(Herz  and  Knoch,  Z.  anorg.  1904,  41.  317.) 

(Snell.) 


The  addition  of  KCl  m  to  aqueous  acetone 
causes  the  separation  of  the  liquid  into 
two  layers.  The  following  table  gives  the 
composition  of  these  layers  at  40°. 


Upper  layer  contains  per  100  g.  of  solution 


G.  H80 

G   acetone 

G.  KCl 

55.20 

31.82 

12  99 

54.27 

36.69 

12.03 

53.27 

35.44 

11.29 

51.69 

37.76 

10  55 

51  23 

48.50 

10  27 

50.34 

39.88 

9  77 

49.08 

41.67 

9  26 

48  02 

43.18 

8.79 

47.62 

43.73 

8.64 

46.49 

45.34 

8.17 

45.65 

46.52 

7  83 

45.64 

46.57 

7.79 

58.99 

25  24 

15.77 

Lower  layer  contains  per  100  g  of  solution 


G.HiO 

G  acetone 

G  KCl 

28.14 

69.42 

2.44 

29.45 

67.83 

2.72 

30.96 

65  97 

3.07 

31.83* 

64.83 

3.33 

32.64 

63  79 

3.56 

34.07 

62.01 

3.92 

35  27 

60.49 

4.24 

37  44 

57  67 

4.89 

38.00 

56.96 

5.04 

38.68 

56.17 

5  25 

39  98 

54.36 

5.66 

40  41 

53.78 

5.81 

23.66 

74.91 

1.43 

(Snell.) 


Solubility  in  acetone+Aq  at  20°. 
A=ccm.  acetone  in  100  ccm.  acetone  -f  AC.J. 
KCl-millimols  KCl  in  100  ccm.  of  th  e 
solution. 


Solubility  of  KCl  in  glycerine+Aq  at  25°. 

G~g.  glycerine  in  100  g.  glycerine+Aq. 

KCl  =  millunols  KCl  in  100  cc.  of  the  solu- 
tion. 


G 

KCl 

Sp  gr 

0 
13  28 
25.98 
45.36 
54  23 
83.84 
100 

424.5 
383  4 
339.3 
271.4 
238  5 
149.0 
110.6 

1.1800 
1  1848 
1  1935 
1  2106 
1.2189 
1  2590 
1  2860 

(Herz  and  Knoch,  Z.  anorg  1905,  45.  267.) 


Insol.  in  CS2  (Baeyer:  Arctowski,  Z. 
anorg.  1894,  6.  257.) 

Insol  in  benzonitrile.  (Naumann,  B  1914, 
47.  1370.) 

Insol  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethy  )  acetate.  (Naumann. 
B.  1910,  43.  314.) 


Solubility  of  KCl  in  organic  compounds  +  Aq 
at  25°. 


Compound 

G  comp. 
perl  H20 

G  KCl  per 
100  g  sat. 
solution 

Water 

26.89 

Acetaldehyde 

11.01 

27.05 

Paraldehyde 
Glycerol 

11.07 
13.01 

26.42 

25.58 

Glycol 

15  51 

26.43 

62.05 

25.26 

Manrdtol 

45  53 

24.86 

u 

136.59 

24.46 

(Armstrong  and  Eyre,  Proc.  Roy.  Soc.  1913, 
A,  88.  234.) 
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Solubility  in  pyridine+Aq  at  10°. 

Potassium  thorium  chloride,  KC1,  2ThCl4+ 

1OTT  C\ 

Solvent 

100  g  of  the 
solution  contain 

loll2U. 
Deliquescent;   sol.   in   H2O   and   alcohol. 

HaO 

Pyndine 

g  KC1 

(Berzelius.) 

100 

0 

23.79 

Potassium  tin  (stannous)  chloride  (Potassium 

90 

10 

19.76 

chlorostannite),  KC1,  SnCl2+H20. 

80 
70 
60 

20 
30 
40 

16.37 
13  19 
10.05 

Decomp.  by  H2O;  sol.  in  hot  HC1  or  KC1+ 
Aq     (Remsen  and  Richardson,  Am.  Ch.  J. 
14.  90.) 

50 
40 
30 

50 
60 
70 

6.34 
3  335 
1.245 

2KC1,  SnCl2+H20.    Partially  decomp.  by 
dissolving  in  H20.    (Rammelsberg,  Pogg.  94. 
507.) 

20 
10 

80 
90 

0  24 
0.039 

+2H20.    Very  sol.  in  hot,  and  but  slightly 
in  cold  HC1  +  Aq  or  KC1  +  Aq.    (Remsen  and 

100 

Richardson.) 

'  (Schroeder,  J.  pr.  1908,  (2)  77.  268.) 

4KC1,  SnCl2+3H20.    (Poggiale,  C.  R.  20. 
1182.) 

Insol.  in  anhydrous  pyridine  and  in  97% 

Does  not  exist     (Remsen  and  Richardson.) 

pyridine-1-Aq. 

Very  si.  sol.  in  95%  pyridine+Aq. 

SI.  sol.  hi  93%  pyridine+Aq.  (Kahlen- 
berg,  J.  Am.  Chem.  Soc.  1908,  30.  1107.) 

100  ccm.  of  a  sat.  solution  of  KC1  in  fur- 
furol  at  25°  contain  0.085  pts.  by  wt.  KC1. 
(Walden,  Z,  phys.  Ch.  1906,  66.  713.) 

100  g  H20  dissolve  246.5  g.  sugar+44.8  g. 
KC1  at  31.25°:  100  g.  sat  solution  contain 
62  28  g.  sugar+11.33  g.  ~KCr  "  (KShTer;  Z. 
Ver.  Zuckerind,  1897,  47.  447.) 

Solubility  in  glucose +Aq  at  25°. 


Concentration  of 
glucose  in  9.  mol 
per  1000  g  HaO 

Solubility  in 
1000  g  H2O 

Molecular 
solubility 

0  25 
0  50 
1  0 
3  0 

362  70 
366  10 
369  85 
376  25 
402  25 

4  86  * 
4  91 
4  96 
5  04 
5  39 

(Armstrong  and  Eyre,  Proc.  Roy.  Soc.  1910, 
84.  127.) 

Potassium  manganic  chloride,  K2MnCl5. 

Sol.  in  H20,  less  sol.  in  NH4Cl+Aq;  un- 
stable.   (Neuman,  M.  1894,  16.  492.) 

Potassium  rhodium  chloride. 
See  Chlororhodite,  potassium. 

Potassium  ruthenium  sesgwichloride. 
See  Chlororuthenite,  potassium. 

Potassium  ruthenium  telrachloride. 
See  Chlororuthenate,  potassium. 

Potassium  tellurium  chloride. 
See  Chlorotellurate,  potassium. 

Potassium  thallic  chloride,  3KC1,   T1C18+ 

2H20. 

Sol.  in  H20.    Not  decomp,  by  boiling  H20. 
(Rammelsberg.) 


Potassium  tin  (stannic)  chloride,  2KC1,  SnCl4. 
See  Chlorostannate,  potassium. 

Potassium  tungsten  chloride,  K2(OH)WCls. 

Decomp.  by  moisture  Insol.  in  organic 
solvents.  (Olsson,  B.  1913,  46.  581.) 

K3W2C19.  Sol.  in  H20.  Nearly  insol.  in 
most  organic  solvents.  (Olsson.) 

Potassium  uranium  chloride,  UCk,  2KC1 

Very  hydroscopic;  sol.  in  H20  with  decomp. ; 
sol.  in  acetic  acid  Decomp.  by  alcohol. 
Nearly  insol.  in  ether.  (Aloy,  Bull.  Soc.  1899, 
(3)  21.  264.) 

Potassium  uranyl  chloride,  K2(IT02)Cl4. 

Very  sol  in  H20.  Moderately  sol.  in  dil. 
alcohol.  (Aloy,  Dissert.  1901.) 

-f  2H20.  Very  sol.  in  H20  and  alcohol. 
(Aifveolson.) 

Sol  in  H20,  with  decomp.  and  separation 
of  KC1,  unless  H20  is  acidulated  with  HC1. 
(Peligot,  A  ch.  (3)  6.  37.) 

Solubility  in  H20  at  t°. 


t6 

100  pts.  of  the  solution 
contain 

Solid  phase 

Pts 
UOs 

Pts. 
Cl 

Pts. 
K 

0.8 

14.9 
17.5 
25.0 
41.5 
50.0 
60.0 
71.5 
78.5 

38  57 

33.71 
37.36 
35.01 
35.27 
34.18 
34.19 
33.55 
35.26 

13  59 

13.51 
14.50 
15.26 
15.92 
16.56 
17.25 
17.44 
18.24 

3.86 

5.*27 
7.*39 

9ii4 
9.28 
9.95 

UOaCh,  2KC1,  2H*0 

+KCI 
« 

« 
tt 

U02Ch,  2KC1,  2HaO 
i< 

«« 

(Rimbach,  B.  1904;  37.  463.). 
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Potassium  uranyl  chloride  is  decomp.  by 
H20  at  temp,  below  60°.  Above  60°,  it  is 
sol.  in  H20  without  decomp. 


Potassium  vanadium  chloride,  VE^Cl 

Difficultly  sol.  in  H20  and  alcohol.    (Stah- 
ler,  B.  1904,  37.  4412.) 

Potassium  yttrium  chloride. 

Sol.  in  H20  with  evolution  of  heat. 


Potassium  zinc  chloride,  2KC1, 

Very  deliquescent.  Sol.  in  1  pt.  cold,  and 
in  all  proportions  of  hot  BW).  (Pierre,  A.  cb 
(3)  16.  248.) 

+H2O.  Not  very  deliquescent.  Can  be 
recryst.  (Ephraim,  Z.  anorg.  1908,  59,  58  ) 

KC1,  ZnCl2-f2H2O.  Not  deliquescent 
Cannot  be  recryst.  without  decomp. 
(Ephraim.) 

Potassium  chloroiodide,  KC12L 

Very  unstable.  (Wells  and  Wheeler,  Sill. 
Am.  J.  143.  475.) 

KC1J.  Sol.  in  H2O  with  decomp.  Ether 
dissolves  out  IC18.  (Filhol,  J.  Pharm  25. 
433.) 

Potassium  fluoride,  KF  or  K2F2. 

Very  deliquescent.  Very  sol.  in  H20.  SI. 
sol.  in  HF+Aq.  Easily  sol.  in  cone  KC2H302 
-f  Aq.  Insol  in  alcohol.  (Berzehus.)  Sol. 
in  dilute  alcohol.  (Stromeyer,  A.  100.  83.) 

Sp.  gr.  of  aqueous  solution  of  KF  at  18° 
containing  — 

5  10          20          30          40%  KF. 

1.041      1.084      1.117      1.272      1.378 
(Kohlrausoh,  W.  Ann.  1879.  1.) 

Solubility  in  HF+Aq  at  21°. 
(G.  per  100  g.  H20.) 


HF 

KF 

HF 

KF 

0.0 

96.3 

13.95 

31.4 

1.21 

72.0 

15  98 

33.4 

1.61 

61.0 

17,69 

35.6 

3  73 

40.4 

20.68 

38.4 

4.03 

32  5 

28.60 

46.9 

6.05 

30  4 

41.98 

61  8 

9.25 

29.9 

53  71 

74.8 

11.36 

29.6 

74.20 

105.0 

12  50 

30.5 

119  20 

169  5 

(Ditte,  C.  R.  1896, 123. 1282.) 

Easily  sol.  in  liquid  HF.  (Franklin,  Z. 
*norg.  1905,  46.  2.) 

Very  si.  sol.  in  liquid  NH8.  (Gore,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol,  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 


G  KF 

G  H20 

G. 

acetone 

G  KF 

G  HaO 

G 

acetone 

5  75 

58  91 

35  34 

0  61 

31  95 

67  44 

5  00 

56  28 

38  72 

0  50 

29  92 

69  58 

3  84 

52  25 

43  91 

28  42 

69  76 

1.82 

3  06 

49  05 

47  89 

25  74 

71  24 

3  02 

2  61 

46  84 

50  55 

22  35 

72  99 

4  66 

2  22 

44  79 

52  99 

20  28 

73  80 

5  90 

14  95 

73  66 

11  39 

18  71 

74  10 

7  19 

11  46 

70  77 

17.77 

16  31 

73  97 

9  72 

9  17 

67  30 

23  53 

12  40 

72  01 

15  59 

7  72 

64  01 

28  27 

33.86 

65  73 

0  397 

7  07 

62  03 

30.90 

29  97 

68  54 

1  50 

6  43 

60  50 

33  07 

22  05 

73  41 

4  54 

1.38 

40.55 

58.06 

17  82 

74  01 

8  16 

0  979 

36  42 

62  60 

14  34 

73  29 

12  37 

0.693 

32  69 

66.61 

44  24 

55  52 

0  240 

0  57 

31.50 

67  93 

33.34 

65.66 

1  00 

0  89 

35  74 

63,36 

29  86 

68  54 

1  60 

0  75 

33  84 

65  41 

24  38 

72  16 

3  45 

KF  will  "salt  out"  acetone  from  aqueous 
solution  The  table  shows  the  composi- 
tion of  the  solutions  at  the  points  ^at 
which  mhomogeneous  solutions  of  KF, 
acetone  and  H20  just  become  homo- 
geneous at  20°. 
100  g.  of  the  solution  contain: 


At  the  first  quadruple  point  where  the 
hydrate,  acetone,  water  and  vapor  are  in 
equilibrium  the  upper  layer  contains  98% 
acetone,  while  the  lower  layer  contains  in 
100  g.,  46.3  g.  KF.  A  sat.  solution  of  KF 
will  thus  dehydrate  acetone  to  the  extent  of 
98%. 

(Erankforter  and  Cohen,  J.  Am.  Chem.  Soc. 
1914,  36.  1115.) 

Similar  data  are  given  for  KF  in  ethyl  and 
propyl  alcohol  by  Frankforter  and  Frary. 
(J.  phys.  Ch.  1913,  17.  402.) 

4*2H2O.  Very  deliquescent.  (Guntz,  A. 
ch.  (6)  3.  20.) 

Sat.  aq.  solution  at  18°  contains  45.3% 
KF  (deForcrand,  C.  R.  1911,  152.  1210.) 

Sp.  gr.  of  solution  sat.  at  18°  =  1.502.  and 
contains  48%  KF.  (Mylius  and  Funk,  B. 
1897,  30.  1718.) 

-j-4H2O.  Not  deliquescent,  (de  Forcrand, 
C.  R.  1911,  152.  1075.) 

Sat.  aq.  solution  at  18°  contains  35.96% 
KF.  (de  Forcrand,  C.  R.  1911,  152.  1210.) 

Potassium  hydrogen   fluoride,   KF,    HF  = 


Easily  sol.  in  H20.  SI.  sol.  in  H20  con- 
taining HF.  Easily  sol.  in  cone.  KC2H802+ 
Aq.  Sol.  in  dil,  alcohol,  but  insol.  in  absolute 
alcohol, 

KF,  2HF.  Deliquescent.  Decomp.  by 
H2O  with  absorption  of  heat.  (Moissan,  C.  R. 
106.547.) 

KF,  3HF.    As  above.    (Moissan.) 
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Potassium  manganic  fluoride. 
See  Fluomanganate,  potassium. 

Potassium  scandium  fluoride,  K3ScF6. 

Sol   in  H20     Decomp.  by  acids.     (R.  J. 
Meyer,  Z  anorg  1914,  86.  275  ) 

Potassium  silicon  fluoride. 
See  Fluosilicate,  potassium. 

Potassium  tantalum  fluoride. 
See  Fluotantalate,  potassium. 

Potassium  tellurium  fluoride,  KF,  TeF4. 

Decomp    by  H20      (Hdgbom,  Bull.  Soc. 
(2)  35.  60 ) 

Potassium  thallic  fluoride,  2T1F3,  KF. 

Decomp.    by    moisture       Insol.    in    HF. 
(Gewecke,  A.  1909,  366.  226.) 

Potassium  thorium  fluoride,  2KF,  ThF4+ 

4H20. 

Nearly  insol.  in  H20.    Sol  in  HF+Aq. 
KF,  ThF  4    Precipitate     (Chydemus  ) 

Potassium    tin    (stannous)    fluoride,    2KF, 

3SnF2+H20 
Sol.  in  H20.    (Wagner,  B.  19.  896.) 

Potassium  tin  (stannic)  fluoride. 
See  Fluostannate,  potassium. 

Potassium  titanium  tefrafluoride. 
See  Fluotitanate,  potassium. 

Potassium  titanium  sesgmfiuoride,  4KF, 
Ti2F6. 

Precipitate.  Very  si.  sol.  in  H20.  Sol,  in 
dil.  acids.  (Piccini,  C.  R.  97.  1064.) 

See  also  Fluosesgmtitanate,  potassium. 

Potassium  titanyl  fluoride. 
See  Fluoxypertitanate,  potassium. 

Potassium  tungstyl  fluoride. 
See  Fluoxytungstate,  potassium. 

Potassium  uranium  fluoride,  KF,  UF4. 

Insol.  in  H20  and  dil.  acids.  Difficultly 
sol.  in  cone.  HCl+Aq.  Sol.  in  cone.  H2S04, 
(Bolton,  J.  B.  1866.  212.) 

Potassium  uranyl  fluoride. 
See  Fluoxyuranate,  potassium. 

Potassium  vanadium  sesgmfluoride. 
See  Fluovanadate,  potassium. 

Potassium  vanadium  telrafLuoride  (?). 

Easily  sol.  in  H20.  Insol.  in  alcohol 
CBerzelius.) 


Potassium  zinc  fluoride,  KF,  ZnF2. 
Sol  in  H20.    (R.  Wagner.) 
2KF,  ZnF2    Sol.  in  H20     (Berzelms.) 

Potassium  zirconium  fluoride. 
See  Fluozirconate,  potassium. 

Potassium  fluoride  hydrogen  peroxide,  KF, 

H2O2. 

Not  hydroscopic.  Very  sol.  in  H20.  Is 
not  decomp.  at  70°  and  only  partially  so  at 
110°  (Tanatar,  Z  anorg  1901,  28.  255  ) 

Potassium  fluoride  vanadic  acid. 
See  Fluoxyvanadate,  potassium. 

Potassium  hydride,  KH. 

Decomp.  by  H2O.  Insol.  in  oil  of  tur- 
pentine, benzene,  ether  and  CS2.  CMoissan, 
~  R  1902,  134.  18.) 

Potassium  hydrosulphide,  KSH. 

Very  deliquescent,  and  sol  in  H2O  with 
gradual  decomp  Crystallizes  with  J^H20. 
Sol.  in  alcohol. 

Potassium  hydroxide,  KOH. 

Very  deliquescent,  and  sol  in  H2O  with 
evolution  of  much  heat.  100  pts,  KOH,  ex- 
posed over  H20  at  16-20°  take  up  460  pts. 
H20  in  56  days  (Mulder ) 

1  pt.  KOH  dissolves  in  0  5  pt  cold  H2O  (Lowitz) ; 
in  0.47  pt  cold  EUO  (Bmeau,  C  R  41.  509) ;  m  1  pt. 
H2O.  (Abl) 

Solubility  of  KOH  in  H20  at  t° 


t° 

G  KOH  per  100  g. 

Solid  phase 

HsO 

solution 

—22 

3  7 

3.6 

Ice 

—20.7 

22  5 

18.4 

'* 

—65  2 

44  5 

30  8 

" 

—36  2 

36  2 

26  6 

KOH  4HaO 

—32.7 

77.94 

43  8 

" 

—33 

80 

44  4 

KOH.4H204-KOH. 

2H20 

—23  2 

85 

45  9 

KOH.2HaO 

0 

97 

49.2 

*' 

10 

103 

50  7 

*' 

15 

107 

51.7 

*' 

20 

112 

52  8 

" 

30 

126 

55  76 

" 

32  5 

135 

57  44 

KOH2HaO+KOH. 

H20 

50 

140 

58.33 

KOH.HzO 

100 

178 

64  03 

*' 

125 

213 

68.06 

" 

143 

311  7 

75  73 

(Pickering,  Chem.  Soc.  1893,  63.  908.) 

100  pts.  KOH  are  sol.  in  93.4  pts.  H20  at 
15°  or  100  pts.  H2O  dissolve  107  pts.  KOH  at 
15°.  Sp.gr. -1.5355  at  15°. 
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All  higher  values  found  in  solubility  tables 
are  incorrect.  (Ferchland,  Z.  anorg.  1902, 
30.  133.) 

100  g.  sat.  aq.  solution  at  15°  contain 
50.48  g.  KOH.  (de  Forcrand,  C.  E.  1909, 
149,  719.) 

Sat.  KOH-fAq  boils  at  157  7°  (Griffiths) 
340°.  (Gerlach). 

B.-pt.  of  KOHH-Aq  containing  pts.  KOH  to 
100  pts.  H2O. 


B-pt 


105° 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 

210 


Pts  KOH 


20  5 

34.5 

46  25 

57.5 

67.5 

76  8 

85  0 

92  5 

99  8 

108  5 

114.05 

121  7 

129  35 

137  0 

144  8 

152  6 

160  4 

168  2 

176  5 

185  0 

193  5 

202  0 


B.-pt 


215° 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

300 

310 

320 

330 

340 


Pts.  KOH 


210  5 
219  8 
230  0 
240  9 
251  9 
263.1 


274 
285 
298 
312 
328 
343 
359.0 
375  0 
391.0 
408  2 
425  5 
444  4 
484  0 
526  3 
571  5 
623  6 


(Gerlach,  Z.  anal.  26.  464.) 


Sp    gr    and  b-pt.  of  KOH+Aq  according  to 
Dalton. 


%KaO 

Sp  gr 

B.-pt 

%K20 

Sp  gr 

B-pt 

4  7 

1  06 

100  56° 

368 

1  44 

123  89° 

9  5 

1  11 

101  U 

39  6 

1  47 

129  44 

13  0 

1  15 

101  66 

42  9 

1  52 

135  56 

16  2 

1  19 

103  33 

46  7 

1  60 

143  33 

19  5 

1  23 

104  44 

51  2 

1  68 

160  00 

23  4 

1  28 

106  66 

56  8 

1  78 

188  22 

26  3 

1  33 

109  44 

63  6 

1  88 

215  56 

29  4 

1  36 

11222 

72  4 

2  00 

315  56 

32  4 

1  39 

115  56 

84  0 

2  2 

red  heat 

34  4 

1  42 

118  89 

100 

2  4 

Sp  gr.  of  KOH+Ao;  at  15°. 


%K20 

Sp.  gr. 

%KsO 

Sp  gr 

%K80 

Sp  gr. 

0  568 

1  0050 

10  750 

1  1059 

20  935 

1  2268 

1  697 

1  0153 

11  882 

1  1182 

21  500 

1  2342 

2  S29 

1  0560 

13  013 

1  1308 

22  632 

1  2493 

3  961 

1  0369 

14  145 

1  1437 

23  764 

1  264S 

5  002 

1  0478 

15  277 

1  1568 

24  895 

1  2805 

6  224 

1  0589 

16  408 

I  1702 

26  027 

1  2966 

7  355 

1  0703 

17  540 

1  1839 

27  158 

1  3131 

8  487 

1  0819 

18  671 

1  1979 

28  290 

1  3300 

9  619 

1  0938 

19  803 

1  2122 

(Zimmerman,  N.  J.  Pharm.  18,  2.  5. 


Sp.gr  of  KOH  +  Aq 


%K20 

Sp  gr 

%K2O 

Sp  gr 

%XtO 

Sp  gr 

2  44 

1  02 

23  14 

1  22 

37  97 

1  42 

4  77 

1  04 

24  77 

I  24 

40  17 

1  44 

7  02 

1  06 

26  34 

1  26 

42  31 

1  46 

9  20 

1  08 

27  86 

1  28 

44  40 

1  48 

11  28 

1  10 

29  34 

1  30 

46  45 

1  50 

13  30 

1  12 

30  74 

1  32 

48  46 

1  52 

15  38 

1  H 

32  14 

1  34 

50  09 

1  54 

17  40 

1  16 

33  46 

1  36 

51  58 

1  56 

19  34 

1  18 

34  74 

1  38 

53  06 

1  58 

21  25 

1  20 

35  99 

1  40 

(Riehter ) 


Sp.  gr.  of  KOH  +Aq  at  15°    a       . 
=  sp.  gr.if  %isKJ 


•.if  %is 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


010 
020 
030 
039 
048 
058 


1  068 


078 
089 
1  099 
110 
121 
132 
143 
154 
166 
178 
190 
202 
215 
230 
242 
1.256 
1  270 
1.285 
1  300 
1.312 
1.326 
1  340 
1.355 


009 

017 


1  025 


033 
041 


058 

065 

1  074 

1.083 


092 
,110 
111 
119 
,128 
.137 
146 
155 
166 
.177 
.188 
.198 
209 
220 
230 
241 
252 
.264 
278 
288 


31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


370 
385 
403 
418 
431 
445 
460 
475 
490 


1  504 


522 
539 
564 
570 

.584 
600 


1.615 


630 

645 

660 

676 

690 

705 

720 

733 

1,746 

1  762 

1,780 

1  795 

1  810 


.300 
311 
324 
.336 
349 
361 
374 
387 
400 
411 
425 
438 
450 
.462 
1.472 
1.488 
1  499 
1.511 
1.527 
1.539 
1.552 
1.565 
1  578 
1.590 


604 
618 
630 
641 
655 
667 


(Calculated  by  Gerlach.  Z.  anal.  8.  279, 
after  Zimmermann,  N,  J.  Pharm.  18,  2,  5,  and 
Schiff,  A.  107. 300.) 


Sp.  gr.  of  KOH+Aq  at  15°. 


%KOH 


4.2 

8.4 

12.6 

16  8 


1  0382 
1-0776 
1  1177 
1.1588 


,  KOH 


21.0 
25  2 

29  4 


Sp.gr. 


1  2008 
1.2439 
1  2880 


(Kohlrausch,  W.  Ann,  1879. 1.) 
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Sp.  gr.  of  KOH+Aq  at  15°. 

Sp  gr  of  KOH-fAq. 
%  KOH                   6.87 
Sp.  gr.  20°/20°        1  0601 
(Le  Blanc  and  Rohland,  Z. 
19.  272  ) 

JCOH-4-An  conta/miner  fin 

12.10 
1  1025 
phys   Ch, 

ua,l  ntfl.  of 

1896, 
KOH 

%KOH 

Sp  gr 

%  KOH 

Sp.gr 

10 
20 
30 
40 

1  077 
1.175 
1.288 
1.411 

50 
60 
70 

1.539 
1  667 
1,790 

(Gerlach,  Z.  anal.  27.  275,  calculated  from 
Schiff,  A.  107  300.) 


Sp.  gr.  of  K2O+Aq  at  15°. 


%K20 

Sp  gr 

%K20 

Sp  gr 

5 
10 
15 
20 
25 

1.054 
1  111 
1.17] 
1  231 
1.294 

30 
35 

40 
45 

1  358 
1  428 
1  500 
1.576 

(Hager,  Adjumenta  varia,  Leipsic,  1876.) 


Sp.  gr.  of  KOH+Aq  at  20°  containing  2 
mols.  KOH  to  100  mols.  H2O  =  1  05325. 
(Nicol,  Phil  Mag.  (5)  16.  122.) 

Sp.  gr.  of  KOH+Aq  at  15°. 


K§H 

Sp.  gr. 

Kg'H 

Sp.gr. 

x& 

Sp  gr. 

52 

1  53822 

34 

1  33313 

16 

1  14925 

51 

1  52622 

33 

1  32236 

15 

1  13955 

50 

1.51430 

32 

1  31166 

14 

1  12991 

49 

1  50245 

31 

1  30102 

13 

1  12031 

48 

1.49067 

30 

1.29046 

12 

1.11076 

47 

1  47896 

29 

1.27997 

11 

1  10127 

46 

1.46733 

28 

1  26954 

10 

1  09183 

45 

1  45577 

27 

1  25918 

9 

1  08240 

44 

1.44429 

26 

1  24888 

1  8 

1  07302 

43 

1.43289 

25 

1.23866 

7 

1  06371 

42 

1  42150 

24 

1  22849 

6 

1  05443 

41 

1.41025 

23 

1  21838 

5 

1  04517 

40 

1.39906 

22 

1  20834 

4 

1.03593 

39 

1.38793 

21 

1  19837 

3 

1.02671 

38 

1  37686 

20 

1  18839 

2 

1.01752 

37 

1  36586 

19 

1.17855 

1 

1  00834 

36 

1  35485 

18 

1  16875 

0 

0  99918 

35 

1.34396 

17 

1.15898 

(Pickering,  Phil-.  Mag.  1894,  (5)  37.  375.) 

Sp.  gr.  of  N  solution  at  18°/4°  =  1.0481. 

(Loomis,  W.  Ann.  1896,  60.  550.) 

and  H20  freezes  at  — 54°.  (Guyton-Morveau, 
Gm.-K  2, 1.  18.) 

KOH  is  completely  miscible  "with  NaOH 
and  with  RbOH  in  both  the  liquid  and  the 
solid  states.  (Hevesy,  2.  phys.  Ch.  1910,  73. 
667) 

Insol.  in  liquid  NH3.  (Franklin,  Am  Ch. 
J.  1898,  20.  828  ) 

Abundantly  sol.  in  strong  alcohol  or  wood- 
spirit. 

See  below  under  KOH+2H20. 

Readily  sol  in  glycerine. 

Sol.  in  not  less  than  25  pts  of  ether. 
(Boulla;y .)  Sol.  in  much  more  than  25  pts.  of 
ether.  (Connell.) 

Insol  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790),  ethyl  acetate.  (Naumann, 
B.  1904,37.3601.) 

Insol.  in  acetone.  Readily  sol.  in  fusel 
oil. 

Insol.  in  acetone  and  in  methylal  (Eid- 
mann,  C.  C  1899,  II.  1014.) 

Sol  in  aqueous  solution  of  mannifce  (Favre, 
A.  ch  (3)  11.  76  ) 

The  composition  of  the  hydrates  formed  by 
KOH  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr.-pt. 
produced  by  KOH  and  of  the  conductivity 
and  sp.  gr.  of  KOH-fAq.  (Jones,  Am.  Ch.  J. 
1905,34.337.) 

+H20. 

4-2H20.  Very  deliquescent,  and  sol.  in 
H2O  with  absorption  of  much  heat. 

100  g.  sat.  solution  in  H20  at  30°  contain 
55.75  g.  anhyd.  KOH.  (de  Waal,  Dissert. 
1910.) 


Solubility  of  KOH+2H20  in  alcohol+Aq  at 
30°. 


%KOH 

%  alcohol 

%Hao 

55  75 

0 

44  25 

54.81 

0  43 

44  76 

* 

31  .*0 

57*50 

liiso 

28  99 

65.07 

5.94 

27,67 

69.92 

2.41 

27.20 

73.01 

negative 

26  25 

81.98 

t{ 

*Separates  into  two  layers. 

(de  Waal,  Dissert,  1910 ) 
+4H20. 
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Potassium  hydrogen  titanium  ddmide, 

Solubility  of  KI  in  100  pts  ,  etc.—  Continued. 

Ti(NH)NK. 

"p\  -fif^^m       V.-CV     TT-/^     or»rl      als*r\hr\l           1 

nsol    in 

t° 

Pts 

KI 

t° 

Pts  KI 

t° 

Pts  KI 

uecc 
all  ord 

IJLiiLJ,      LFV      AA2V-/      «i"UA*     «iiV>v»*.JH-».L            •*. 

indifferent  organic  solvents. 

(Ruff, 

57 

174 

78 

191 

99 

208 

B.  1912,  45.  1371  ) 

58 

175 

79 

192 

100 

209 

59 

175 

80 

192 

101 

210 

60 

176 

81 

193 

102 

211 

Potassium  iodide,  KI 

61 

177 
178 

82 
83 

194 
195 

103 
104 

212 
213 

Deliquescent  only  in  very  moist  air     Very 
sol.  in  H20  with  absorption  of  heat. 
The  temp,  of  H20  can  be  lowered  24°  by 

63 
64 

179 
180 
180 

84 
85 
86 

196 
197 
197 

105 
106 
107 

213 
214 
215 

dissolving  KI     (Baup  ) 
340  pts   KI  dissolved  in  100  pts   H20  at 
10.8°  lower  the  temp.  22  5°.    (Rudorff,  Pogg. 

66 
67 
68 

181 
182 
183 

87 
88 
89 

198 
199 
200 

108 
109 
110 

216 
217 
218 

136.  276.) 
100  pts.  H20  dissolve  126  6  pts.  KI  at  0° 
(Kremers);   1278  pts.  KI  at  0°  (Mulder); 
127.9  pts  KI  at  0°.     (Gerardin  ) 
By  boiling,  100  pts.  H20  dissolve  221  pts. 
KI  at  120°  (Baup);  222.2  pts.  KI  at  120° 
(Gay-Lussac);  222  6  pts.  KI  at  118.4°  (Mul- 
der); 223.58  pts.  KI  at  117°  (Legrand);  223  6 
pts,  KI  at  117°.    (Gerardin.) 
Between  these  temps,   the  solubility  in- 

69 
70 
71 
72 
73 
74 
75 
76 
77 

184 
184 
185 
186 
187 
188 
188 
189 
190 

90 
91 
92 
93 
94 
95 
96 
97 
98 

201 
202 

202 
203 
204 
205 
206 
207 
208 

111 
112 
113 
114 
115 
116 
117 

219 
220 
220 
221 
222 
223 
223  6 

creases  proportional  to  temp. 

(Mulder,  calculated  from  his  own  and  other 

observations.  Scheik  Verhandel. 

1864.  63.) 

Sol   in  0  735  pt   HsO  at 

12  5°,  in  0  709  pt.  H2O  at 

16°,  in  07  pt   HaO  at   18°,  in  045  pt   HaO 

at  120°. 

(Graham. 

L-OttO  ) 

100  pts.  KI+Aq  sat  at  15-16°  contain  58  07  pts  KI 
(v  Hauer,  J.  pr  98,  137  ) 
100  pts  H2O  at  12.5°  dissolve  136  pts  ,  at  16°,  141 

Solubility  of  KI  in  100  pts.  H20  at  t°. 

pts   KI.  (Baup.) 
100  pts.  HsO  at  18°  dissolve  143  pts.  KI,  at  120°,  271 

t° 

Pts  KI 

t° 

Pts  KI 

t° 

Pts  KI 

pts     (Gay-Lussac 
Sol  in  0  79  pt 

'HaO  at  0°,  in  070  pt,  HaO  at  20°, 

-22.65 

>  107  2 

21  05 

143  3 

71  1 

183  5 

in  0.63  pt  HsO  at  48°,  in  0  57  pt.  H20  at  60°  in  0  53 
pt.  HaO  at  80°,  in  051  pt   HaO  at  100°.     (Kremers, 

Prv<r«r    Q7    1  *>  \ 

-22  3£ 

-16.8 

>  106  6 
111  1 

25  6 
29.1 

146.6 
149.6 

74  75 
81  6 

185  6 
192  0 

JfOgg.  91.  J.O  ) 

-11.  3£ 

116  3 

37  3 

156  7 

8 

S  35 

194.6 

Sol.  in  0.71  pt.  H2O 

Of)  4      nr\  \ 

at  15°. 

CEder,  Dingl, 

-5  9 
0 

120  4 
126  1 

42.3 
45  75 

160  3 
163  6 

93.5 

100  7 

200.3 
205  6 

221.  89.) 

+3  25 

130  1 

51  8 

167  6 

110.2 

216  1 

9.55 

134  0 

55  05 

169,1 

113  7 

218  8 

, 

12  75 

137  1 

60.55 

173  4 

Solubility  of  KI  in 

100  pts 

.  H20  at  t°. 

12  9 

137  9 

65  0 

178  3 

t° 

Pts.KI 

t° 

Pts  KI 

t° 

Pts.  KI 

(Coppet,  A.  ch.  (5)  30.  417.) 

0 

127.9 

19 

143  4 

38 

159 

1 

128.7 

20 

144  2 

39 

160 

2 

129.6 

21 

145.1 

40 

160 

Solubility  is  represented  by  a  straight  Line 

3 

130.4 

22 

145.9 

41 

161 

of  the  formula  126.23  +0  8088t.    (Coppet.) 

4 

131.2 

2-3 

146.7 

42 

162 

5 

132.1 

24 

147.5 

43 

163 

6 

7 

132  9 
133.7 

25 
26 

148.3 
149,1 

44 
45 

164 
164 

Solubility  of  KI  in  100  pts.  H2O  at  high  temp. 

8 

134  5 

27 

149.9 

46 

165 

t° 

Pts  KI 

t° 

Pts.  KI 

9 

135  3 

28 

150.7 

47 

166 

10 

136.1 

29 

151.5 

48 

167 

124 

233.9 

144 

264.6 

11 

137.0 

30 

152  3 

49 

168 

133     ' 

249.3 

175 

310.4 

12 

137.8 

31 

153 

50 

168 

13 
14 

138.6 
139.4 

32 
33 

154 
155 

51 
52 

169 
170 

(Tilden  and  Shenstone,  Phil.  Trans.  1884.  23.) 

15 

140  2 

34 

156 

53 

171 

16 
17 

18 

141.0 
141.8 
142.6 

35 
36 
37 

156 
157 
158 

54 
55 
56 

172 
172 
173 

If  solubility  S  =>pts.  KI  in  100  pts.  solution, 
S=55.8-H>.122t  from  0°  to  165°.     (fitard, 

C.  R.  98.  1432.) 
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Sat  KI+Aq  contains  %  KI  at  t°. 

Sp.  gr  of  KI+Aq  at  21° 

& 

Sp  gr 

& 

Sp   gr 

2 

Sp.  gr 

t° 

%KI 

t° 

%KI 

-21 
-21 
-21 
-19 
-15 
-9 
0 
+21 
44 
72 

50  7 
51  0 
51  2 
52  2 
53.2 
54  5 
56  9 
59  3 
60  8 
64  3 

78 
96 
150 
151 
175 
176  . 
190 
193 
213 

64  8 
66  9 
70  6 
70  9 
71  6 
72  7 
73  8 
74  5 
75  7 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1  0075 
1.0151 
1  0227 
1  0305 
1.0384 
1  0464 
1.0545 
1  0627 
1  0710 
1  0793 
1  0877 
1  0962 
1  1048 
1  1136 
1  1226 
1.1318 
1,1412 
1  1508 
1.1605 
1  1705 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1  1807 
1  1911 
1  2016 
1  2122 
1  2229 
1  2336 
1  2445 
1  2556 
1.2699 
1  2784 
1  2899 
1.3017 
1  3138 
1  3262 
1  3389 
1.3519 
1  3653 
1.3791 
1.3933 
1  4079 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

1  4224 
1.4371 
1  4520 
1  4671 
1.4825 
1  4982 
1.5142 
1  5305 
1  5471 
1  5640 
1  5810 
1  5984 
1  6162 
1  6343 
1.6528 
1  6717 
1  6911 
1  7109 
1  7311 
1  7517 

(fitard,  A.  ch.  1894,  (7)  2,  542.) 
Solubility  of  KI  in  100  g  H20  at  t°. 

t° 

g  KI 

t° 

g  KI 

-1 
5 

122  2 

119  8 
117  4 
115  1 
75  8 

-11  5 
-9  5 
-7 
-6 
-5 

64  7 
51  5 
42  6 
34  4 
25  7 

-4 
-10 
-14 

(Schiff,  A.  110.  75.) 

Sp.  gr.  of  KI+Aq.    S=  according  to  Schiff 
(A.  108.  340)  at  21°;  K  =  according  to  Kremers 
(Pogg   96.  62),  interpolated  by  Gerlach  (Z. 
anal  8.  285.) 

(Meusser,  Z  anorg.  1905,  44.  80.) 

102  70  pts  by  weight  are  contained  in  100 
cc.  KI+Aq  sat  at  25°,  or  59  54  pts  in  100  g. 
of  solution;  sp.  gr  =1.7254. 

94.05  pts  by  weight  are  contained  in  100  cc 
KI+Aq  sat,  at  0°,  or  56  34  pts.  in  100  g.  of 
solution;  sp.  gr.  =  l  6699  (Walden,  Z  phys 
Ch.  1906,  66.  715.) 


5         10  15       20       25  30%  KI, 

S    1038  1.079  1.123  1.171      ..  1  279 

K  1.038  1  078  1  120  1.166  1.218  1.271 

35  40  45       50       55  60%  KI. 

S  .  1.483 

K  1.331  1.396  1.469  1.546  1.636  1.734 

Sp.  gr.  of  KI+Aq  at  18° 


Solubility  of  KI  ;n  H*0  at  low  temperatures. 

2 

Sp  gr 

& 

Sp  gr 

& 

Sp  gr. 

t° 

%KI 

Solid  phase 

t° 

%KI 

Solid  phase 

5 
10 
20 

1  0363 
1.0762 
1  1679 

30 
40 
50 

1  273 
1.3966 
1  545 

55 

^1.630 

-12.5 
-15 
-17.5 
-20 
-22.5 

oo  o 

38 
41.2 
44.6 
48 
51.2 
51.9 

Ice 

c 
{ 

t 
t 

<  +KI 

-22 
-20 
-15 
-10 
-  5 
0 

52.1 
52.6 
53.5 
54.5 
55.4 
56.4 

KI 

a 

tt 
a 
u 
tt 

(Kohlrausch,  W.  Ann.  1879.  1.) 
Sp.  gr  of  KI+Aq  at  18°. 

—23.2 

%KI 

Sp.gr 

(Kremann  and  Kershbaum,  Z.  anorg.  1907, 
66.218.) 

149  26  g  KI  dissolve  m  100  g.  H20  at  25°. 
(Amadori  and  Pampanini,  Rend.  Ace.  Line. 
1911,  V,  20.  473.) 

/i/\  orv               •          i  f\f\               T7"T    i     A  _.        _j_           j.rtirO 

1  044 
5  0 

1.0062 
1  0363 

(Giotrian,  W  Ann.  1883,  18.  191.) 

Sp.  gr.  at  16°/4°  of  KI+Aq  containing 
32.4875%  KI  =  1.30238.   (SchSnrock,  1.  phys. 

/•^•L        i  orvo     4  4      ftrni    \ 

60.39  g.  in  100  g  KI+Aq  sat.  at  25°. 
(Parsons  and  Whittemore,  J.  Am.  Chem.  Soc. 
1911,  83,  1934.) 

56.1  g.  in  100  g.  KI+Aq  set.  at  0°:  60.35  g. 
in  100  g.  KI+Aq_sat.  at  30°  (Van  Dam 
and  Donk,  Chem.  Weekbl  1911,  8.  848.) 


!b    1893,11.781.) 

KI+Aq  containing  9.35%  KI  has  sp.  gr. 
20°/20°- 1.0726. 

KI+Aq  containing  11.35%  KI  has  sp.  gr. 
20°/20°  - 1.0892.  (Le  Blanc  and  Rohland,  Z. 
phys.  Ch  1896,  19.  278  ) 
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B.-pt   of  KI-f-Aq  containing  pts.  KI  to  100 
pts.  H20. 

Sol  in  liquid  S02.    (Walden,  B.  1899,  32. 
2864.) 
Solubility  in  SO2  decreases  with  rise  of 
temp.    (Walden,  Z.  phys.  Ch.  1903,  42.  456  ) 
Insol.  m  liquid  CO2.     (Btichner,  Z   phys. 
Ch.  1906,  54.  674  ) 
Very  easily  sol  in  liquid  NH3.    (Franklin, 
Am  Ch.  J.  1898,  20.  829.) 
Hydrazme  dissolves  135.7  pts.  KI  at  12.5- 
13°.    (de  Bruyn,  R.  t.  c.  1899,  18.  297.) 

100  pts   alcohol  of  0  85  sp   gr   dissolve  18  pts   KI 
at  12  5°.     100  pts    absolute  alcohol  dissolve  2  5  pts. 
KI  at  13  5°     Much  more  sol  in  hot  alcohol     (Baup.) 

B.-pt 

Pts,  KI 

B-pt 

Pts  KI 

B.-pt 

Pts  KI 

101° 
102 
103 
104 
105 
106 
107 

15 
30 
45 
60 
74 
87 
99  5 

108° 
109 
110 
111 
112 
113 
114 

111  5 
123 

134 
145 
155 
165 
175 

115 
116 
117 
118 
118  5 

185° 
195 
205 
215 
220 

(Gerlach,  Z.  anal.  26.  439.) 

Sat  Kl-f  Aq  boils  at  H9°.    (Kremers  ) 
Sat.  KI-f-Aq  forms  a  crust  at  1175°,  and 
contains  210  pts.  KI  to  100  pts  H2O;  highest 
temp    observed.  118.5°.     (Gerlach.  Z.  anal 
26.426) 

Solubility  of  KI  in  I2+Aq  at  25°. 


KI  mol  /I 

I  g  -atoms/1 

pres< 
then 

6.15 

0.00 

abso 

o 

6  23 

3  64 

So 

6.40 

11  11 

gr.  a 

6  36 

13  16 

8° 

6  33 

13  2 

67.4 

6  24 

17  03 

(Abegg,  Z.  anorg.  1906,  50.  428  ) 
Solubility  of  KI+I2  in  H20  at  25°. 


.4564 


29. 

28  9163.88 

26. 

27. 

27. 


.8466 
.1807. 


.1466 


.14 
.60 


Solid 
phase 


25. 

25 

27. 

27. 

26 

25.71 


8868 


5769 
8666 
2766 
9567 


79 
01 
56 
.91 
17 
67.91 


Solid 
phase 


KI* 

a 

KI7 


(Foote  and  Chalker,  Am.  Ch.  J.  1908,  39. 
564.) 

See  also  under  Iodine. 

KI+Aq  sat.  afc  14.5°  containing  139  S  pts. 
KI  to  100  pts.  H20  dissolves  1  0  pt.  K2S04 
with  separation  of  2  2  pts.  KI,  so  that  solution 
contains  137.6  pts.  KI  and  1.0  pt.  K2S04  to 
100  pts.  H20  (Mulder,  Rotterdam,  1864.) 

100  pts.  HaO  dissolve  86.3  pts.  KI  and  2.1 
pts,  NasSO*  at  14.5°.  (Mulder,  J.  B.  1866. 


Sol  in  AsCl8,  SnCl4  and  POCJ8.  (Walden, 
Z.  anorg  1900,  26.  214.) 

Attacked  by  dry  liquid  N02  with  liberation 
of  I2.  (Frankland,  Chein  Soc.  1901, 79. 1361. 


100  pts.  alcohol  of  D  sp.  gr  at  0°  dissolve 
at  18°— 
D  0.9904  0.9851  0.9726  0.9665  0.9528 

1305    1194    1001     89.9      76.9  pts.  KI, 

D  0.9390  0  9088  0.8464  0  8322 

66.4      48.2       11 4      6.2  pts.  KI. 

That  is,  aqueous  alcohol  dissolves  approxi- 
mately the  same  amount  of  KI  that  the  water 
present  m  the  alcohol  would  dissolve,  and  it  is 
therefore  probable  that  KI  is  insol  in  strictly 
alcohol  (Gerardin.) 

Solubility  in  100  pts.  alcohol  of  0.9496  sp. 

13°      25°      46°      55°      62° 
69.2    75.1    84.7    875    902  pts.  KI. 
(Gerardin,  A.  ch.  (4)  5.  155.) 


Sol.  in  68  3  pts.  absolute  alcohol  (Eder, 
Dingl.  221.  89);  in  370  pts.  ether  (sp.  gr. 
0.729),  (Eder,  I  c.);  in  120  pts.  alcohol-ether 
(1  : 1),  (Eder,  L  c.) 

Sol.  in  10-12  pts.  90%  alcohol,  and  40  pts. 
absolute  alcohol.  (Hager,  Comm.  1883.) 

100  pts.  absolute  methyl  alcohol  dissolve 
16.5  pts.  at  20.5°,  100  pts.  absolute  ethyl 
alcohol  dissolve  1.75  pts  at  20  5°.  (de  Bruyn, 
Z  phys.  Ch.  10.  783.) 


Solubility  of  KI  in  methyl  alcohol  -f  Aq  at  25°. 

P  =  %  by  wt.  of  alcohol  in  alcohol -j-Aq. 
S  =  Sp  ^r.  of  alcohol +Aq  sat.  with  KI. 
L  =  milhmols  KI  in  100  'com  of  the  solu- 
tion. 


p 

S  25°/4° 

L 

0 
10.6 
30  8 
47.1 
64.0 
78.1 
98  9 
100 

1.7213 
1.634 
1  460 
1  325 
1  185 
1.066 
0  9700 
0.9018 

620 
555 
431 
335 
243 
169 
113 
80 

(Herz  and  Anders,  Z.  anorg.  1907,  55.  274,) 
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Solubility  of  KI  in  CH3OH 

G  =  g  KI  in  100  g  of  the  solution, 
ti  =  temp,  of  complete  solution. 
t2  =  temp  at  whicn  salt  begins  to  separate 
out. 


G 

ti 

ti 

P 

G 

S  25°/4° 

8  64 

266° 

0 

1  316 

0  9018 

12.95 

0° 

. 

11  11 

1.096 

0  8823 

14.2 
14  6 
14  97 
19  2 
26.8 
28  9 

20 

25 

85 
115 
144 

262 

256 
242 
229 

23.8 
65.2 
91  8 
93.75 
100 

0.854 
0  262 
0.060 
0  058 
0  043 

0  8629 
0  8187 
0  8045 
0  8041 
0  8041 

29.6 
33  0 

188 

196 

(Herz  and  Kuhn.) 

(Centnerszwer,  Z.  phys  Ch.  1910,  72.  432.) 


Solubility  of  KI  in  methyl  alcohol 


at  t°. 


At  room  temp.  1  pt.  KI  by  weight  is  sol.  in 
6  pts.  methyl  alcohol  D15  0.7990. 
16    "    ethyl         "       D15  0.8322. 
219    "    propyl       "       D16  08160 

(Rohland,  1.  anorg.  1898,  18.  325.) 

Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25°, 

P  =  %  methyl  alcohol  in  the  solvent. 
G  =  g.  KI  in  10  ccm  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution  at  25°. 


"  p 

G 

S  25°/4° 

0  00 

0.155 

0.8015  ' 

4  37 

0.191 

0.8041 

10.40 

0  225 

0  8071 

41  02 

0  494 

0.8295 

80.69 

1.013 

0.8794 

84.77 

1  072 

0.8795 

91  25 

1.184 

0.8908 

100.00 

1  316 

0  9018 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  155.) 


Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25°. 

P  =  %  propyl  alcohol  in  the  solvent. 
G  =  g.  KI  in  10  ccm.  of  the  solution. 
S  —  Sp.  gr.  of  the  sat.  solution. 


Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25°. 


t° 

g  KlinlOO 
g  alcohol 

t° 

g.  KI  in  100 
g.  alcohol 

jf  —  70  propyl  aiconui  ui  wie  SUJLVCJUU. 
G  =  g.  KI  in  10  ccm  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution. 

15 
30 
50 
80 
100 
120 
140 
160 

14  50 
16  20 
18.9 
22  5 
25.0 
27.2 
29.2 
30.6 

180 
200 
220 
240 
245 
247 
250 
252  5* 

30.7 
29.1 
27.5 
24.8 
22.6 
21  0 
13.8 
7  6 

P 

G 

S  250/4° 

0 
8  1 
17  85 
56.6 
88  6 
91  2 
95  2 
100 

0.155 
0  146 
0.137 
0  075 
0  052 
0  049 
0  044 
0  043 

0.8015 
0  7983 
0  7991 
0.7988 
0  8022 
0  8027 
0  8029 
0  8041 

*Critical  temp,  of  solution. 
(Tyrer,  Chem  Soc.  1910,  97.  626.) 

(Herz  and  Kuhn.) 


100  g  methyl  alcohol  dissolve  18.04  g.  KI 
at  25°. 

100  g.  ethyl  alcohol  dissolve  2  36  g.  KI  at 
25°. 

100  g.  propyl  alcohol  dissolve  0.43  g.  KI 
at  25°. 

100  g.  isoamyl  alcohol  dissolve  0.09  g.  KI 
at  25°. 

(Turner  and  Bissett,  Chem.  Soc.  1913, 103. 
1909.) 


0.455  g.  is  sol.  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894,  14.  276.) 

Alcoholic  solution  can  be  mixed  with  H  vol. 
ether  without  pptn. 

100  g.  95%  formic  acid  dissolve  38.2  g. 
KI  at  18.5°.  (Aschan,  Chem.  Ztg,  1913,  37. 
1113.) 
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Solubility  in  organic  solvents  at  t°. 

C  — pts.  by  wt.  of  KI  in  100  com.  of  the 
sat  solution 

L  =  no.  of  litres  which  at  the  saturation 
temp,  hold  in  solution  I  mol.  KI. 

S  =  sp.  gr.  of  the  solution  at  t°,  referred  to 
H20  at  t°. 

p  =  pts.  by  wt  of  KI  m  100  g.  of  the  solu- 
tion. 


Solvent 

t° 

C 

L 

S 

P 

Water 

25° 

102  70 

0  162 

1  7254 

59  54 

" 

0° 

94  05 

0  177 

1  6699 

56.32 

Methyl  alcohol 

25° 

13  48 

1  231 

0  9003 

14  97 

" 

25° 

14  26 

" 

0° 

11  61 

1  430 

0  8964 

12  95 

Ethyl  alcohol 

25° 

1  520 

10  92 

0  7908 

1  922 

" 

0° 

1  197 

13  87 

0  8085 

1  479 

Glycol 

25° 
25° 

45  85 
47  23 

0  362  » 
0  351) 

1  3888 

33  01 

" 

0° 

43  28 

0  383 

1  3954 

31  03 

Acetomtnle 

25° 

1  551 

10  70 

" 

25° 

1  590 

10  44 

0  793G 

2  003 

" 

0° 

1  852 

9  00 

0  8198 

2  259 

Propiomtnle 

25° 
25° 
0° 
0° 

0  316 
0  355 
0  344 
0  412 

52  53) 

46  76  £  ) 
48  26  )  £ 
40  29    ) 

0  7821 
0  8005 

0  404 
0  429 

Benzomtnle 

25° 

0  051 

325  5 

1  0076 

0  050 

Nitromethane 

25° 

0  349 

47  56 

1  1367 

0  307 

" 

25° 

0  289 

57  44 

" 

0° 

0  366 

45  36 

1  1627 

0  315 

•* 

0° 

0  314 

52  87 

Nitrobenzene 

25° 

0  0019 

87  40 

Acetone 

25° 

1  038 

16  0 

0  7968 

1  302 

" 

0° 

1  732 

9  58 

0  8227 

2  105 

Purfurol 

25° 

5  93 

2  80 

1  2014 

4  94 

" 

0° 

15  10 

1  10 

Benzaldehyde 

25° 

0  343 

48  4 

1  0446 

0  328 

Sahcylaldehyde 

25° 

0  549 

30  24 

1  1373 

0  483 

Anisaldehyde 

0° 
25° 

1  257 

0  720 

13  21 
23  06 

1  1501 
1  1180 

1  093 
0  644 

Ethyl  acetate 
Methyl  cyan- 

0° 
25° 

1  520 
0  0013 

10  92 
12  80 

1  1223 

1  355 

acetate 

25° 

2  459 

6  75 

1  1358 

2  165 

14 

0° 

3  256 

5  10 

1  1521 

2  827 

Ethyl  cyan- 

acetate 

25° 

0  888 

18.7 

1  0579 

0  839 

25° 

1  090 

15  23 

1  0678 

1  021 

(Walden,  Z.  phys.  Ch.  1906,  55.  715.) 

Insol.  in  CS2.    (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Sol.  in  benzonitrile.    (Naumann,  B.  1914. 
47.  13690 

Difficultly  sol.  in  methyl  acetate.    (Nau- 
mann, B.  1909,  42.  3789 ) 

Sol.  in  ethyl  acetate,    (Casaseca,  C.  R.  30. 
821.) 

Insol.  in  ethyl  acetate.     (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  ethylamine.     (Shinn,   J.   phys. 
Chem.  1907,  11.  538.) 

100  pts.  acetone  dissolve  2.930  pts.  KI  at 
25°.   CKrug  and  M'Elroy,  J.  Anal.  Ch.  6. 184.) 

Sol.  in  acetone,  insol.  in  methylal.    (Eid- 
mann,  C.  C  1899.  II.  1014.) 
3.08  pts.  sol.  in  100  pts.  acetone  at  —2  5°. 
2.38     "      "  "  100     "        "         "  +22° 
1  21      "      "  "  100     "       "         *•     56°.' 

0.26      "      "  «  100     "  pyiidine  "     10°. 
0  11      "      "  "  100     "       "         «  119°. 

(Laszczynski,   B.   1894,  27*  2287.) 


Freely  sol.  in  glycerine  Insol."  in  acetic 
acid  (Berthemot.) 

Sol.  in  3  pts  glycerine;  insol  in  olive  oil. 
(Cap  and  Garot.) 

100  g.  glycerol  dissolve  40  g.  KI  at  15.5°. 
(Ossendowski,  Phann.  J.  1907,  79.  575.) 

Potassium  tfniodide,  KI3. 

Very  deliquescent;  very  sol.  in  H20  and 
alcohol  (Johnson,  Chem.  Soc.  1877,  1. 
249) 

Solution  of  I  in  K  I  contains  this  salt  (see 
KI)  Decomp.  by  heat  or  shaking  with  CS2, 
ether,  chloroform.  Sol.  in  alcohol,  from 
which  CSg  does  not  remove  I.  (Jorgensen,  J. 
pr  (2)  2.  247.) 


Potassium 

Solubility  determinations  show  that  the 
compds.  KI3  and  KI7  are  the  only  periodides 
of  potassium  which  form  solids  at  25°. 

See  under  KI-fI.  (Foote  and  Chalker. 
Am.  Ch.  J.  1908,  39.  566.) 

K17     See  above. 

Potassium  mercuric  iodide  ammonia, 

K2HgI4,  2NH3. 
(Peters,  Z.  anorp.  1912,  77.  188  ) 

Potassium  silver  iodide,  KI,  Agl. 

Sol.  in  KI+Aq  Sol.  in  hot  alcohol. 
(Boullay.  A.  ch.  34.  377.) 

2KI,  Agl,  Sol.  in  KI+Aq.  Decomp.  by 
H20  (Boullay.) 

Hygroscopic.  (Hellwig,  Z.  anorg.  1900,  25. 
180) 

SKI,  Agl.   Decomp. by H2O.    (Ditte,  C.R. 

S,  415.) 

KI,  2AgI.  SoL  in  methylethylketone. 
(Marsh,  Chem.  Soc.  1913, 103.  783.) 

Potassium  silver  po^iodide,  AgK3Ii2.  3KI-J- 
5H2O. 

Very  deliquescent.  (Johnson,  Chem.  Soc. 
33.  183.) 

Potassium  tellurium  iodide. 
See  lodotellurate,  potassium. 

Potassium  thallic  iodide,  KI,  T1I3. 

Decomp .  by  H20  Can  be  crystallized  from 
alcohol.  (Wmm.) 

SKI,  2T1I8+3H20.  Partially  decomp.  by 
H20.  (RammelsbergO 

Potassium  (tin)  staanous)  iodide,  KI,  SnI2-f 


When  treated  with  a  small  quantity  of  HaO, 
KI  dissolves  out;  but  when  more  H20  is 
i,dded,  the  substance  is  completely  dissolved. 
More  sol,  in  warm  than  cold  alcohol.  (Boul- 
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Potassium  zinc  iodide,  KI,  ZnI2 

Very  deliquescent.  (Rammelsberg,  Pogg 
43.  665.) 

K2ZnI4+2H20.  Hydroscopic.  (Ephraim, 
Z.  anorg.  1910,  67.  382.) 

Potassium  iodide  sulphur  dioxide,  KI,  S02 
(Pochard,  C  R  1900,  130.  1188.) 
KI,  4S02.     (Walden,  Z.  phys.  Ch.  1903, 

42.  439.) 
KI,  14S02.    Walden.) 

Potassium  nitride,  K2N. 

Decomp.  violently  by  H2O      (H.  Davy.) 

Potassium  ruthenium  dihydronitrosobromide, 

Ru2H2  NOBr3,  2HBr,  3KBr. 
Ppt.    (Brizard,  A.  ch.  1900,  (7)  21.  362.) 

Potassium  ruthenium  nitrosocbloride, 

Ru2H2NOCl3,  3KC1,  2HC1. 
SI.  sol  in  H20.    (Brizard,  C.  R.  1899,  129. 
216.) 

Potassiutn  sw&oxide. 

Decomposes  H20. 

Does  not  exist.  (Lupton,  Chem.  Soc.  1876, 
2.  565 ) 

Potassium  oxide,  K20. 
Very  sol.  in  H20  with  much  heat. 
See  Potassium  hydroxide. 

Potassium  dioxide,  K202. 

Deliquescent    Sol,  in  H20. 

Forms  compound  K202,  2H2O2.  (Sch6ne, 
A.  193,  241.) 

Potassium  peroxide,  K204. 

Deliquescent.  Very  sol.  with  decomp.  in 
H20. 

Potassium  silicon  oxyfluoride,  SiF2(OK)2  and 

SiO(F)OK. 
(Schiff  and  Becjri,  A.  Suppl.  4.  33.) 

Potassium  tantalum  oxyfluoride, 

Insol.  ni  boiling  water.  Easily  sol.  in  HF + 
Aq.  (Marignac,  A.  ch.  (4)  9.  268.) 

Potassium  phosphide,  KP3. 

Decomp.  by  H20.  (Joannis,  C.  C.  1894, 
II.  834.) 

KPfi.  Easily  decomp.  by  H20.  (Hugot, 
C.  R.  1895,  121.  208.) 

Potassium  hydrogen  phosphide,  PH2K. 

Decomp.  by  H20.  (Joannis,  C.  R.  1894, 
119.  558.) 

Potassium    phosphoselenide,    KSeP  -  KjSe, 

P2Se. 

Sol.  in  cold  H20  with  rapid  decomp.  Sol. 
in  alcohol  with  slight  decomp.  (Hahn,  J.  pr. 
93.  430.) 


Potassium    phosphctfnselenide,    2K2Se, 

P2Se3. 

Deliquescent  Decomp  .  violently  with  H20  . 
Sol.  in  alcohol  or  ether,  or  in  a  mixture  of  the 
two,  with  slight  decomp.,  but  decomp  gradu- 
ally on  the  air'.  (Hahn,  J.  pr.  93.  430.) 


Potassium  phosphopentaselenide, 


Deliquescent;    immediately    decomp.    by 
H20,  alcohol,  or  ether.    (Hahn.) 

Potassium  phosphosulphide,  4K2S2,  P2SS. 
Deliquescent.    Sol.  inH20  with  decomp. 


Potassium  selenide, 

Sol.  in  H20  with  subsequent  decomp.  on  the 
air. 

Insol.  in  liquid  NH8;  sol.  in  air  free  H20 
to  a  colorless  liquid.  (Hugot,  C.  R.  1899, 
129.299.) 

+2H2O.  Sol.  in  H2O  with  decomp. 
(Clever,  Z.  anorg.  1895,  10.  143.) 

+9,  14,  or  19H20.  (Fabre,  C.  R.  102. 
613.) 

Potassium  felraselenide,  K2Se4. 

Easily  sol.  m  H2O.    Decomp.  on  standing. 

Sol.  in  liquid  NH3.  (Hugot,  C.  R.  1899, 
129.  299.) 

Potassium  wottosulphide,  K2S. 

Deliquescent.  Sol.  in  H2O  and  alcohol. 
H20  solution  decomp.  on  air. 

Sol.  in  10  pts.  glycerine.  (Cap  and  Garot, 
J.  Pharm.  (3)  26.  81.) 

Moderately  sol.  in  liquid  NH8.  (Franklin. 
Am.  Ch.  J.  1898,  20.  829.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

InsoL  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+5H20.    (SchSne,  Pogg.  131.  380.) 

All  potassium  sulphides  are  sol.  in  glycerine; 
insol.  in  ether  and  ethyl  acetate. 

Potassium  bisulphide,  K2S2. 

Sol.  in  H20  and  alcohol,  with  gradual  de- 
comp. 

Potassium  tfnsulphide,  K2SS. 

Sol.  in  H20  and  alcohol,  with  gradual  de- 
comp. on  the  an*. 

Potassium  fefrosulphide,  K2S4. 

Sol.  in  H20  and  alconol. 

-f  2H2O.    Sol.  in  H80.    SI.  sol.  in  alcohol. 

+8H2O.  Sol.  in  H20.  Alcohol  takes  out 
water.  fSchCne.) 

Potassium  2?entosulpbide,  K2S{. 
Sol.  in  H20  and  alcohol. 
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Potassium  palladium  sulphide. 
See  Sulphopalladate,  potassium. 

Potassium  platinum  sulphide. 
See  Sulphoplatinate,  potassium. 

Potassium  silver  sulphide, 

4A?2S,  K2S-f2H20. 
Decomp  by  H2O,    (Dxtte,  C.  R.  1895,  120. 
91.) 

Potassium  rhodium  sulphide,  3K2S,  Rh2S3. 
Decomp.  by  H20.    (Leidie*.) 

Potassium  tellurium  sulphide. 
See  Sulphoiellurate,  potassium. 

Potassium  thallium  sulphide,  JC2S,  T12S8. 

Not  decomposed  by  H2O,  or  hot  NH4OH,  or 
KOH+Aq.  Decomp.  by  HC1  or  moderately 
cone.  H2S04:f  Aq.  Hot  HNO8+Aq  decomp. 
with  separation  of  S.  (Schneider,  J  pr.  110. 
168.)  . 

Potassium  tin  (stannic)  sulphide. 
See  Sulphostannate,  potassium. 

Potassium  zinc  sulphide,  K2S,  3ZnS. 

Not  attacked  by  H20,  but  easily  decomp 
by  the  most  dil.  acids.  (Schneider,  J.  pr.  (2) 
8.  29.) 

Potassium  telluride,  K2Te. 

Sol.  in  H20.  (Demarpay,  Bull.  Soc.  (2) 
40.  99.) 

Sol.  in  H20  and  liquid  NH3.  (Hugot,  C.  R. 
1899,  129.  388.) 

Praseocobaltic  chloride. 


Easily  sol.  in  H20. 

Dil.  HClH-Aq  dissolves  traces:  cone.  HC1+ 
Aq  dissolves  more.  Sol.  in  NHUOH+Aq  with 
decomp.  Sol.  in  cone.  H2SO4  without  de- 
comp. SI.  sol.  in  dil.  H2S04+Aq.  (Rose.) 

-  mercuric  chloride,  Co(NH3)4Cl8,  HgCl2. 
SI.  sol.  in  cold  H20;  insol.  in  HgCl2+Aq. 

(Vortmann,  B.  15.  1892.) 

-  chloride  bichromate, 
[CoCl2CNHs)4]2Cr207+H20. 

Scarcely  sol.  in  cold,  easily  sol.  in  warm 
H20.  (Vortmann,  B.  15.  1897.) 

IPraseocobaltic  chloride  nitrate, 

CoCl2fNH8)4N08+H20. 
Much  less  sol.  in  H20  than  the  chloride. 
Precipitated  from  aqueous  solution  by  dil. 
(Vortmann,  B.  15.  1896.) 


Praseodymicotungstic  acid. 

Ammonium  praseodymicotungstate, 

2(NH4)20,  Pr208,  16W03-f-16H20. 
Very  si.  sol.  in  H2O.    Decomp.  by  acids 
and  alkalies.     (E.  F.  Smith,  J.  Am.  Chem. 
Soc.  1904,  26.  1478  ) 

Barium  praseodymicotungstate,  4BaO,  Pr2O8, 
16W03-f7H2O. 

Ppt     Insol  mH20 

6BaO,  Pr208,  16W03+9H20.  Ppt.  (E.  F. 
Smith.) 

Silver  praseodymicotungstate,  4Ag20,  Pr203, 

16W03+8H20. 
Insol.  in  H20.    (E.  F.  Smith ) 

Praseodymium,  Pr 

Praseodymium  bromide,  PrBr3+ 6H2O. 

Very  sol.  in  H20 ;  sol.  ni  HBr .  (von  Schule, 
Z.  anorg.  1898,  18.  353.) 

Praseodymium  carbide,  PrC2. 

Decomp.  by  H2O;  insol.  in  cone  HN03, 
decomp.  by  dil.  HN03  (Moissan,  C.  R. 
1900,131.597) 

Praseodymium  chloride,  PrCl3. 

Very  sol  in  H20.  Insol.  in  PC13  or  SnCl4. 
Sol.  in  alcohol.  Insol.  in  ether  and  most  or- 
ganic solvents.  (Matignon,  C.  R.  1902,  134. 
427.) 

2.14  g.  PrCls  dissolve  in  100  g.  pyridine  at 
15°.  (Matignon,  Int  Cong.  App.  Chem,  1909, 
2.  53.) 

+H20. 

+3H2O. 

+7H20.  100  g.  H20  dissolve  334.2  g. 
PrCls+7H2O  or  103.9  g.  of  the  anhydrous 
salt  at  13°.  The  aqueous  solution  sat.  at 
14°  has  a  sp.  gr.  16°/16°  =  1.687.  At  100°,  the 
solubility  in  H20  is  unlimited.  (Matignon. 
A.  ch.  1906,  (8)  8.  388.) 

Sol.  in  cone.  HC1  (von  Schule,  Z.  anorg. 
1898,  18.  352.) 

100  pts.  of  a  solution  of  the  salt  in  HCl-fAq 
contain  at  13°  41.05  pts.  of  anhydrous  salt 
and  7.25  pts.  HC1.  Sp.  gr.  of  this  solution  at 
16°  =  1.574.  (Matignon,  A.  ch.  1906,  (8)  8. 
088.) 

Praseodymium  hydride,  PrH8  (?). 
(Muthmann,  A.  1904,  331.  59.) 

Praseodymium  hydroxide. 

Sol.  in  citrie  acid.  (Baskerville,  J.  Am. 
Chem.  Soc.  1904,  26.  49.) 

Praseodymium  nitride,  PrN. 
Decomp.  in  moist  air  with  evolution  of 
(Muthmann,  A.  1904,  331.  59.) 
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Praseodymium  oxide,  Pr203 

Easily  sol  in  H20.  (v.  Welsbach,  M.  6. 
477.) 

Decomp.  by  heating  in  the  air.  (Scheele, 
Z.  anorg.  1898,  17.  322  ) 


Praseodymium  wor&operoxide,  Pr(OH)2 
(Melikoff,  Chem.  Soc.  1902,  82.  (2)  140  ) 

Praseodymium  super-oxide,  Pr(OH)2(OOH). 
Ppt.    (Melikoff,  C.  C.  1902,  I.  172  ) 

Praseodymium  Znswperoxide,  Pr(OOH)s. 
Ppt.    f  Melikoff) 

Praseodymium  peroxide,  Pr407. 

Sol    in  acids  with   evolution  of  O.     (v, 
Welsbach.) 

Praseodymium  oxysulphide,  Pr2S02. 
(Biltz,  Z.  anorg.  1911,  71.  436.) 

Praseodymium  cfosulphide,  PrSa. 

Decomp.  by  heat.    (Biltz,  Z.  anorg.  1911, 
71.  437.) 

Purpureocobaltic  salts. 

For  other  purpureocobaltic  salts,  see  — 
Chloropurpureocobaltic  salts. 
Bromopurpureocobaltic  salts. 
Nitratopurpureocobaltic  salts. 
Sulphatopurpureocobaltic  salts. 

Purpureocobaltic  cobalticyanide, 

Co(NH3)6Co(CN)6+lHH20. 
Insol.  in  H20. 


•ferricyanide,  Co(NH8)5Fe(CN)6. 


InsoL  in  cold  H20.    Probably  belongs  to 
roseo  series. 


•  mercuric  hydroxycbloride, 
CoN6Hn(HgCl)s(HgOH)Cl3. 

(Vortmann  and  Morgulis,   B.   22. 

CoN6Hn(HgOH)4Cla.   Ppt.    (V.  and  M.) 

mercuriodide,  basic, 

CoJN  6Hii(HgI2)2(EgOE)8I8. 
Ppt.    SL  sol.  in  acids.    Sol.  in  KE-f  Aq. 
(Vortmann  and  Borsbach,  B.  23.  2804.) 

molybdate,  Co208(NH8)io,  7Mo08+ 

3H20  (?). 

Insol.  in  H20  or  dil.  HC2H802+ Aq.    (Car- 
not,  C.  R.  109. 109.) 

sulphate. 

See  Sulphatopurpureocobaltic  salts. 

tungstate,  Co(NH8)60(WO4). 

Scarcely  sol.  in  cold  or  hot  H20.   (Gibbs.) 
Co208(NH8)io,  10W08+9H20  (?).    Insol, 


in  HA  or  dil.  HC2H302+Aq,  or  NH4OH+ 
Aq.    rCarnot,  C.  R.  109.  147.) 

Purpureocobaltic    vanadate,     Co203(ISIH3)1o, 

5V206+9H20  (?). 

Ppt.  Insol.  in  H20.  (Carnot,  C.  R.  109. 
147.) 

Purpureocobaltic  octamine  salts. 
See  Octamine  cobaltic  purpureo  salts. 

Pyrosulphuric  acid,  H2S207. 
See  D&sulphuric  acid. 

Radium,  Ra 

Radium  A. 

More  sol  than  Radium  B  and  C  in  all 
solvents;  sol.  even  in  organic  solvents,  espe- 
cially CS2.  (Ramstedt,  Le  Radium,  1913,  10. 
159)  , 

Radium  B. 

More  quickly  sol.  than  Radium  C  in  H2O 
and  acids;  less  quickly  sol  in  alkaline  solu- 
tions; very  si.  sol.  in  organic  solvents.  (Ram- 
stedt, Le  Radium,  1913,  10.  159.) 

Radium  C. 

Sol.  in  common  acids,  less  so  in  alkaline 
solutions  and  in  H20,  only  very  si.  sol.  in 
organic  solvents.  (Ramstedt,  Le  Radium, 
1913,  10.  159;  Chem.  Soc  1913,  104.  (2)  659.) 

Radium  bromide. 

Less  sol.  in  EUO  than  corresponding  Ba 
comp.  (Curie,  Dissert.  1903.) 

Radium  chloride. 

Less  sol.  in  HaO  than  corresponding  Ba 
comD.  (Curie,  Dissert.  1903.) 

Radium  emanation. 

Coefficient  of  absorption  for  H20  =0.245  at 
3°;  0.23  at  20°;  0.17  at  40°;  0.135  at  60°;  0.12 
at  70°;  0.12  at  80°.  (Hofmann,  Phys.  Zeit. 
1905,  6.  339.) 

Solubility  in  H20  at  t°. 
Coefficient    of   solubility  =  cone,    of    the 
emanation  in  the  liquid:  cone,  of  the  emana- 
tion in  the  gas. 


t° 

Coefficient  of  solubility 

0 

0.506 

,  4.3 

0.424 

5.7 

0  398 

10.0 

0.340 

14.0 

0.303 

17.6 

0.280 

20.0 

0.245 

26.8 

0.206 

31.6 

0.193 

39.1 

0.160 

Coefficient   of  solubility  in  sea-water   of 
sp.  gr.  at  14°  =  1.022  is  0.255. 

(Boyle,  Phil.  Mag.  1911,  (6)  22.  850.) 
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Solubility  in  H2O. 

Temp.        05°      17.5°      35°       41°  51° 

Sol            0.526    0283    0.183    0.161  0.138 

Temp.        60°        74°        79°       82°  91° 

Sol.           0.127    0.112     0.111     0.111  0.108 

(Kofler,  M.  1913,  34.  389.) 


Coefficient  of  solubility  of  radium  emana- 
tion at  14°  in  various  solvents. 


Ethyl  alcohol 
Amyl  alcohol 
Toluene 
Sea  water 
Mercury 


7.34 
9  31 
13.7 
0.255 
0 


(Boyle,  Phil.  Mag.  1911,  (6)  22.  851 ) 


Coefficient  of  solubility  emanation  of  radium 
in  various  solvents  at  t°. 


Solvents 

t=186 

t=o° 

t» 

—18° 

Ethyl  acetate 

7  35 

9  41 

13  6 

Acetone 

6  30 

7  99 

10.8 

Absolute 

alcohol 

6  17 

8.28 

11  4 

Aniline 

3  80 

4.43 

Benzene 

12.82 

16  54  at  3° 

Chloroform 

15  08 

20.5 

28.5 

Cylclohexane 

18  04  at  80° 

,    . 

Water 

0  285 

0.52 

.  . 

Ether 

15.08 

20  09 

29  1 

Glycerine 

0.21 

Eexane 

16  56 

23*.4 

35  2 

Paraffine  oil 

9  2 

12  6 

Carbon- 

bisulphide 

23.14 

33.4 

50.3 

Toluene 

13  24 

18  4 

27 

Xylene 

12  75 

(Ramstedt,  Le  Radium,  1911,  8.  255  ) 


Solubility  in  various  oils,  etc.,  at  t°. 


Rape  oil 

Poppy  seed  oil 

Oil  of  turpentine 

t° 

Solubility 

t° 

Solubility 

t° 

Solubility 

-3 
10 
20 
100 
200 

51  2 
35  3 
26.1 
6.2 
3.3 

-5 
16 
40 
65 
90 

50  5 
30.2 
19.1 
12.4 
8.4 

-21 
0 
18 
50 
6  5 

42  5 
23  1 
16,6 
7.5 
4.08 

Solubility  in  10%  dammar  resin  in  oil  of 
turpentine— 16.7  at  18°. 

Solubility   in    5%    colophony    in    amyl 
alcohol  =  11. 2  at  20°. 

Solubility  in  amyl  alcohol  =  10. 6  at  18°. 

Solubility   in    20%    colophony   in    amyl 
alcohol  =  11  Iat20°. 

(Curie,  Thesis.  1910.) 


Coefficient  of  absorption  for  petroleum  = 

22.70  at  -21°. 

12.87  at  +3°. 

9,55  at  20° 

8.13  at  40°. 

7  01  at  60°. 

(Hofmann,  Phys.  Zeit.  1905,  6.  339.) 

Rhodicyaahydric  acid,  H3Rh(CN)6. 
Not  known  in  the  free  state. 

Potassium  rhodicyanide,  K3Rh(CN)6. 
Sol,  in  H2O.    Easily  decomp  by  acids 
Very  sol.  in  H20.    (Leidie*,  C.  R.  1900,  130. 

89.) 

Rhodium,  Rh. 

Insol.  in  all  acids,  including  aqua  regia. 

Rhodium  "sponge"  is  sol  in  HN03+Aq, 
and  somewhat  in  HCl+Aq  when  exposed  to 
air. 

Rhodium  ammonia  compounds. 

See— 

Bromopurpureorhodium  comps., 
BrRh(NH3)5X2. 

CMoropurpureorhx>dium  comps*, 
ClRh(NH3)fiX2. 

lodopurpureorhodium  comps., 


Luteornodium  comps.,  Rh(NH3)uX3. 
Nitratopurpureorhodium  comps., 


Roseoihodium  comps.,  Rh(NH3)6(OH2)X3. 
Xanthorhoditun  ccMtnps./N 


Rhodium  Znbromide,  RhBr3-f2E20. 

Very  sol.  in  H2O.  (Goloubkine,  Chem, 
Soc.  1911,  100.  (2)  45.) 

Rhodium  rubidium  bromide. 
See  Bromorhodite,  rubidium. 

Rhodium  sodium  bromide. 
See  Bromorhodite,  sodium. 

Rhodium  t&chloride,  RhCl2  (?). 
Insol  in  H2O,  HC1,  or  HN03-hAq.    Not 

attacked  by  boiling  KOH  or  KiCOa+Aq. 

(FeUenberg.) 

Decomp.by  boiling  KOH+Aq.  (Berzelius.) 
Does  not  exist.    (Leidie",  C.  R.  106.  1076, 

Rhodium  jfnchloride,  RhCl3. 

Insol.  in  acids,  even  aqua  regia.  When 
boiled  for  a  long  time  with  JKOH-f-Aq,  it  be- 
comes si  sol.  in  HCl+Aq. 

Insol.  in  H20  and  acids;  sol.  in  alkalies  +Aq. 
(Leidie*,  C.  R.  18P9,  129.  1251.) 

•f4H20.  Very  si.  deliquescent.  Easily  sol. 
in  H20,  HCl-f  Aq.  or  alcohol.  Insol.  in  ether. 
Decomp.  by  HjjSO*  only  when  boiling.  CClaus. 
J.  pp.  80.  282.) 
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No  definite  amount  of  crystal  H20.    (Leidie* 
A.  oh.  (6)  17,  271.) 

Rhodium  chloride  with  MCI. 
See  Cblororhodite,  M. 

Rhodium    dthydroxide,     Rh02,     2H20,     or 
Rhodium  rhodate,  Rh20c,  Rh03+6H2O. 
Sol.  in  HCl+Aq. 


Rhodium  sesgwzhydroxide, 
Only  si.  sol.  in  cone.  HCl+Aq.    (Glaus  ) 
+2H20.   Ea^yso].mHCl,H2S04,H2S03, 
HNOs,  or  HSCN+Aq;  also  when  moist,  in 
HC2H302+Aq.   Sol  in  cone.  KOH+Aq:  very 
si.  sol.  in  HsBOs,  H3PO4,  HiCAOe,  and  HCN 
+Aq.     Sol.    in   acid   alkali   oxalates+Aq. 
(Leidie*,  C.  R.  107.  234.) 

Rhodium  tfniodide,  RhI8. 

Ppt.    (Goloubkine,  Chem.  Soc.  1911,  100. 
(2)  45.) 


Rhodium  monoxide,  RhO. 
Not  attacked  by  acids. 
bray,  A.  ch.  (3)  61.  83.) 


(Deville  and  De- 


Rhodium  sesquioxide,  Rh203. 

Insol.  in  H20,  boiling  KOH-f-Aq,  or  any 
acid,  even  aqua  regia.  (Glaus ) 

Rhodium  dioxide,  Rh02. 
Insol.  in  all  acids  or  alkalies, 

Rhodium  inoxide,  RhOs. 

"Rhodic  acid."  Known  only  in  solution  of 
"Potassium  rhodate,"  which  is  very  easily 
decomp.  (Glaus.) 

Rhodium  oxybromide,  Rh(OH)2Br+2H2O. 

Sol.  in  H20.  (Goloubkine,  Chem.  Soc. 
1911, 100.  (2)  45.) 

Rhodium  monosulphide,  RhS. 
Insol.  in  aqua  regia1. 

Rhodium  sesgwsulphide,  Rh2S3. 

Sol.  in  alkali  sulphides +Aq.  (Debray,  C. 
R.  97.  1332.) 

Insol.  in  alkali  sulphides +Aq.     Not  at- 
tacked by  HN03,  aqua  regia,  or  Br2+Aq 
(Leidie*,  Bull.  Soc.  (2)  60.  664.) 

Rhodium  sodium  sulphide,  3Na2S,  Rh2S3. 
Decomp  by  H20.    (Leidie".) 

Rhodium  sesgwsulphydroxide,  Rh2SaH6. 

Easily  sol.  in  aqua  regia  or  Br2  +  Aq .  Insol. 
in  alkali  sulphides +Aq  or  acids.  (Leidie", 
Bull.  Soc.  (2)  60.  664.) 


Rhodochromium  bromide, 

HOCr2(NH8)10Br6+H2O. 
Rather  difficultly  sol  in  H20.  Decomp.  by 
boiling  or  standing  Sol.  in  NH4OH-f  Aq 
or  NaOH-f-Aq.  Insol.  in  dil.  HBr+Aq, 
KBr+Aq,  or  alcohol.  (JSrgensen,  J.  pr.  (2) 
25.  321.) 

bromide,  basic,  HOCr2fNH3)io(OH)Br4 

+H20. 

SI  sol.  in  H20.   Sol.  in  NH4OH  or  NaOH-f 
Aq.    Insol.  in  alcohol.    (Jorgensen.) 

— bromoplatinate,  HOCr2(NH3)10Br3PtBr6, 

HOCr2(NH3)ioBrs(PtBr6)2+4H20. 
Ppt     C  Jorgensen.) 


-  chloraurate, 

+2H20. 

Difficultly  sol  but  not  insol.  in  H20. 
gensen). 


(  Jor- 


 chloride,  HOCr2(NH3)i0Cl5+H20. 

Sol.  in  about  40  pts  of  cold  H20.  Insol.  in 
cold  dil.  HCl+Aq,  NH4Cl+Aq,  or  alcohol. 
Sol.  in  NH4OH+Aa.  <76rgensen,  J.  pr.  (2) 
25.321.) 


•  chloroiodide,  basic, 


HOGr2(NH3)  10(OH)C12I2. 
SI.  sol.  in  cold  H20;  insol.  in  alcohol. 
(JSrgensen.) 


chloroplatinate,          r2310 
HOCr2(NH?)10Cl(PtCl6)2+4H20 
Precipitate.    ^Jo'rgensen.) 


dithionate, 

2H20. 
Nearly  insol.  in  H20. 

dithionate,  basic, 

HOCr2(NH  3)10OH(S206)2+H20. 
Insol.    in    H20,    cold    NH4OH+Aq, 
NaOH+Aq. 


or 


iodide,  HOCr2(NH3)i0l5+H20. 

Very  difficultly  sol.  in  H20.  Insol.  in  very 
dil.  HI+Aq  or  alcohol.  SI.  sol.  in  NH4OH  or 
KOH+Aq.  (J5rgensen.) 


•nitrate,  HOCra(NH8)i0(N08)6 


Rather  difficultly  sol.  in  H20,  from  which 
it  is  precipitated  by  a  few  drops  of  HNOs+ 
Aq.  Sol.  in  hot  dil.  NH4OH+Aq. 


-  nitrate  chloroplatinate, 

HOCr2(N  H3)  10(NO»)  (PtCle)  ,  +4H20  . 
Precipitate.    (JSrgensen.) 

Rhodochromium  sulphate, 

[HOCr2(NH3)10]2(S04)5-f2H20. 
Very  si   sol.  in  cold  H20.    Easily  sol.  in 
cold  dil.  H2S04+Aq. 
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Almost  insol.  in  a  mixture  of  3  vols.  HjO, 
1  vol.  alcohol,  and  Va  vol  dil  H2S04+Aq. 
(Jorgensen  ) 

Bhodonitrous  acid. 

Ammoniura  rhcdonitrite,  nSTH4)6Rh2(N02)i2 
Nearly  msol   in  cold.  si.  sol   in  hot  H2O 
Insol   m  cone   INH4C1  or  NH4C2H302+-Aq 
Insol  in  alcohol.    (Leidie*,  C.  R  111.  108  ) 

Barium  rhodonitrite,  Ba3Rh2(NO2)i2 

SI.  sol    in  cold,  more  easily  in  hot  H2O 

(Lamy.) 

+12HjO.    Sol.  in  50  pts.  H2O  at  16°,  and 

6.5  pts  at  100°     (Leidte,  C  R  111.  108  ) 

Potassium  rhodonitrite,  K6Rh2(N02)j2 

Nearly  insol.  in  cold,  very  si  sol.  in  boiling 
H20.  Completely  insol.  in  KN02-|-Aq,  and 
in  KCl-t-Aq  (30%  KC1),  or  KC2H302-f  Aq 
(50%KC2H8O2)  Insol  m  alcohol.  (Leidie*, 
C.  R.  111.  106  ) 

Sodium  rhodonitrite,  NasRh2(NO2)i2. 

Sol  in  21A  pts  H*O  at  17°,  and  1  pt  at 
100°.  Insol  in  alcohol  Decomp.  by  HC1+ 
Aq.  (Leidi6,  C.  R.  111.  107,) 

Rhodosochromium  bromide. 

Sol.  in  H20;  insol.  in  dil.  HBr+Aq  (1  : 1). 
(Jorgensen,  J.  pr.  (2)  46.  260.) 


•  chloraurate, 


2AuCl8+2H2O. 
Not  insol  in  cold  H20.    (Jo'rgensen  ) 

-  chloride,  Cr2(NH8)6(HO)3Cl3+2H2O 
Sol.  in  10.6  pts  H20  at  18°:  decomp.  by 

boiling.  Pptd  by  J^  to  1  vol.  dil  HCl+Aq, 
Sol  in  cold  dil  NH4OH+Aq  (JSrgensen,  J, 
pr.  (2)  45.  260.) 

-  cMoroplatinate,  2Cr2(NH8)6(OH)3Ck 
3PtOU-f6H20. 

Insol  in  H20.    (Jorgensen  ) 
Cr2(NH3)6(OE)8Cl3,  2PtCl<,+2H20.    Insol. 
in  95%  alcohol.    (J6rgensen  ) 


chromate, 


,      7H20.    (Jorgensen.) 
Very  si.  sol  in  EUO.    (J(5rgensen.) 

-  iodide,  Cr2(NEsWOH)3Is-f-2H20. 
Sol.  in  H2O.    Insol  in  dil.  HI+Aq.    (J5> 


nitrate,  Cr2(NH3)6(OH)8(N08)a+H2O. 

Much  less  sol.  in  cold  H20  than  the  chloride. 
Insol,  in  dil.  HNOa-f  Aq.    (Jftrgensen  ) 


-  oxalate, 


'  Sol.  in  cold  H30,  but  not  very  easily.    (J5r- 
gensen.) 


Rhodosochromiuni  stdphate, 

[Cr2rNHaVOH),]2(S04)8  _ 

Very  si  sol.  in  cold  H20     Easily  sol  in  oil. 


comp   by  H20  into  H2S04  and  above  com- 
pound    (Jorgensen  ) 

-  Bisulphide,  [Cr2(NH3yOH)3]2Sii  + 

4H20. 
Ppt     InsoL  in  H2O.    (Jbrgensen.) 

Rhodostdphnric  acid. 


Potassium  rhodosulphate, 
Two  modifications: 

(a)  Slowly  sol  in  cold,  easily  in  hot  H20. 

(b)  Insol.  in  H20. 

Does  not  exist.    (Leidie*,  C.  R.  107.  234.) 

Sodium  rhodosulphate. 

InsoL  in  H20,  HC1,  HNO3,  or  aqua  regia. 
(Glaus.) 

Does  not  exist.    (Leidie*  ) 

Na2Rh2(S04)4.  Insol.  in  H20.  (Seubert 
and  Kobb^  B.  23.  2560.)  ' 

Rhodosulphurotis  acid. 

Potassium  rhodosulphite,  K6Rh2(S03)5+ 

6H20. 

Nearly  insol.  in  H20.  Slowly  sol.  in  acids. 
Not  decomp.  by  boiling  KOH+Aq.  (Claus.) 

Sodium  rhodosulphite, 

NasRh2(S03)5+4^H20  =3Na2SO3, 

2RhS03. 

Insol.  in  cold,  very  si.  sol.  in  hot  H20. 
Easily  sol  in  HNOs+Aq.  (Seubert  and 
Kobbe",  B.  23.  2558  ) 

Roseochromhun  bromide, 


Easily  sol.  in  H20.  Insol.  in  HBr+Aq. 
(Christensen,  J.  pr.  (2)  23.  26.) 

-  bromochromate,  CrCNHsJsBrCCrO*). 
Somewhat  sol.  in  H20,  but  decomp.   on 

standing.    (  JSrgensen,  J.  pr.  (2)  25.  398.) 

-  bromoplatinate,   Cr(NH3)5Br(PtBr6)-j- 
2H20. 

Precipitate.  DiflBcultly8ol.inH20<  (Chris- 
tensen, I.  c.) 

-  chloride,  Cr(NH3)5Cl3+H2O. 

Easily  sol.  in  H20  with  subsequent  decomp. 
Insol.  in  alcohol.  (Christensen,  J.  pr.  (2)  23. 
26.) 

-  mercuric  chloride,  Cr(NHa)6Cl8,  3HgCl* 
+2HaO. 

SI.  sol.  in  H20.  Sol.  in  dil.  HCl+Aq  with 
decomposition.  (Christensen,  L  c,)  • 
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Roseochromium  dithionate,  basic, 

CrfNH3)5(OH)2S206+H20. 
Easily  sol.  in  very  dil.  HCl+Aq     ( Jorgen- 
sen,  J  pr  (2)  25.  3P8.) 

iodide,  Cr(NH8)5l3 

Easily  sol    in  H20;  decomp.  by  boiling 
(Christensen,  I.  c ) 

nitrate,  Cr(NH8)6(N08)3+H20. 

Rather  easily  sol.  in  H20.     (Christensen, 

'  Cr(NH8)6(NO8)3(OH2)2,  HNO3.  Decomp. 
by  H20  or  alcohol.  (Jorgensen,  J.  pr.  (2)  44. 
63) 


-  sulphate,  [Cr(NH8)5]2(S04)3+5H2O. 


Easily  sol.  in  H20.  Precipitated  by  alcohol. 
(Christensen,  L  c.) 


•  sulphate  bromoplatinate, 


[CrOSrH3)6(S04)]2PtBr6. 
Difficultly  sol.  in  H20.    (Christensen,  L  c.) 

sulphate  chloroplatinate, 

[Cr(NH8)6(S04)]2PtCl6. 
Difficultly  sol.  in  K2O.    (Christensen,  Z.  c.) 

Roseocobaltic  bromide, 

Co(NH8)6(OH2)Br3. 

Sol.  in  H20;  insol.  in  HBr+Aq.    (Jorgen- 
sen, J.  pr.  (2)  31.  49.)  8 

bromoplatinate,  Co(NH8)5('OH2)Br8, 

PtBr4+H20. 

Somewhat  sol.  in  H20  or  dil  alcohol.  Insol 
in  strong  alcohol.    (JSrgensen.) 

2CofNH3)6(OH2)Br3, 3PtBr4+4H20    Ppt. 
(JSrgensen ) 

bromosulphate, 

CofNH8)6(OH2)Br(SO4). 
SoLinHiO.    (Krok.) 

bromosulphate  bromaurate, 

Co(NH3)6(OH2)(S04)Br,  AuBr8. 

carbonate. 

Very  sol.  in  H20. 

chloraurate,  Co(NH8)5(OH2)Cls,  AuCl3. 


Moderately  sol.  in  cold  H20. 


•  chloride,  Co(NH»)8(OH2)Cl,. 


Sol.  in  4.8  pts.  H20  at  10.1°,  but  decomp. 
on  heating. 

100  pts.  H20  dissolve  16.12  pts.  at  0°,  and 
24.87  pts.  at  16.19°.  (Kurnakoff,  J.  russ.  Soc. 
24.  269.) 

,  SI.  sol.  in  1000 jpts.  fuming  HCl+Aq,  more 
easily  in  20%  HCl+Aq.    (Rose.) 


Roseocobaltic  mercuric  chloride, 

Co(NH5)6(OH2)Cl8,  3HgCl2+H20. 

More   easily   sol.   in   solvents   than   the 
anhydrous  purpureo  salt.    (Carstanjen.) 

CorNH3)6(OH2)Cl3,  HgCl2.    Sol.  in  HC1+ 
Aq  with  decomp.  into  above  salt.  (JSrgensen.) 

chloroplatinate, 

Co(NH8)6(OH2)Cls,  PtCl4+^H20. 

Decomp.  bv  H20.    (JSrgensen.) 

2Co(NH3)5(OH2)Cl3,   PtCl4+2H20.     De- 
comp. by  H20. 

2Co(NH3)6(OH2)Cl3,  3PtCl4+6H2O.    Not 
difficultly  sol.  in  warm  H20     (Gibbs.) 

Co(NH8)6Cl8)  PtCl4+H20.    (Gibbs.) 


-  chlorosulphate,  Co(NH3)6Cl(S04). 


Easily  sol.  in  H2O. 


•  chlorosulphate  mercuric  chloride, 


Co(NH8)6Cl(S04),  HgCl2+3H20. 
Sol.  in  hot  H20,  and  can  be  recrystalhzed 
without  decomp.    (Krok.) 

—  dtchromate, 

[Co(NH8)5]2(Cr207)8+5H20. 
Can  be  recrystallized  out  of  weak  acetic 
acid. 


—  cobalticyanide,Co(NH3)6(OH2)Co(CN)o. 
Nearly  absolutely  insol.  in  cold  H20.    (JSr- 
gensen.) 

+H2O.    (Gibbs  and  Gentele.) 


•  dithionate,  Co(NH8)5(S206)(OH). 


Decomp.  by  H20.  (Rammelsberg,  Pogg. 
58.  296.) 

Co(NH3)6(OH2)rS206)+2H20.  Ppt.  (J6r- 
gensen.) 


—  hydroxide,  Co(NH2)6(OH)8. 
Known  only  in  aqueous  solution. 


•  mercuric  hydroxychloride, 


CoN5Hi2(HgOH)8Cl8. 
Ppt.    Sol.  in  dil.  acids.    (Vortmann  and 
Morgulis,  B.  22.  2646.) 


CoN6Hi2(HgOH)8Cl2(OH).    Ppt.    Sol.  in 
dil.  acids.    (Vortmann  and  Morgulis.) 

iodide,  Co(NH8)6(OH2)T3. 

Less  sol.  in  H20  than  bromide.    Insol.  in 
HI  -f  Aq .    ( Jdrgensen ) 


-  iodosulphate,  Co(NH8)6(OH2)I(S04). 


Easily  sol.  in  H20.    (Krok.) 


meicuriodide,  [CoNBHi3]2(HgI)gI6. 
>t.     (Vortmann  and  Borsbach,  B.  23* 
2805.) 

CoN5Hi8(HgI)  2I8.    Ppt.    (Vortmann  and 
Borsbach.) 
CoN6Hi8(HgI)2I2fOH).    Ppt. 
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Roseocobaltic  nitrate, 

Co(NHs)B(OH2)(N08)3 

Three  modifications: 

a.  Sol.  in  20  pts.  H2O  at  15°.     (Jorgensen.) 

p.  Known  only  in  solution.  Insol.  in  cold 
HN08+Aq.  (Gibbs.) 

7.  Easily  sol.  in  hot  H20.  (Gibbs  )  (Pur- 
pureo  salt  ?) 

Co(NEWi(OE«)(NOa)s,  HN03.  Decomp 
by  H20  or  alcohol.  (Jo*rgensen,  J  pr.  (2)  44. 
63.) 


—  nitrate  chloroplafinate, 

Co(NHs)6(OH2)(N03)Cl2,  PtCl4+H20. 

Ppfc.    (Jdrgensen.) 

— •  nitiatosulphate, 

(XNH,MOHi)(NO,)(S04). 
SI.  sol.  in  cold,  easily  in  hot  H20. 


ozalate,  [Co(NH3)6(OH2)]2(C2O4)3+ 


2H20. 
Nearly  insol.  in  H20. 
[CotNH3)e]2(C204)8,  4H2C20,. 

—  oxalochloroplatinate, 

[Co(NH3)«]2C204Cl2,  PtCl4. 
Sol.  in  hot  H20. 


oxalosulphate,  [Co(NH3)6]2fS04)2C2O4; 

H2C204+2H20. 

Sol.  in  hot  H20. 

[Co(NH3)5]2(SO4)2CC2O4)(OH)2-h6H20.  SI 
sol.  in  H20. 

or^ophosphate, 

CWNHO»(OHO(PO«H)(OE)  +sH20. 

Nearly  insol.  in  H20 

[CofNHI)^OH,)],(PqjBp,+4H10.  Very 
si.  sol.  in  cold  H20;  easily  in  H20  containing 
HCL  (Jdrgensen,) 


Insol.  in  H2O.    (JSrgensen.) 

Co(NHg)5(OE2XP207lNa)  +12H20.  Nearly 
insol.  in  cold,  easily  sol.  in  hot  H20  containing 
NF4OH.  (J6rgensen,  J.  pr.  (2)  23.  252.) 

sulphate,  [Co(NH8)6(OH2)]2(S04)3+ 

3H20. 

Three  modifications: 

a.  SI.  sol.  in  cold  H20.  Sol.  in  58  pts.  at 
27°  (Gibbs);  83.5  pts.  at  20.2°,  and  94.6  pts 
at  17.2°  f Jorgensen);  more  easily  sol.  in  hot 
F20,  and  still  more  easily  in  NH4OH+Aq. 

/?.  Sol.  in  1-2  pts.  H20.    (Gibbs.) 

7.  Less  sol.  than  luteosulphate.  (JSrgen- 
sen.) 

-|-2H20.   Easily  sol.  in  H20.    (Vortmann.) 


Roseocobaltic  sulphate,  acid, 

[Co(NH3)5]2(SO4)c,    2H2SO4+3H2O 
(Fremy),  or  4[CofNH,)J,fS04)8,  9H2S04 
+11H2O  (J6rgensen). 

More  easily  sol.  in  H2O  than  neutral  sul- 
phate, into  which  it  is  converted  by  recrystal- 
lization.  Sol.  in  about  13  pts  H20.  (J6rgen- 
sen.) 


cerium  sulphate, 

[Co(NH3)6(OH2)]2(S04)8,   Ce2(S04)8+ 


SI.  sol.  in  cold,  practically  insol.  in  boiling 
H20.  Sol.  in  acids.  (Gibbs,  Am.  Ch.  J.  15. 
560.) 

[CorNH8)5rOH2)]2(S04)8,  Ce(S04)2+ 
2)^H20.    As  above.    (Gibbs ) 

sulphate  chlorauiate. 

Three  modifications: 

a.  Co(NH8)fifOH2)(SO4)Cl,  AuCl8.  Ppt. 
( Jorgensen ) 

/5.  CofNIWSOi),  AuCl3+2H20.  SI.  sol. 
in  cold  H2O.  (Gibbs.) 

7.  As  above.  Can  be  recrystallized  from 
hot  H2O. 


•  sulphate  chloioplatinale. 


2Co(NH3)fi(OH2)(S04)Cl2,  PtCl4. 
Three  modifications,  all  difficultly  sol.  in  hot 
or  cold  H2O.    f  JSrgensen.) 

sulphite,  [CorNHs)6(OH2)J2rS08)8+H2O. 

SI.  sol.  in  cold,   decomp    by  hot  H2O. 
(Gibbs.) 


•  cobaltic  sulphite, 


[Co(NH3)5]2(S03)8,  Co2(S08)8+9H20. 
Insol.  in  cold,  decomp.  by  hot  H2O.   CKtin- 
zel.) 

Roseocobaltic  octamine  compounds. 
See  Roseotetramine  cobaltic  compounds. 

Roseoiriditun  compounds. 

See  Iridoaquopentamine  compounds. 

Roseorhodium  bromide, 

Rh(NH8)8(OH2)Br3. 

Sol.  in  cold  H20.    (J6rgensen,  J.  pr.  (2)  34. 
394.) 

Roseorhodium  cobslticyanide, 
Rh(NH8)6(OH2)Co(CN)6. 
Scarcely  sol.  in  H20. 

—  iodosulphate,  Rh(NH8)6(OH2)I(S04). 
Very  si.  sol.  in  H2O;  easily  sol.  in  NH4OH-f 
Aq.    (JSrgensen.) 


—  nitrate,  Rh(NH8)fi(OH2)(N04)8. 
Moderately  sol.  in  cold  H20.    (JSrgensen.) 
Rh(NH8)5(OH2)(N03)8,  HN03.    Decomp. 
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by  H20  or  alcohol     (Jbrgensen,  J.  pr  (2)  44. 
63.) 

Roseorhodium  nitrate  chloroplatinate, 

[WNH,)5(OHa)(NO,)]^Cl«+2HaO. 

Ppt     (Jorgensen ) 

ort/bphosphate, 

[Rh(NH3)fi(OH2)]2(HP04)3+4H20. 
Very  si  sol  in  H20 


sodium  p2/rophosphate, 

[Rh(NH3)fi(OH2)]2NaP207+23H20. 
Ppt.    Very  si  sol  in  cold  H2O.    Easily  sol. 
in  very  dil.  acids 

sulphate, 

lRh(NH3)5(OH2)2]  (S04)S+3H20. 
Very  si  sol  in  cold,  much  more  in  hot  H2O. 


sulphate  chloroplatinate, 

Rh(NH8)5(OH,)(S04)Pt6le. 
Ppt.    Nearly  insol.  m  H20  or  alcohol. 

Roseotetramine  cobaltic  bromide, 

Co(NH3)4(OH2)2Br3 

Sol  m  H20,  insol.  in  HBr+Aq     Nearly  in- 
sol. in  alcohol.    (Jorgensen,  Z  anorg.  2.  295.) 


chloride,  Co(NHs)4(OH2)2Cl3. 


Easily  sol  in  H2O-  msof  m  cone.  HCl+Aq; 
sol.  in  sat.  HgCl2H-Aq     (Jorgensen  ) 


cobalticyanide, 

Co(NH3)4rOH2)2Co(CN)6. 
(Jo'rgensen.) 

oxalate  sulphate, 

[CofNH3)4(OF2)2]2(S04 
Ppt.    (Jo'rgensen.) 


P2/n>phosphate, 

[CJo(NH8)4(OH2)2]4(P207)3+6H20. 
Nearly  insol.  in  H20,  but  easily  sol.  in  very 
dil.  acids -f~Aq    (Jorgensen.) 

sulphate, 

[Co(NH3MOH2)2]2(S04)3+3E20. 
Sol.  in  about  35  pts.  H2(X  and  more  easily 
by  addition  of  dil.  HC1  or  H2S04+Aq.    (Jbr- 
gensen.) 

sulphate  bromaurate, 

[Co(3SrHj4(OH2)2]2(S04)2AuBr4. 
SI.  sol.  in  cold  H20;  insol.  in  alcohol. 
(Jo'rgensen.) 

sulphate  chloroplatinate, 

[CodSIH^.fOH^J^SO^^tCla. 
As  the  bromaurate.    (JSrgensen.) 


Rubidium,  Rb2. 

Decomp.  F20  with  violence.  Insol.  in 
hydrocarbons  Sol.  in  liquid  NH3  (Seely, 
C  N  23.  169);  (Franklin,  Am.  Ch.  J.  1898, 
20.  829). 

Rubidium  acetylide  acetylene  RbCs,  C2H2. 

Very  hygroscopic. 

Insol.  m  CC14  and  in  ether.  (Moissan,  C. 
R.  1903,  136.  1220.) 

Rubidium  amalgam,  RbHgi2. 

Stable   in    contact    with    Hg   below    0°. 

Above  0°  the  composition  of  the  amalgam 
varies.  Can  be  cryst.  from  Hg  without  de- 
comp.  below  0°  (Kerp,  Z.  anorg.  1900,  25. 
68.) 

Rubidium  amide,  RbNH2. 

Very  deliquescent.  Violently  decomp.  by 
H20;  less  violently  acted  on  by  alcohol. 
(Titherley,  Chem.  Soc.  1897,  71.  470.) 

Rubidium  ammonia,  RbNH3. 

Decomp.  by  H20 

Very  sol.  in  liquid  NH3.  (Moissan,  C  R. 
1903,  136.  1178 ) 

Rubidium   azoimide,   RbN3 

SI    hydroscopic. 
.    Stable  m.  aq.  solution. 
107  1  pts  are  sol  in  100  pts.  H20  at  16°. 
114  1     «     "    "    "  100    "   H20  "  17°. 
0  182     "     "    "    "  100    "    abs.  alcohol  at 
16°. 

Insol.  in  pure  ether. 

(Curtius,  J.  pr,  1898,  (2)  58. 281.) 

Rubidium  bromide,  RbBr. 

100  pts.  H20  dissolve  98  pts.  at  5°;  104.S 
pts  at  16°.  (Reissig,  A.  127.  33  ) 

Solubility  in  H20. 

100  pts  of  the  solution  contain  at: 
0.5°  5.0°  16  0° 

47  26         49  50  51  17  pts.  RbBr, 

39.7°          57  5°          313  5° - 
56  87          60  39  67  24  pts.  RbBr. 

(Rimbach,  B.  1905,  38. 1557.) 

Sp.  gr.  of  RbBr  containing  g.  equiv.  RbBr 
perl. 


G  eqiuv 
RbBr 

Sp  gr 
6°/6° 

Sp.  gr. 
18<V18° 

Sp  gr. 
30°/30° 

0.508 
1.020 
2.031 
4.072 

1.06448 
1.12931 
1.25622 
1.50574 

1.06389 
1.12799 
1.25366 
1.50107 

1.06326 
1.12626 
1  25187 
1  49870 

(Clausen,  W.  Ann.  1914,  (4)  44.  1070.) 
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RbBr-f-Aq.   containing  6.60%  RbBr  has 
sp.gr.  20720°  =  10525. 

Solubility  in  H20  at  t°. 
1  00  pts   of  the  solution  contain  pts.  RbCl. 

RbBr+Aq.  containing    14  36%  RbBr  has 

Pts   RbCl 

sp   gr  20720°  =11226 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch  1896, 

0  4 

43.61 

19.  279  ) 

IKK 

Sol    in  acetone.     (Eidmann,  C.  C.  1899, 

lo  o 
57  3 

53  71 

II.  1014.) 

mQ 

59  48 

Difficultly  sol.   in   acetone      (Naumann, 

B.  1904,  37.  4328  ) 
Insol   in  methyl  acetate      (Naumann,  B 
1909,  42.  3790  ) 

(Rimbach,  B.  1902,  35.  1304.) 
Solubility  of  RbCl  in  H20  at  t°. 

G   RbCl  per  100  g 

to 

G  RbCl  per  100  g 

Rubidium  ^bromide,  RbBr3. 
Very   sol     in    UaO*    de^Qmp     by    alcohol 

t° 

H20 

Solution 

HaO 

Solution 

and  ether    *  (Wells  and  Wheeler,  Sill  Am.  J. 

0 

77.0 

43  5 

60 

115.5 

53.6 

143.  475.) 

10 

84.4 

45.8 

70 

121.4 

54.8 

91.1 

47.7 

80 

127  2 

56.0 

Rubidium  ruthenium  bromide. 
See  Bromoruthenate  and  bromoruthenite, 
rubidium. 

30 
40 
50 

97.6 
103.5 
109.3 

49.4 
50.9 
52.2 

90 
100 
112.9 

133.1 
138.9 
146.6 

57.1 
58.9 
59.5 

Rubidium  selenium  bromide. 
See  Bromoselenate,  rubidium. 

Rubidium  tellurium  bromide. 
See  Biomotellurate,  rubidium. 

Rubidium  thallic  bromide,  RbBr,  TlBrs-f  H20 
Recryst.  from  H2O  unchanged.     (Pratt, 

Am.  J.  Sci.  1895,  (3)  49.  403  ) 
3RbBr,  TIBra+HaO.    Very  sol.  in  H20. 

(Pratt.) 

Rubidium  stannic  bromide. 
See  Bromostannate,  rubidium. 

Rubidium  bromochloiide,  RbBr2Cl. 

Easily  decomp,,  even  by  H2O.  (Wells  and 
Wheeler.) 

RbBrCl2.  Sol  in  H20;  decomp.  by  alcohol 
and  ether.  (Wells  and  Wheeler.) 

Rubidium  bromochloroiodide,  RbBrClI. 

Sol.  in  H20  and  alcohol.  Decomp.  by  ether. 
(Wells  and  Wheeler.) 

Rubidium  bromoiodide,  RbBr2I. 

Very  sol.  in  HS0.  Sat.  solution  contains 
about  44%  RbBr2I,  and  sp.  gr.  =3.84.  (Wells 
and  Wheeler.) 

Rubidium  carbide,  Rb2C2. 

Decomp.  violently  by  H2O.  (Moissan, 
C.R.  3903,136. 1221.) 

Rubidium  chloride,  RbCl. 

100  pts.  H20  dissolve  76.38  pts.  at  1°,  82.89 
pts.  at  7°.  (Bunsen.) 


A.  189.) 

Sat.  RbCl+Aq  at  25°  contains  48.57% 
RbCl.  (Foofce,  Am.  Ch.  J.  1906,  35.  242.) 

Sp  gr.  of  RbCl+Aq  containing;  in  100  pts. 
H20: 

13  14        25  88      33  13  pts.  RbCl. 
1  1066      1  2156      1  2675  sp.  gr. 
(Tammann,  W.  Ann.  24.  1885.) 

A  normal  solution  of  RbCl  has  sp.  gr.  at 
25°  =  1.0610.  (Wagner,  Z.  phys.  Ch.  1890, 
5.  39.) 

RbCl+Aq  containing  6.64%  RbCl  has 
sp,  gr  20°/2C°  =  1,0502 

RbCl-hAq  containing  10.59%  RbCl  has 
sp.  er.  20720°=  1 0815.  (Le  Blanc  and  Roh- 
land, Z  phys  Ch.  1896,  19.278) 

Sp.  gr.  20740  of  a  normal  solution  of  RbCl 
=  1.085405.  (Haigh,  J.  Am.  Chem.  Soc. 
1912,  34.  1151.) 

Sp.  gr.  of  RbCl+Aq  sat,  at  t°. 


t° 

Sp.  gr. 

t° 

Sp  gr. 

0.55 
18  7 
31.5 
44.7 

1.4409 
1.4865 
1.5118 
1.5348 

60.25 
75.15 
89.35 
114* 

1.5558 
1.5746 
1.5905 
1.6148 

>  Boiling  point. 

(Berkeley.) 

Sp.  gr.  of  RbCl  containing  g.  equiv.  RbCl 
perl. 


G  equiv 
RbCl 

Sp  gr. 
6°/6° 

"Sp  gr. 
'  IS9/  18° 

Sp   gr 
30°/30° 

0.5123 
1.001 
2.073 
3.984 

1.06410 
1.08916 
1.18200  , 
1.34334 

1.04538 
1.08810 
1,17959 
1.33967 

1.04503 
1.08749 
1.17828 
1.33757 

(Clausen,  W.  Ann.  1914,  (4)  44.  1069.) 
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Very  si  sol  in  liquid  NH3     (Franklin,  Am 
Ch   J.  1898,  20.  829.) 
Solubility  in  alcohols  at  25°. 
100  g.  methyl  alcohol  dissolve  1.41  g\ 
100  g.  ethyl  alcohol  dissolve  0.078  g. 
100  g.  propyl  alcohol  dissolve  0  015  g 
100  g.  isoamyl  alcohol  dissolve  0.0025  g. 
(Turner  and  Bissett,  Chem.  Soc.  1913,  103. 
1909.) 

Insol.  in  anhydrous  pyridine  and  in  97% 
pyndme+Aq.  Very  si.  sol.  in  95%  pyridine 
+Aq;  si  sol.  in  93%  pvndine+Aq  (Kah- 
lenberg,  J.  Am.  Chem.  Soc.  1908,  30.  1107.) 
Insol  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);acetone:  (Naumann,  B.  1904, 
37.  4329);  (Eidmann,  C  C  1899,  II.  1014) 

Rubidium  ruthenium   Znchloride. 
See  Chlororuthenite,  rubidium. 

Rubidium  ruthenium  teirachloride. 
See  Chlororuthenate,  rubidium. 

Rubidium  oxyruthenium  chloiide, 

Rb2Ru02Cl4. 

Ppt.;  decomp.  by  H2O;  sol  in  cold  HC1. 
(Howe,  J.  Am  Chem  Soc.  1901,  23.  779  ) 

Rubidium  tellurium  chloride. 
See  Chlorotellurate,  rubidium. 

Rubidium  thafflc  chloride,  2RbCl,  T1C13+ 
H20. 

Can  be  rearyst.  from  H20  without  change. 
(Pratt,  Am  J.  Sci  1895,  f3)  49.  399  ) 

SRbCL  TlCls.  Crystallizes  from  HC1  solu- 
tion. (Neumann,  A.  244.  348.) 

+H2O.  Very  sol.  in  cold  H20.  (Pratt, 
Am.  J.  Sci.  1895,  (3)  49.  398.) 

+2H20.  Efflorescent  in  dry  air.  Sol.  in 
75  pts.  H2O  at  18°,  and  1.6  pts  at  100°. 
(Godefftoy,  Zeitschr.  d.  allgem  6'sterr 
Apothekerv  1880.  No.  9  ) 

Rubidium  stannic  chloride. 
See  Chlarostann&te,  rubidium. 

Rubidium  titanium  chloride,  2RbCl,  TiCl3 

+H20. 
Sol.  in  H20.    (Stabler,  B.  1904,  37.  4408,) 


Rubidium  tungsten  chloride,  R 
SI.  sol.  in  cold,  more  sol.  in  hot  H20. 
Sol.  in  very  dil.  NaOH-j-Aq. 
Nearly  insol.  in  most  organic  solvents. 

(Olsson,  B.  1913,  46.  574.) 

Rubidium  urauous  chloride,  Rb2UCl6. 

As  K  salt.    (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264.) 


Rubidium  uranyl  chloride,  2RbCl,  (U02)C12 

-f2H20. 

Solubihty  in  H20. 
100  pts.  of  the  solution  contain  af 
24  8°        80.3° 

57  8         65  73  pts.  U02012,  2RbCl. 
(Rimbach,  B  3904,  37.  467.) 

Rubidium  vanadium  chloride,  Rb2VCl6 
4-H20. 

SI.  sol  in  H2O  and  alcohol. 

Decomp.  by  H20  on  standing  so  that  it 
dissolves.  (Stabler,  B.  1904,  37.  4411.) 

Rubidium  zinc  chloride,  2RbCl,  ZnCl2. 

Fasily  sol.  in  H20  and  HCl+Aq.  (Godef- 
froy,  B  8.  9  ) 

Rubidium  chloiide  selenium  dioxide,  RbCl, 

2Se02+2H20. 

Sol.  in  H20.  (Muthmann,  B  1893,  26. 
1013.) 

Rubidium  chloroiodide,  RbCl2I. 

Properties  are  similar  to  those  of  RbBrClI. 
(Wells.) 

RbCU  Sol.  in  alcohol,  not  attacked  by 
ether.  (Wells  and  Wheelei,  Sill  Am.  J.  144. 
42.) 

Sol.  in  POC13  (Walden,  Z.  anorgi  1900, 
26.  212.) 

Nearlv  insol.  m  AsBr3-  (Walden,  Z.  anorg. 
1902,  29.  374 ) 

Very  stable,  si.  sol  m  H20  at  0°:  only  very 
si  sol.  in  BC1.  (Erdmann,  Arch.  Pharm. 
1894,  232.  32.)  (C.  C.  1894,  I.  670.) 

Rubidium  fluoride,  RbF. 

Very  sol  in  H2(X  (Eggeling,  Z.  anorg. 
1905,  46.  174.) 

100  g.  H80  dissolve  130.6  g.  RbF  at  18°. 
(de  Forcrand.  C.  R.  1911,  162.  1210.) 

Sol  in  dil.  HF.  (Penmngton,  J.  Am.  Chem. 
Soc.  1896,  18,  57.) 

Insol.  in  liquid  NH3.  (Core,  Am.  Ch.  J. 
1898,  20.  829 ) 

Rubidium  hydrogen  fluoride,  RbF,  HF. 

Very  deliquescent. 

Insol.  in  alcohol  and  ether.     (Chabrie*, 
C.  R.  1905,  140.  91.) 

Very  hygroscopic.  Sol  inH20.  (Eggehng, 
Z.  anorg  1905,  46.  175  ) 

RbF,  2HF.  Very  si.  sol.  in  H20.  (Egge- 
ling, Z.  anorg  1905,  46. 176.) 

Rubidium  silicon  fluoride. 
See  Fluosilicate,  rubidium. 

Rubidium  tantalum  fluoride. 
See  Fluotantalate,  rubidium. 

Rubidium  uranyl  fluoride,  4RbF,  U02F2+ 

6H20. 
(Ditte,  C.  R.  91. 115.) 
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Rubidium  hydride,  RbH 

Decomp.  by  H2O  with  evolution  of  Ha. 
(Moissan,  C  R  1903,  136.  589 ) 

Rubidium  hydroxide,  RbOH. 

Deliquescent,  and  very  sol.  in  H2O  Sol 
in  alcohol,  (Bunsen ) 

Sat.  RbOH+Aq  contains  64.17%  RbOH  at 
15°.  fde  Forcrand,  C.  R.  1909,  149.  1344  ) 

Rubidium  iodide,  Rbl. 

100  pts  H20  dissolve  137  5  pts  at  6  9°; 
152  pts.  at  17.4.°  (Reissig,  A.  127.  33  ) 

Sat.  Rbl+Aq.  at  25°  contains  61.93%  Rbl. 
(Foote  and  Chalker,  Am.  Ch.  J.  1908,  39. 
567.) 

Sp.  gr.  of  Rbl+Aa  containing* 

5%  10%          cold  hot 

sat.  sat. 

Sp.  gr.  1  0353       1  0755       1  726       1  9629. 

(Erdmann,  Arch.  Pharm.  1894,  232.  25.) 

Sp.  gr.  of  RbI4*Aq  containing  g.  equiv. 
Rbl  perl, 


G.  equiv 
Rbl 

Sp  gr 
6°/6° 

Sp.  gr 
18°/18° 

Sp  gr 
30°/30° 

0.510 
1.025 
2.025 
4.015 

1.08347 
1.16751 
1.33012 
1.64781 

1.08268 
1.16569 
1.32637 
1.64144 

1  08226 
1  16433 
1.32531 
1.63780 

(Clausen,  W.  Ann.  1914,  (4)  44.  1070.) 

Nearly  insol.  in  AsBr3.  (Walden,  Z.  anorg 
1902,  29.  374.) 

Sol.  in  AsCl3.  (Walden,  Z.  anorg.  1900, 
25.  214);  liquid  S02.  (Walden,  Z.  anorg 
1902,  30.  161);  S2C12.  (Walden,  Z.  anorg. 
1900,  25.  217);  S02C12  (Walden);  POC13 
(Walden ) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789 ) 

Solubility  in  organic  solvents  at  t° 
C  =  pts.  by  wt.of  Ebl  in  100  com.  of  the  sat. 

solution. 
L  =  no.  of  litres  which  at  the  saturation 

temp,  hold  in  solution  1  mol.  Rbl. 


Solvent 

t° 

C 

L 

Furfurol 

25° 

4  93 

4.31 

Acetomtrile 

25° 

1  350 

15.73 

ci 

0° 

1  478 

14  36 

Propionitrile 

25° 

0  305 

69  61 

it 

0° 

0  274 

77.48 

Nitrome  thane 

25° 

0.518 

41.00 

it 

0° 

0  567 

37  44 

Acetone 

25° 

0.674 

31.5 

a 

0° 

0  960 

22.1 

(Walden,  Z.  phys.  Ch.  1906,  56.  718.) 


Rubidium  Miodide,  Rbls 

Very  sol.  in  H2O.  Sol.  in  about  l/s  pt.  H20 
at  20°;  sol.  in  alcohol  Decomp.  by  ether. 
(Wells  and  Wheller,  Sill.  Am.  J.  143.  475.) 

Solubility  determinations  show  that  Rbls 
is  the  only  polyiodide  of  rubidium  formed  at 
25°.  RbI7  and  RbI9,  mentioned  by  Abegg 
and  Hamburger,  (Z.  anorg.  50,  403)  could  not 
be  obtained.  (Foote  and  Chalker,  Am.  Ch. 
J.  1908,  39.  567.) 

Rubidium  silver  iodide,  2RbI,  Agl. 

Easily  decomp  by  H20.  (Wells  and 
Wheeler,  Sill.  Am.  J  144.  155.) 

Rbl,  Agl+VaHtO.  (Marsh,  Chem.  Soc. 
1913,  103.  783.) 

Rbl,  2AgI.    Not  deliquescent. 

Very  sol.  in  acetone  (Marsh,  Chem.  Soc. 
1913,  103.  783.) 

Rubidium  tellurium  iodide. 
See  lodotellurate,  rubidium. 

Rubidium  thallic  iodide,  Rbl,  TH8+2H20. 

Decomp  by  H20.  (Pratt,  Am.  J.  Sci. 
1895,  (3)  49.  403.) 

Rubidium  nitride, 

Decomp.  by  heat.  (Franz  Fischer,  B.  1910, 
43.  1468  ) 

See  also  Rubidium  azoimide. 

Rubidium  efooxide,  Rb02. 

Decomp  by  H20.  (Erdmann,  A.  1897, 
294.  68.) 

Rubidium  sulphide,  Rb2S-h4H2O. 

Deliquescent;  very  sol.  in  H20.  (Biltz, 
Z.  anorg.  1906,  48.  299.) 

Rubidium  cfosulphide,  Rb2S2. 

Anhydrous. 

Sol  inH2O. 

Very  hydroscopic.  (Biltz,  Z.  anorg.  1906, 
50.  72.) 

+H20.    From  Rb2S2+Aq. 

Hydroscopic.     (Biltz.) 

Rubidium  ^nsulpiide,  Rb2S3 

Anhydrous. 

Sol.  in  H20. 

Hydroscopic.  (Biltz,  Z.  anorg.  1906,  60. 
75.) 

+H20.    From  Rb2S8-f  Aq.    (Biltz.) 


Rubidium    fctfrasulphide 

Sol.  in  H20.     (Biltz,  Z.  anorg.  1906,  48. 

Rubidium  perctasulphide,  Rb2S5. 

Deliquescent.    Decomp.  by  H20. 

Very  easily  sol.  in  70%  alcohol. 

Insol.  in  ether,  ethyl  sulphide  or  CHC18. 
(Biltz,  B.  1905,  38.  127.) 


RUTHENIUM  NITROSOOXIDE 


781 


Rubidium  hydrogen  sulphide,  RbHS. 

Deliquescent,  very  sol  in  H2O.  (Blitz, 
Z.  anorg.  1906,  48.  300  ) 

Rubidium  copper  fefrasulphide,  RbCuS4. 

Decomp,  very  slowly  in  the  air. 

SI.  sol.  in  H20 

Very  slowly  decomp  by  cold  cone,,  more 
rapidly  by  hot  cone.,  and  still  more  rapidly 
by  dil.  HC1,  H2S04  and  HN03  SI.  sol  in 
alcohol  (Biltz,  B.  1907,  40.  978.) 

Ruthenic  acid. 

Barium  ruthenate,  BaRuO4+H2O 
Ppt.    (Debray  and  Joly,  C.  R.  106.  1494.) 

Calcium  ruthenate,  CaRu04. 
Ppt. 

Magnesium  ruthenate,  MgRuO4. 
Ppt. 

Potassium  ruthenate,  K2RuO4+HaO. 
Very  sol  in  H20. 

Perruthenic  acid. 

Potassium  perruthenate,  KRuO*. 

SI  sol.  in  H2O  (Debray  and  Joly,  C.  R 
106.  1494.) 


Sodium  perruthenate, 
SI  sol.  in  H2O. 


Ruthenium,  Ru. 

Not  attacked  by  acids,  except  aqua  regia, 
which  dissolves  it  only  very  slightly.  (Glaus, 
Pogg.  65.  218  ) 


Ruthenium  flTnTr>fM^jnTn  comps. 
See  Rutheno&amine  comps,  etc. 

Ruthenium  ^bromide,  RuBrs. 

Sol.  in  B^O.  Solution  decomposes  slowly 
on  standing,  but  rapidly  on  heating.  (Gut- 
bier,  Z.  anorg.  1905,  46.  178.) 

Ruthenium  Inbromide,  ammonia, 

2RuBrs,  7NH8. 
Sol.  in  H20  and  ammonia  with  slight  warm- 


>1.   in   alcohol.     (Gutbier,   Z.   anorg. 
1905,  46.  182 ) 

Ruthenium  ^chloride,  RuCl2. 

Insol.  in  acids,  even  in  aqua  regia.  SI. 
attacked  by  acids.  Traces  are  dissolved  by 
boiling  with  cone.  KOH+Aq. 

4-a?H20.  Known  only  in  aqueous  solution. 
(Claus,  A.  69.  238.) 


Ruthenium  Znchloride,  RuCl?. 

Deliquescent.  Sol.  in  H2O  and  alcohol,  but 
solution  is  decomp.  by  heating  into  Ru20s  and 
HCL  (Claus) 

Pure  RuCl8  is  msol.  in  cold  H20,  mineral, 
or  organic  acids.  Slowly  decomp.  by  boilin 
H2O  Insol  in  CC14,  CS2,  CHCls,  PC13,  or 
ether.  Slowly  sol  in  hot  absolute  alcohol, 
but  decomp.  into  Ru(OH)Cl2  by  95%  alco- 
hol. (Joly,  C.  R.  114.  292 ) 

Hydroscopic. 

Sol  in  H20;  decomp  at  50°. 

Sol.  in  alcohol.     (Gi 
45. 174 ) 


Sol.  in  alcohol.     (Gutbier,  Z.  anorg.  1905, 
See  also  Ruthenium  nitrosochloride. 


Ruthenium  tefrachloride,  RuCl4. 
Sol  in  H20  and  alcohol.    (Claus.) 

Ruthenium  trichloride  with  MCI. 
See  Chlororuthenite,  M. 

Ruthenium  tetracbloride  with  MCI. 
See  Chlororuthenate,  M. 

Ruthenium    sesjwzhydrozide,    Ru206H<}. 

Sol.  in  acids,  insol  in  alkalies  Less  sol. 
in  NH4OH+Aq  than  any  other  oxide  of  the 
Pt  metals.  (Claus) 

Ruthenium  dihydroxide,  Ru04H4-f3H20. 

Sol,  in  acids  and  alkalies.  (Claus.  A  69. 
237.) 

Contains  NO.    Joly,  C.  R  107.  994.) 

Ruthenium  Znodide,  RuI8 

Ppt.    (Claus.) 

Insol.  in  H20.  KI-fAq.  and  alcohol. 
(Gutbier,  Z.  anorg,  1905,  46.  181.) 

Ruthenium  Iniodide  ammonia. 

2RuIs,  7NH8. 
Sol.  in  H20  and  ammonia  with  slight  warm- 


in   alcohol.     (Gutbier,    Z.   anoig. 
1905, 46. 182.) 

Ruthenium    nitrosochloride,     RuCl3(NO)-f 

H20,  and  5H20. 

Slowly  sol.  in  cold,  easily  in  hot  H20. 
(Joly,  C.  R.  108.  855) 

Ruthenium  dihydronitrosochloride. 

NO  RuaHaCl*,  2HC1. 

Sol.  in  H20.     (Brizard,  A.  ch.  1900,  (7) 
PI.  353.) 

Ruthenium  silver  mtrosochloride. 
NO  Ru2H2Cl3,  2HC1,  3AgCl. 
Ppt.     (Brizard,  A.  ch.  1900,  (7)  21,  357.) 

Ruthenium   nitrososeagwtoxidc,  Ru2Os(NO)2 

+2H20. 
Ppt.    (Joly,  C.  R.  108.  854.) 
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Ruthenium  e&hydro-nitro  sohydi  oxide, 

NO.Ru2H2(OH)3-f2H2O 
SI  sol  in  cold  H20  with  decomp     (Bnz- 
ard,  A.  ch  1900,  (7)  21.  349  ) 

Ruthenium  cfthydromtrosooxy  chloride, 

NO.Ru2H2Cl3OH+2H2O. 
Ppt     (Hazard,  A.  ch.  1900,  (7)  21.  3490 


Ruthenium  fnorcoxide,  RuO. 

Insol  in  acids.     (Clans,  A.  59.  236.) 


Ruthenium  sesgmoxide, 

Insol.  in  acids.    Mixture  of  Ru  and  RuO2. 
(Debray  and  Joly,  C.  R  106.  1494.) 

See  Ruthenium,  nitrososesg-moxide. 

Ruthenium  cfoosdde,  RuOs. 

Insol.  in  acids.    (Debray  and  Joly.) 


Ruthenium  £noxide, 

"Ruthenic  acid."    Known  only  in  its  salts. 

Ruthenium  tefroxide,  Ru04. 

Rather  difficultly  and  slowly  sol.  in  H20 
(Glaus.) 

Decomp.  m  aqueous  solution  into  RuaOs-h 
2H20.  (Debray  and  Joly  ) 

Ruthenium  peroxide,  Ru20e. 

tt>ebray  and  Joly,  C.  R.  106.  1494.) 
+2H20.   Ppt.    (Debray  and  Joly.) 

Ruthenium  Aeptoxide,  Ru207. 

"Pemzthenic  acid."  Known  only  in  its 
salts. 

Ruthenium  oxide,  Ru40c. 
(Debray  and  Joly.) 

Ruthenium  oxychloride,  Ru(OH)Cl2. 

Very  sol.  in  H20,  but  decomp.  by  an  excess. 
(Joly,  C.  R.  114.  293.) 

Ruthenium  suicide,  RuSi. 

Insol.  in  boiling  acids;  slowly  attacked  by 
a  mixture  of  fused  KHS04  and  KN08. 
(Moissan,  C.  R.  1903,  1ST.  231.) 

Ruthenium  insulphide,  RuSs. 
Ppt.    (Antony,  Gazz.  ch.  it.  1900,  30.  539.) 

Ruthenomonamiae  hydroxide, 

Ru(OH)2(NHs)2-f-4H20. 
See  Ruthenosamine  hydroxide. 

Ruthenodiamine  carbonate, 

Ru(N2H6)aCOs+5HaO. 
Easily  sol.    in  H20.     Insol.  in  alcohol. 
(Glaus.) 


Ruthenosamine  chloride, 
Ru(N2HeCl)2-h3H20 

Not  very  sol.  in  cold,  easily  sol  in  hot  H20. 
Insol  in  alcohol 

See  Ruthenonitroso^amine   comps. 

-  mercuric  chloride,  Ru(N2H6Cl)2,  HgCl2. 
Nearly  msol    ni   cold,   sol.   m  hot   H20. 

(Gibbs,  Sill  Am  J.  (2)  34,  350  ) 

-  chloroplatinate,  Ru(N2H6Cl)2,  PtCl4. 
SI.  sol  m  H20.    (Claus  ) 

--  hydroxide,  Ru(N2HaOH)2. 
Known  only  in  aqueous  solution. 

-  nitrate,  Ru(N2F6NOs)2-h  2H2O 
Somewhat  difficultly  sol.  in  cold,  easily  in 

hot  HaO.    Insol.  in  alcohol. 


-  sulphate,  Ru(N2Ha)2S04+4H20. 
Moderately  sol.  m  H20.    Insol.  in  alcohol. 

(Claus.) 

Ruthenocyanhydric  acid,  H4Ru(CN)6. 

Easily  sol.  in  H2O  and  alcohol.    Less  sol. 
in  ether.    (Claus,  J  B.  1855.  444.) 

Potassium    ruthenocyanide,    K4Ru(CN)6  + 

3H20. 

SI  efflorescent.    Very  sol.  m  H20;  si.  sol. 
in  dil.  alcohol.    (Claus.) 

Ruthenonitroso^mmine  bromide, 

Ru(NO)(NH8)4Br3. 
SI.  sol.  in  H20.    (Joly,  C.  R.  111.  969.) 
Ru(NO)OH(NH8)4Br2.    Less  sol.  than  cor- 
responding chloride.    (Joly,  C.  R.  108.  300  ) 

-  chloride,  Ru(NO)(NH8)4Cl8. 

SI.  sol.  in  H20     (Joly,  C  R.  111.  969.) 
Ru(NO)OH(NH8)4Cl2.      Sol.    m    H2O.  . 
(Joly,  C.  R.  108.  1300.) 


Ru(NO)(OH)(NH8)4Cl*,     HCl-fH20     ( 
Very  sol.  in  H20    (  Joly,  C.  R.  111.  969.) 


-  chloroplatinate, 


Ru(NO)OH(NH3)4PtCl6. 

Scarcely  sol.  in  boiling  EfoO.  (Joly,  C.  R. 
108.  1300.) 

Ru(NO)(NH3)4Cl8,  PtOU.  Ppt.  (Joly, 
C.  R.  111.  969.) 


-  iodide,  Ru(NO)(NH8)4ls. 


SI.  sol.  in  HaO.   (Joly,  C.  R.  111.  969.) 
Ru(NO)OH(NHs)J2.    Less  sol.  than  the 

corresponding  bromide.     (Joly,  C.  R.  108. 

1300.) 

—  nitrate,  Ru(NO)(NH,)4(N08)8. 

More  soL  in  H30  than 

RufN-0)(OH)(NH,yN03)2.     (Joly,    C.    R. 
111.  969.) 
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Ru(NO)OH(NH3)4(NO3)2.  SI.  sol.  in  cold 
H20,  msol.  m  cone.  HNO3+Aq  (Joly,  C.  R, 
108.  1300  ) 

Ruthenonitroso^zainine  sulphate. 

[Ru(NO)(NH3)4]2(SO4)3+10H20. 
SI.  sol  in  H20.    (Joly,  C  R.  111.  969  ) 
[Ru(NO)(NH3)4]4(S04)6,  H2S04+H2O.  De- 

comp   by  cold  H20      (Joly  ) 
Ru(NO)(OH)4(NH3)4S044-H20.  Most  sol. 

in  H20  of  this  class  of  salts.    (Joly,  C.  R 

108.  1300  ) 

Ruthenonitrous  acid. 

Ammonium      ruthenonitrite,     RuH2(N02)4, 

3NH4NO2+2H2O 

Easily  sol.  in  H20,  practically  insol.  in 
KCl-hAq.  (Brizard,  A.  ch.  1900,  (7)  21. 
368) 

Potassium  ruthenonitrite, 

K6Ru2(N02)i2=6KN02,  Ru2(NO2)3. 

Easily  sol.  in  H20.  alcohol,  or  ether. 
(Gibbs,  Sill.  Am  J.  (2),  34.  344.) 

SI.  sol.  in  H20.  Easily  sol.  in  KN02-f  Aq. 
(Glaus  ) 

K4Ru2(NO2)io=Ru202(N2Os)3,    4KNO2. 
Very  sol.  in  H20     (Joly  and  Vezes,  C.  R.  109. 
667!) 

K8Ru2(N02)u=Ru202(N203)2,  8KN02.  SI. 
sol.  in  H20  Sol.  in  cold  dil.  acids.  (Joly 
and  V&zes.) 

Ru2H2(N02)4,  3KN02+4H2O.  Very  sol. 
in  H20.  Aqueous  solution  decomp.  si.  on 
long  boiling.  Almost  insol  in  cone.  KC1+ 
Aq.  (Brizard,  C.  R.  1899,  129.  216.) 

Silver  rutiienonitrite,  NO.Ru2H2(NO2)4, 

3AgN02+2H20. 
Ppt.    (Brizard,  A.  ch.  1900,  (7)  21.  368.) 

Sodium  ruthenonitrite,  Ru2(N02)6,  4NaN02-f- 

4H20. 

Very  sol.  in  H20  without  decomp.  (Joly, 
C.  R.  1894,  118.  469.) 

Ruthenosamine  hydroxide, 

Ru(NH8OH)2+4Et20  (?). 
Very  deliquescent,  and  sol,  in  H20.  (Glaus.) 


The  element  has  not  been  isolated. 


Samarium  bromide, 

Very/  deliquescent.    (Cleve.)  • 

i 
Samarium  carbide,  SmC2. 

Decomp.  by  water  and  acids.    (Moissan, 
C.  R.  1900,  131.  925.) 


Samarium  ^'chloride,  SmCl2. 

Decomp.  by  H20  with  liberation  of  H2  and 
formation  of  samarium  oxide  and  samarium 
oxychloride.  Insol  in  CS2,  CHCls,  benzene, 
abs.  alcohol,  pyridine  and  toluene.  (Matig- 
non,  C  R  1906,  142.  85.) 

Samarium  Znchloride,  SmCl3. 

The  anhydrous  salt  is  very  hydroscopic 
and  easily  sol.  in  H2O.  (Matignon,  C.  R' 
1902,  134,  1309.) 

Very  sol.  in  H20  Very  sol.  in  abs.  alcohol. 
6  38  g.  are  sol  in  100  grams  pyridine  at  ord. 
temp  ;  insol.  in  quinoline.  (Matignon,  A.  ch. 
1906,  (8)  8.  406.) 

+3H20.    Deliquescent. 

Samarium  chloride  ammonia,  SmCla+NHs; 
+2NH8;    +3NH3;    -f4NH3;    +5NH3; 
+8NH3;  -}-9.5NH3;  H-11.5NH3, 
(Matignon,  C.  R.  1905,  140.  143  ) 

Samarium  fluoride,  SmF3H-JiH2O. 

Precipitate  Insol.  in  H20  and  dil.  acids, 
(Cleve.) 

Samarium  iodide,  SmI3. 

(Matignon,  A.  ch.  1906,  (8)  8.  413.) 

Samarium  hydroxide,  Sm2(OH)e. 

Insol.  in  alkalies;  easily  sol.  in  acids,  and 
decomposes  ammonium  salts  (Cleve,  C.  N. 
61.  145.) 

Samarium  oxide,  Sm2O3. 
Easily  sol.  in  acids.    (Cleve,  C.  N.  61.  145.) 

Samarium  peroxide,  Sm40g. 
Precipitate.    (Cleve.) 

Samarium  oxychloride,  SmOCl. 
(Matignon,  A.  ch.  1906,  (8)  8.  412.) 

Samarium  sulphide,  Sm2S3. 

(Matignon,  A.  ch.  1906,  (8)  8.  415,) 

Scandium,  Sc. 

Element  has  not  been  isolated 

Scandium    bromide,    Sc2Br6    +3H20,    and 

+12HaO. 
(Crookes,  Roy.  Soc.  Proc.  1908, 80.  A,  518.) 

Scandium   chloride,    Sc2CU,    +3B20,    and 

+12H20. 
(Crookes,  Roy.  Soc.  Proc.  1908, 80.  A,  518.) 

'Scandium  hydroxide. 

Easily  sol.  in  coixc.  EN08  or  HGl+Aq, 
(Crookes,  Roy.  Soc.  Proc.  1908,  80.  A,  518.) 
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Scandium  oxide,  ScaOs. 

Sp.  gr.  of  H2SeG4-hAq  at  20°  compared  with 

TT  r\      j.  A  o 

Easily  sc 
HCl-fAq. 

>1  by  boiling  with  cone.  HNO3  or 

H20  at  4  . 
Wts  corrected  to  vacuum. 

Scandium  s 

sulphide,  Sc2Ss. 

Sp  gr 

% 

Sp  gr 

% 

Sp  gr. 

% 

Decomp 

by  H20  and  by  acids 

with  evolu- 

HaSoO* 

4 

* 

tion  of  H2S 

(Wirth,  Z.  anorg.  1914,  87.  5.) 

1  000 

1  295 

32  64 

1  590 

54.62 

Selenantimonic  acid. 

1.005 
1  010 

6  9 
1  56 

1.300 
1  305 

33  08 
33  50 

1.595 
1.600 

54.92 
55.28 

Sodium  selenantimonate,  NaaSbSea+OHsO. 

1.015 

2  12 

1.310 

33.92 

1.605 

55.62 

Sol  in  2 

nts  cold  H*O.    Insol. 

m  alcohol. 

1  020 

2  92 

1  315 

34.36 

1  610 

55.96 

(Hofacker,  A.  107.  60 
81.  sol.  in  H20;  unstable     (Pouget,  A.  ch. 
1899,  (7)  18.  562.) 

1  025 
1.030 
1.035 
1.040 

3.62 
4  16 
4.70 
5  32 

1.320 
1  325 
1  330 
1  335 

34.82 
35.26 
35.72 
36  10 

1  615 
1.620 
1.625 
1.630 

56.30 
56.60 
56.88 
57  20 

Selenantimonous  ac  d. 

1*.045 

6.08 

1.340 

36.43 

1  635 

57.48 

Potassium  or^feoselenantimonite,  KaSbSeg. 
Ppt.    Decomp.  by  H20.    (Pouget,  A.  ch. 

1.050 
1  055 
1.060 

6.66 
7.34 
7.92 

1.345 
1.350 
1.355 

36  88 
37.34 

37.80 

1.640 
1.645 
1.650 

57.70 
58.04 
58.47 

1899,  (7)  18.  560.) 

1.065 

8.56 

1  360 

38.24 

1.655 

58.86 

Potassium 

p&raselenantimonite,  E^SbJSeT-i- 

1  070 

9  20 

1  365 

38.66 

1  660 

59  24 

3H20. 

1  075 

9.82 

1.370 

39.10 

1.665 

59.56 

SI.  sol  in  H20:  unstable.    (Pouget,  A.  ch. 
1899,  (7)  18.  560.) 

1.080 
1  085 
1.090 

10  44 
11.02 
11  62 

1.375 
1  380 
1.385 

39  50 
39.98 
40  06 

1.670 
1.675 
1.680 

59.74 
59.94 
60.18 

Sodium     or^oselenantimonite,     NasSbSes-h 

1  095 

12  20 

1  390 

40  66 

1.685 

60.36 

9H2O. 

1.100 

12  88 

1.395 

41.10 

1.690 

60.58 

Very  sol 

in  HaO. 

Aaueous  solution  on 

1  105 

13.58 

1.400 

41  56 

1  695 

60.80 

standing  deposits  red  crystals  of  sodium  selen- 
antunonate,  Na$SbSe4-h9H20.     (Pouget,  A 

1  110 
1.115 

14  14 
14.66 

1  405 
1.410 

41.98 
42  36 

1.700 
1  705 

61.06 
61.36 

ch.  1899,  (7)  18.  562.) 

1.120 

15.20 

1.415 

42.78 

1  710 

61.64 

Sodium  yaraselenantimonite,  NajSbiSer. 
{Pouget,  A.  ch.  1899,  (7)  18.  561.) 

1  125 
1.130 
1.135 

15.74 
16.32 
16,86 

1  420 
1.425 
1.430 

43.16 
43.56 
43  94 

1  715 
1  720 
1  725 

61.90 
62  24 
62.48 

Selenic  acid,  HjjSeO*. 

1.140 

17.38 

1.435 

44.32 

1.730 

62.76 

Very  sol  in  H20  with  evolution  of  heat. 

1.145 

17  90 

1  440 

44.52 

1.735 

63.06 

If  aqueous  solution  is  evaporated  at  temp, 
of  165°,  add  has  2.524  sp    gr.;  at  temp,  of 

1  150 
1.155 

18  44 
18.92 

1  445 
1  450 

45.00 
45  32 

1.740 
1.745 

63.32 
63.60 

267°,  acid  has  2  60  sp 

ST.:  at  temp,  of  285°, 

1.160 

19.48 

1.455 

45.68 

1.750 

63.86 

acid  has  2.625  sp.  gr.    Decomp.  to  H2SeO» 
at  higher  temp.    (Mitscherlichj  Pogg.  9.  623.) 
By  evaporation  at  265°,  acid  of  2.609  sp. 
gr.  containing  95%  HoSeO^  is  obtained.    If 

1,165 
1.170 
1,175 
1  180 

20  02 
20  58 
21.08 
21  60 

1.460 
1.465 
1  470 
1.475 

46  04 
46.36 
46.70 
47,01 

1  755 
1.760 
1  765 
1.770 

64.04 
64  24 
64  42 
64  62 

brought  at  same  temp 

in  vacuo  over  HaSO^ 

1.185 

22  22 

1.480 

47  32 

1.775 

64.84 

acid  of  2.627  SP.  fir.  with  97.5%  H2Se04  is 

1  190 

22  66 

1  485 

47  66 

1,780 

65.06 

obtained. 

(Fabian,  A 

Suppl.  1.  243  ) 

1.195 

23.18 

1.490 

47  98 

1,785 

65.28 

1.200 

23.70 

1  495 

48.28 

1  790 

65.48 

Sp.  gr.  of  B 

.jSeG-^-j-Aq. 

1.205 

24.26 

1.500 

48,54 

1.795 

65.66 

%  HjSeO* 

Sp.gr. 

%  HsSeO* 

Sp.  gr. 

1.210 

24.84 

1.505 

48.92 

1.800 

65.90 

1    91  f\ 

25  30 

4.0  QO 

66  12 

99.73 

2.6083 

90  0 

2.3848 

JL..6J.O 

1.220 

25!  84 

1.515 

t&    Ov 

49.68 

i.'sio 

66^36 

99.50 

2.6051 

89  0 

2.3568 

1  225 

26.30 

1.520 

50  02 

1  815 

66.64 

99.00 

2.6975 

88.0 

2  3291 

1.230 

26.84 

1.525 

50.34 

1.820 

66.90 

98.5 

2.5863 

87,0 

2.3061 

1  235 

27.28 

1.530 

50  68 

1.825 

67.16 

98.0 

2.5767 

86.0 

2.2795 

1.240 

27  70 

1.535 

51.04 

1.830 

67.46 

97.5 

2.5695 

85.0 

2.5558 

1.245 

28  18 

1.540 

51  38 

1.835 

67.72 

97.0 

2.5601 

84.0 

2.2258 

1.250 

28.58 

1  545 

51.66 

1  840 

68.02 

96.0 

2.5388 

83.0 

2.1946 

1,255 

29.06 

1.550 

51.98 

1.845 

68.30 

95.0 

2  5163 

82.0 

2.1757 

1  260 

29.44 

1.555 

52.28 

1.850 

68.50 

94.0 

2.4925 

81.0 

2.1479 

1.265 

29.82 

1.560 

52  56 

1.855 

68.70 

93  0 

2  4596 

80.0 

2.1216 

1.270 

30.26 

1.565 

52.88 

1.860 

68.92 

92.0 

2  4322 

79.0 

2  0922 

1.275 

30.76 

1.570 

53.28 

1.865 

69.12 

91.0 

2.4081 

73.50 

1.9675 

1.280 

31,26 

Q1    7J. 

1  575 

53.56 

ffQ    C\A 

J.870 

69.34 

f>f\      (T£» 

(Cameron  and  Macallan,  Lond.  R. 
48.  13.) 

Soc.  Proc. 

l.*290 

Ol  ,  *TC 

32.18 

1.'585 

OO.sfit 

54.30 

1.880 

oy.oo 
69.72 
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Sp.  gr.  of  H2SeO4+Aq—  Concluded. 

Selenates. 
*    All  the  neutral  and  acid  salts  of  H2Se04  are 

Sp  gr 

HJ&04 

Sp    gr 

B:Jlo4 

Sp  gr 

% 
H2SeO4 

sol.  in  H20,  except  BaSe04,  SrSe04,  CaSeOj, 
and  PbSe04,  which  are  nearly  or  quite  insol. 

1.885 

69  94 

2.125 

80.25 

2.365 

89.14 

inH2O  orHNOs-f-Aq. 

1  890 
1.895 

70  14 
70.38 

2.130 
2  135 

80  42 
80.68 

2.370 
2.375 

89.30 
89  48 

Aluminum  selenate,  Al2(Se04)s. 

1.900 

70.64 

2.140 

80.74 

2  380 

89.60 

Resembles  in  every  way  aluminum  sul- 

1.905 

70.78 

2.145 

80.96 

2.385 

89  72 

phate.    (Berzelius.) 

1.910 

71.00 

2.150 

81.14 

2.390 

89.84 

1.915 

71.21 

2.155 

81.36 

2.395 

89.96 

Aluminum  ammonium  selenate, 

1.920 

71  38 

2  160 

81.60 

2.400 

90.10 

Al2(NH4)2(Se04)4+24H20. 

1.925 
1.930 
1.935 

71.68 
72.00 
72.38 

2.165 
2.170 
2.175 

81.80 
82.02 
82.22 

2  405 
2  410 
2.415 

90  20 
90.30 
90.46 

More  sol.  in  H2O  than  the  corresponding 
sulphate.    (Wohlwill,  A.  114.  191.) 

1.940 
1  945 

72  66 

72.88 

2  180 
2.185 

82.44 
82  64 

2.420 
2.425 

90.74 
91  00 

Aluminum  caesium  selenate,  AJkCsaC  SeOO*  + 

1.950 

73.12 

2.190 

82.78 

2.430 

91.24 

24H20, 

1.955 

73.34 

2.195 

82.96 

2.435 

91.46 

(Peterson,  B,  9.  1563.) 

1.960 

73.54 

2.200 

83  10 

2  440 

91.70 

Much  more  sol.  in  H2O  than  the  corre- 

1 965 

73.74 

2.205 

83.24 

2.445 

92.00 

sponding  sulphate.    (Fabre,  C.  R.  105.  114.) 

1  970 

73  98 

2.210 

83  44 

2.450 

92.28 

1.975 
1.980 

74.22 

74.44 

2.215 
2.220 

83  62 
83.78 

2  455 
2.460 

92.56 
92.85 

Aluminum  potassium  selenate,  Al2K2(SeOi)4 
+24H20. 

1  985 
1  990 
1.995 

74.66 
74.86 
75.08 

2  225 
2  230 
2  235 

83.96 
84.14 
84.30 

2.465 

2.470 
2.475 

93.02 
93.20 
93.36 

More  sol.  in  H2O  than  common  alum. 
(Weber,  Pogg.  108.  615.) 

2  000 

75.28 

2.240 

84.48 

2.480 

93.68 

2.005 

75.46 

2.245 

84.60 

2.485 

94.02 

Aluminum  rubidium  selenate,  Al2Rb2(Se04)4 

2.010 

75.66 

2.250 

84.82 

!  2.4^0 

94  32 

+24H20. 

2.015 

75.88 

2.255 

85  02 

1  2.495 

94.48 

(Peterson,  B  9.  1563.) 

2  020 

76.06 

2.260 

85.26 

2.500 

94.64 

Much  more  sol.  in  H2O  than  the  corre- 

2.025 

76.14 

2  265 

85.44 

2.505 

94.80 

sponding  sulphate.    (Fabre,  C.  R.  106.  114.) 

2.030 

76.48 

2.270 

85.60 

2.510 

94  96 

2.035 
2.040 

76.68 
76.84 

2.275 
2.280 

85.78 
85.96 

2.515 

2  520 

95.32 
95.58 

Aluminum  sodium  selenate,  Al2Na2(SeO4)4+ 
'     24H20. 

2.045 
2.050 

77.08 
77  36 

2.285 
2.290 

86.16 
86  38 

2.525 
2.530 

95.86 
96.10 

SI.  efflorescent.    Very  sol  in  H20.    (Wohl- 

2.055 

77.50 

2  295 

86.60 

2.535 

96.41 

will,  A.  114.  191.) 

2.060 

77  62 

2,300 

86.82 

2.540 

96.68 

2.065 

77.80 

2  305 

87.04 

2.545 

96.92 

Aluminum  thallium  sulphate,  Al2Tl2(Se04)4-f- 

2.070 

78  06 

2  310 

87.26 

2.550 

97.12 

24H20. 

2.075 

78.24 

2.315 

87  46 

2.555 

97.30 

Sol.  in  H20.    (Fabre,  C.  R.  105.  114.) 

2.080 

78.48 

2.320 

87.66 

2.560 

97  48 

2.085 
2.090 
2.095 
2.100 

78.68 
78  84 
79.08 
79.28 

2.325 
2.330 
2.335 
2.340 

87.84 
88.00 
88.18 
88.34 

2.565 
2.570 
2.575 
2.580 

97.68 
97.94 
98.20 
98  46 

Aluminum    selenate    potassium    sulphate, 
Al2(Se04)8,  K2S04+24H20. 
Sol.  in  H20.    (v.  Gerichten,  A.  168.  222.) 

2.105 
2.110 

79.50 
79  68 

2.345 
2.350 

88.48 
88.66 

2.585 
2.590 

98.70 
99.04 

Ammonium  selenate,  (NH4)2Se04. 

2.115 

79.90 

2.355 

88.82 

2.595 

99.36 

Easily  sol.  in  H20. 

2.120 

80.10 

2.360 

88.98 

100  g.  E20  dissolve  117  g.  (NH4)2Se(>4  at 

7°:  164  g.  at  59°:  197  g.  at  100°.    (Tutton, 

(Diemer  and  L<enher.  J.  phys.  Chem.  1909. 

10    Kf\n  \ 

Proc.  Roy.  Soc.  1907,  70,  A.  351.) 

Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 

10.  ouy.j 

J  1898,  20.  826.) 

Sol.  in  cone,  or  fuming  H2S04. 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  830.) 

Decomp.  by  alcohol. 

+H20.  (Cameron  and  Macallan,  C.  N. 
69.  232.) 

+2H20,  and  +6H20  (?).   (C.  and  M.) 

-f4HsO.  (Kremann  and  Hofmeier,  M, 
1908,  29. 1117.) 


Ammonium  hydrogen  selenate,  NH4HSeO4. 
Sol.  in  H2O.    (Topsoe.) 

Ammonium  cadmium  selenate,  (NE4)2SeO4, 

CdSe04+2H20. 

Sol.  in  H20.    (Topsoe,  W.  A.  B.  66,  2.  2.) 
+6H2O.    Efflorescent.    Very  easily  sol.  in 

H2O.    (Topsoe.) 
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Ammonium  cerous  selenate, 

(NH4)2Ce2(SeO4)4+9H20. 
Easily  sol.  in  H20.    (Jolin.) 

Ammonium  chromium  selenate. 
(NH4)2Cr2(Sea)4-f24H20. 
Sol  in  H20.    (Fabre,  C.  R.  105.  114  ) 

Ammonium  cobeltous  selenate,  (NH4)2SeO4, 

CoSe04+6H20. 
Easily  sol  in  H2O.    (TopsoS.) 

Ammonium    cupric    selenate,    (NH4)2SeO4, 

CuSe04+6H2O. 
Sol.  inH20.    (Topsoe.) 

Ammonium  didymium  selenate,  (NH4)2SeO4, 

Di2(Se04)5-f6H20. 
Easily  sol.  in  H20.    (Cleve.) 
4-10H2O.    (Cleve,  Bull.  Soc.  (2)  43.  363.) 

Ammonium    erbium   selenate,    (NH4)2SeO4, 

Er2(Se04)3-f-4H2O. 
Easily  sol.  in  H20.    (Cleve  ) 

Ammonium  ferrous  selenate,  (NH4)2Fe(Se04)2 

+6E20. 

Easily  sol.  in  H20.    (Topsoe.) 
+2BT20. 


Ammonium  lantbanum  selenate. 

La2(SeO4)8H-9H20. 
Sol.  inH20.    (Cleve.) 

Ammonium  magnesium  selenate. 

^E4)2Mg(Se04)2-j-6H20. 
Easily  sol.  in  E20.    (Topsoe.) 


Ammonium  manganous  selenate, 
MnSe04-h6H20. 

Not   deliquescent.     Easily   soL   in   H20. 
(Topsoe.) 

Ammonium    nickel    selenate,    (NH4)2SeO4) 

NiSe04-h6H20. 
Sol.  in  H20,    (Topsoe.) 

Ammonium  samarium  selenate,  (NE4)2Se04, 

Sm2(Se04)8+6H20. 
Easily  soL  in  H20.    (Cleve.) 

Ammonium  thallium  selenale,  (NH4)2Se04l 

Tl2(Se04)8+8H20. 
SoL  in  H20,    (Fortini,  C.  C.  1903,  II.  706.) 

Ammonium   uranyl    selenate,    (NH4)2Se04, 

(U02)Se04+2H20. 
Easily  sol.  in  H20.    (Sendfcner.) 

Ammonium  yttrium  selenate,   (NH4)2Se04, 

Y2(Se04),+6HO. 
Very  sol.  in  H20.    (Cleve.) 


Ammonium  zinc  selenate, 

(NH4)2SeO4,  ZnSe04+6H«O. 
Sol  in  H20.    (Topsoe ) 

Antimony  selenate.     , 

Insol.  m  H2O.  Not 'very  sol.  in  acids.  Sol. 
in  H2SeO4.  (Cameron  and  Macallan.) 

Barium  selenate,  BaSeO*. 

Somewhat  more  sol  in  H20  and  d#.  acids 
than  BaS04  '(Rose.)  •  100  ccm.  H2O  dissolve 
11  8  mg.  in  the  cold,  and  13.8  mg.  at  100°. 
(Petersson,  Z.  'anal.  ll  287.)  '  i 

N  ot  decomp.  by  H2S04.  Insol.  in  HN03+ 
Aq  (Berzelius),  but  decomp.,  by  solution  of 
alkali  'carbonates  at  ordinary  temp.  . 

Very  slowly  decomp.  by  HCl-j-Aq.    (Rose. 

Pogg.  95.  426.) 

|  i 

Bismuth  selenate. 

InsoL  in,  and  not  decomp.  by  cold  or  hot 
H20.  (Cameron  and  Macallan  ) 

Caesium  selenate,  Cs2Se04. 
SoL  in  H20.    (Petersson,  B.*  9.  1 561.) 
IOC  g.  H20  at  12°  dissolve  244.8  g.  Cs2Se04. 

(Tutton,  Chem.  Soc  1897,  71.  850.) 
Sp.  gr.  of  Cs2Se04:l-Aq  at  20°  compared 

with  H2O  at  4?,  containing: 

%Cs2Se04  45.94    '      53.43 

Sp.'gr.  1.5841        1.7432 

(Tutton.) 

Caesium  hydrogen  selenate,  CsHSe04. 

Ppt.  Very  hygroscopic.  (Norris,  Am.  Ch. 
J.  1901,  26.  322.) 

Caesium  chromic  selenate,  Cs2Cr2(Se04)4-f 

24H20. 
Sol.  in  H20.    (Fabre,  C.  R.  105.  134.) 

Caesium  cobaltous  selenate,  Cs2Co(SeO4)2+ 

6H20. 
Sol.  in  H2O.    (Topsoe.) 

Caesium    indium    selenate,    CsIn(SeO4)2-{- 
12H20. 

Efflorescent;  sol.  in  H20.  (Mathers,  J. 
Am.  Chem.  Soc.  1908,  30.  215.) 

Caesium  iron  (ferric)  selenate,  Cs2Fe2(Se04)4 

+24H2O. 

SI.  sol.  in  H20.  (Roncogliolo,  Gazz.  ch. 
it.  1905,  35.  (2)  553.) 

Caesium    magnesium     selenate,     Cs2SeO4, 
MgSe04+6H20. 
(Tutton,  Chem.  Soc.  1905,  87,  1163.) 

Caesium  zinc  selenate,  Cs2Zn(Se04)24-6H20. 
(Tutton,  Zeit.  Kryst.  1900,  33.  14.) 
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Cadmium  selenate,  CdSe04+2H20. 

Very  sol.  in  H20.    (v.  Hauer,  W.  A.  B.  39. 
299) 

Cadmium  potassium  selenate,  CdSe04,  K2SO4 

+2H20. 

Sol.  in  H20;  can  be  recrystallized  without 
decomp.    (v  Hauer,  W.  A  B.  64.  209.) 

Calcium  selenate,  CaSe04-f  2H20. 

Less  sol.  in  hot  than  in  cold  H20.     (v 
Hauer,  J.pr.  80.  214.) 

Sat.  CaSe04-|-Aq  contains  at: 
—1°       +5°       20°       37°       67° 
7.4         7.3        76       6.8       5.1%  CaSe04 
rfitard,  A.  ch.  1894,  (7)  2.  551.) 

Cerous  selenate,  Ce2(S04)3+6H20,  9H2O,  or 
12H20. 

More  sol.  in  cold  than  hot  H20     (Jolin.) 

-f4H20.    Very  easily  in  cold,  si.  sol.  in  hot 
H2O.    (Cingolani,  C.  C  1908, 1  1606.) 

Stable  above  100°. 

+5H20.   Stable  at  92-100°. 

+7E20.    Stable  at  80-92°. 

4-8H20.    Stable  at  50-78°. 

+10H20.   Stable  at  34r-40°. 

-f-llHzO.   Stable  at  12-28°. 

+12E20.  Stable  at  0-12°.   (Cingolani,  C. 
A.  1908.  2658.) 


(Cingolani,  L  c.) 
Cerous     potassium     selenate,     Ce2(Se04)8, 


More  sol.  in  H20  than  the  corresponding 
sulphate.    (John.) 

Cerous  sodium  selenate,  Ce2(Se04)«,  Na2Se04 

+5H20. 
Quite  sol.  in  H20.    (Jolin.) 

Chromic  potassium  selenate.  Cr2K2(Se04)4-f 

24H20. 
Resembles  the  sulphate  in  every  particular. 


Chromic  rubidium  selenate,  Cr2Rb2(Se04)4+ 

24H20. 
Sol.  in  H20. 

Chromic  sodium  selenate,  Cr2Na2(Se04)4+ 

24H20. 
Sol.  in  H20     (Fabre,  C  R  105.  114.) 

Chromic  thallous  selenate,  Cr2Tl2(Se04)44- 

24H20. 
Sol.  in  H20.    (Fabre,  C.  R.  105.  114.) 

Chromic  selenate  potassium  sulphate, 
Cr2(Se04)8,  Efe04-f  24H20. 

Sol.  in  H20.    (v.  Gerichten.) 

Cobaltous  selenate,  basic,  4CoO,  3Se03-f 
H20. 

Insol.  in  H2O;  sol.  in  acids.  (Bogdan,  Bull. 
Soc.  (3)  9.  586.) 

Co3(OH)2(Se04)3.  Insol.  in  H20.  Sol.  in 
acids.  (Bogdan,  C.  C.  1895.  630.) 

Cobaltous  selenate,  CoSe04+5H20 
Easily  sol.  in  H20.    (Topsoe.) 
-h6H20.    Easily  sol.  in  H20.    (Topsoe) 
-|-7H20.    Efflorescent.    Extremely  sol.  in 

H2O.    (Topsoe\) 

-h!8H20.     Very  unstable.     (Copaux,  A. 

ch.  1905,  (8)  6.  553.) 


Solubility  of  Ce2(SeO4)3  in  H20  at  t°. 
(G.  salt  calculated  as  anhydrous  Ce2(SO4)8 
dissolved  in  100  cc.  H20.) 

Cobaltous  potassium  selenate,  CoSe04, 
K2Se04+6H20. 
More  sol.  in  H2O  than  corresponding  sul- 
phate,   (v.  Hauer,  W  .  A.  B.  39.  837.) 

Cobaltous  rubidium  selenate,  CoRb2(Se04)2 
+6H20 
Sol.  inH20.    (Topsoe) 

Cobaltous  thallous  selenate,  CoTl2(Se04)2+ 
6H20.       • 
Sol.  in  H20.    (Topsoe.) 

Cupric  selenate,  basic,  3CuO,  2Se03-J-4H20. 
Insol.  in  H20;  sol.  in  acids.    (Bogdan,  Bull. 
Soc.  (3)  9.  588.) 
+5H20.    SI.  sol  in  cold  H20     (Metzner, 
fl.  R-  1898.  127.  55.) 

t° 

1 

Iff 
6 

t° 

1 

o 

0° 
11.6 
12.6 
26,6 
288 
34.2 
45.6 
45.9 

37" 
33*84 

33.*  i5 
32.16 

39  55 
36.9 
33*2 

31.89 

60° 
60.8 
78.2 
80.5 
91 
'  95.4 
98 
100 

13.68 
5*52 

2.02 
1  53 

13.  i2 
4  56 

1.785 
2  513 

Cupric  selenate,  CuSe04-f5H2O 
Solubility  in  HsO:— 
257  g.  salt  in  11.  sat  solution  at  15°. 
346  "    "    "  1  1.  "          "        "  35°. 
435  "    "    "  1  1.  "         "        "  55°. 
Aq.  solution  decomp.  at  70°.     (Metzner, 
.  R.  1898,  127.  55.) 
+H20,  and  +2H20.    (Metzner.) 

Cupric   hydrazine    selenate, 


Decomp.  in  aq.  solution.    (Rimini,  C.  C. 
1907,  L  86.) 
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Cupric  magnesium  selenate,  CuMg3(Se04)4-j- 

28H20 
SoLinHiO.    (Wohlwill.) 

Cupric  nickel  selenate,   CuSe04,   NiSeO4-h 

14H2O. 
Sol.  in  H20     (Wohlwill ) 

Cupric  potassium  selenate,  CuSeO4,  K2Se04+ 

6H20. 
SI.  sol.  in  H20.    (Topsoe.) 

Cupric  zinc  selenate,  CuZn3(Se04)4+28H20. 
SoLinHaO.    (WohlwiU) 

Cupiic  selenate  ferrous  sulphate,  2CuSe04, 

3FeS04+35H20. 
SoLinHiO.    (Wohlwill.) 

Cupiic  selenate  magnesium  sulphate,  CuSeO4, 


3MgS04+28H20. 
Sol.  in  H20,    (WohlwiU.) 

Cupric    selenate    zinc    sulphate,    CuSeO4, 

3ZnS04-f-28H20. 
SoLinHiO.    (WohlwiU) 

Didymium  selenate,  Di2(Se04)8+5H20,  and 

6H20, 

Sol.  in  H20. 

+8H20.    Easily  sol  in  H20.    (Cleve.) 
+10H2O.    Sol.inH20.    (Cleve) 

Didymium  potassium  selenate,  Di2(SeO4)s, 


Not  deliquescent.     Easily  sol    in  H20. 
(Cleve.) 

Didymium    sodium    selenate,    Di2(Se04)8, 

Na2Se04+4H20. 
Easily  sol  in  H20.    (Cleve.) 

Dysprosium  selenate,  Dy2(Se04)«+8H20. 

Easily    soL   in   H20;   insol.    in   alcohol. 
(Jantsch,  B.  1911,  44.  1275.) 

Erbium    selenate,    Er2(Se04)3+8H2O,    and 

9H20. 
Easily  sol.  in  H20.    (Topsoe.) 

Erbium  potassium  selenate,  Er2(Se04)8, 

K2Se04+8H20. 
Easily  sol.  in  H20.    (Cleve,) 

Gadolinium  selenate,  Gd2(Se04)«+10H20. 

Decomp.  in  the  air.    (Benedicks,  Z.  anorg. 
1900,  22.  410.) 

Gadolinium  potassium  selenate,  Gd2(Se04)3> 


Sol.  in  H20.    (Benedicks,  1.  anorg.  1900, 
22.412.) 


Glucinum  selenate,  GlSeO4+4H20. 
Very  sol.  in  H2O.    (Atterberg.) 

Gold  (auric)  selenate,  Au2(Se04)3. 

Insol.  m  H20.  Sol.  in  hot  cone.  H2Se04-f- 
Aq  Somewhat  sol.  in  H2S04  and  HN03-f 
Aq.  Decomp  by  HCl+Aq  (Lenher,  J.  Am. 
Chem.  Soc.  1902,  24.  355  ) 

Indium  selenate,  In2(Se04)8+10H20. 

Hydroscopic:  easily  sol  in  H20.  (Mathers, 
J.  Am  Chem.  Soc.  1908,  30.  214.) 

Iron  (ferrous)  selenate,  FeSe04+5H20. 
Sol.  in  H20.  (WohlwiU,  A.  114.  169.) 
-f-7H2O.  Efflorescent,  and  sol.  in  H20. 

(Topsoe.) 

Iron  (ferrous)  potassium  selenate,  FeSe04> 


K2Se04+6l 
Easily  sol.  in  H2O.   Solution  decomp.  some- 
what on  standing.    (Topsoe.) 

Iron  (ferric)  rubidium  selenate,  Rb2Fe2(Se04)4 

+24H2O 

SI.  sol.  in  H20.  (Roncogliolo,  Gazz.  ch.  it. 
1905,  35.  (2)  553.) 

Iron   (ferric)   selenate  potassium   sulphate, 

Fe2(Se04)3,  K2SO4+24H20. 
Sol.  in  H20.    (v.  Gerichten.) 

Lanthanum  selenate,  La2(Se04)s-h 6H20,  and 

10H20. 

Easily  sol.  in  cold  H20.    (Cleve.) 
+12H20      (Frerichs  and  Smith,  A.  191. 

355.) 

Lanthanum  potassium  selenate,  La2(SeO4)$, 
K2Se04+9H20. 

Quite  sol.  in  H20.    (Cleve.) 

Lanthanum    sodium    selenate,    La2(Se04)3, 

Na2Se04+4H20. 
EasHy  sol.  in  H20.    (Cleve.) 

Lead  selenate,  basic,  2PbO,  Se08. 

Decomp.  by  acids  with  separation  of 
PbSe04 

3PbO,  PbSe04+H2O.  Ppt.  (Stramholm, 
Z.  anorg.  1904,  38.  443.) 

Lead  selenate,  PbSeO*. 

Insol.  in  H20  or  HN08+Aq.  (Schafarik, 
W.  A  B.  47.  256  ) 

Min.  Kerstenite. 

Lithium  selenate,  Li2Se04+H20. 

Mot  deliquescent.  Easily  sol.  in  H2O. 
(Topsoe.) 
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Magnesium  selenate,  MgSe04+6H2O. 

Solubility  resembles  closely  that  of  MgSO4 
(Topsoe.) 

Magnesium  potassium  selenate,  MgK2(SeO4)2 

+6H2O. 
Easily  sol  in  H2O.    (Topsoe  ) 

Magnesium    rubidium    selenate,    MgSe04, 

Rb2Se04-h6H20. 
(Tut ton,  Chem.  Soc.  1905,  87.  1163  ) 

Manganous  selenate,  MnSeCX  -}-2H2O. 

Easily  sol.  in  H2O     (Topsoe ) 

+5H20.  Easily  sol.  in  H2O.  Solution 
decomp.  on  warming  or  standing.  (Topsoe.) 

Manganous    potassium    selenate,    K2Se04, 

MnSe04. 

Not  deliquescent.  Easily  sol.  in  H20. 
(Topsoe ) 

Mercurous  selenate,  6HgaO,  5Se08. 

Very  sL  sol.  in  H20,  SI.  attacked  by  boil- 
ing HN03  Insol.  in  HCl+Aq.  (Kohler, 
Pogg.  89.  146 ) 

HgaSe04.  Very  si  sol.  in  H20;  insol.  in 
HCl+Aq  (Cameron  and  Davy,  C.  N.  44. 
63.) 

Mercuric  selenate,  basic,  6HgO,  2SeO8+H20. 

Insol.  in  H20,  or  cold  HN03+Aq.  Sol.  in 
hot  HNO8  or  HCl+Aq.  (Kohler.) 

HgSeO4,  2HgO.  Sol.  in  10,330  pts.  H2O. 
(Cameron  and  Davy.) 

Mercuric  selenate,  HgSe04+H2O, 
Decomp.  by  H20  with  formation  of  basic 

salt,    (Kdhler.) 
Sol.  in  H2Se04,  H2S04,  HN08,  or  HCl+Aq, 

but  decomp.   by  H20  to  2HgO,   HgSeO4. 

(Cameron  and  Davy,  C.  N.  44.  63.) 

Nickel  selenate,  NiSeO4+6H20. 

Very  easily  sol.  in  HsO.  (v.  Hauer,  W.  A. 
B.  39.  305.) 

Nickel  potassium  selenate,  NiSe04,  K2SeO*+ 

6H20. 
Sol.  in  H2O.    (Topsoe.) 

Nickel  thalUum  selenate,  NiSe04,  Tl2Se04+ 

6H2O. 
Sol.  inH20.    (Petersson.) 

Platinum  selenate. 

Sol.  in  boiling  H20.  Sol.  in  HCl+Aq. 
Insol.  in  alcohol.  (Cameron  and  Macallan, 
Lond.  R.  Soc.  Proc  46.  13.) 


Potassium  selenate,  K2Se04. 

Nearly  equally  sol   in  cold  and  hot  H20. 
(Mitscherhch,  Pogg.  9.  623.) 

100  g.  H2O  dissolve  110  5  g  K2Se04  at  0°; 
112  8  g.  at  20°;  122  2  g    at  100°.      Cfitard, 
C.  R  1888,106.741.) 
Sat.  K2SeO4+Aq  contains  at: 
—20°        —5°        +5° 
51.5         51 7        52  0%  K2SeO4, 

18°         97° 

52.6        54  9%  K2Se04. 
(fitard,  A.  ch.  1894,  (7)  2.  550.) 

100  g.  H20  at  12°  dissolve  115.0  g.  K2SeO4. 
(Tutton,  Chem.  Soc.  1897,  71.  850 ) 

Sp    gr.  of  K2Se04+Aq  at  20°  compared 
with  H20  at  4°,  containing: 
%K2SeOi  35.76         4179         50.00 

Sp  gr.  1.3591       1.4385        1.5590 

(Tutton,  Chem.  Soc.  1897,  71.  851.) 

Potassium  hydrogen  selenate,  KHSe04. 
Sol.  in  H20. 

Potassium  praseodymium  selenate,  3K2SeO*. 

Pr2(Se04)3+4H20. 

SI.  sol.  in  H20.     (von  Scheele,  Z.  anorg. 
1898,  18.  361.) 

Potassium  samarium  selenate,  K2Se04; 

Sm2(Se04)3+6H20. 

Easily  sol.  in  H2O.    (Cleve.  Bull.  Soc.  (2) 
43.  166.) 

Potassium  sodium  selenate,  3K2SeOj. 

Na2SeO4. 
Sol  inH20.    (Topsoe) 

Potassium  thallium  selenate.  K2Se04, 

Tl2(Se04)3+8H2O. 

Very  sol.  m  dil.  acids.    (Fortini.  C.  C.  1903, 
II.  706.) 

Potassium  uranyl  selenate,  K2SeO4. 

(U02)Se04+2H2O. 

SI.  sol.  in  cold,  easily  in  hot  H20.    (Sendt- 
ner.) 

Potassium  yttrium  selenate,  K2Se04. 

y2(Se04)8+6H20. 
Very  sol.  in  H2O.    (Cleve.) 

Potassium  zinc  selenate,  K2Se04,  ZnSe04+ 

2H2O. 
i    Sol.  in  H2O.    (Topsoe.) 

+6H2O.    Sol  inH20.    (Topso§.) 

Potassium    selenate    aluminum,    sulphate, 

K2Se04,  A12<S04),+24H2O. 
Sol.  in  H2O     (v.  Gerichten.) 
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Potassium  selenate  chromic   sulphate, 

rr    ry     y-\          f~\        /C1/~\    \         1    O/lTT    /*\ 

Solubility  in  H20  at  t°. 

K2SeO4,  Cr2(SO4)8-f24H2O. 
Sol.  in  H2O.    (v.  Gerichten.) 

t° 

Na2ge04 

Mols  H20 
to  1  mol 

Mols   anhy- 
drous salt  to 

NazSeCU 

100  mols  HaO 

Potassium  selenate  ferric  sulphate,  K2Se04, 
Fe2(S04)3-f24H20. 

35  2 
39  5 

45  47 
45  26 

12  59 
12  70 

7  94 

7  87 

SolinH20.    (\.  Gerichten.)   • 

50 

44.49 

13  10 

7  63 

75 

42  83 

14  00 

7  14 

Potassium    selenate    manganous    sulphate, 

100 

42  14 

14  42 

6  93 

Sol  in  H2O.    (v.  Gerichten,  A.  168.  225.) 

(Funk,  B.  1900,  33.  3697  ) 

Potassium  selenate  manganic  sulphate, 

-flOHaO.    Solubility  in  H20  at  t°. 

JK2SeO4,  Mn2(Se04)s-f  24E2O. 

Mols  HaO 

Mols.  anhy- 

Sol. in  H2O.    (v.  Gerichten.) 

t° 

%  NassSeCU 

to  1  mol. 

drous  salt  to 

Na2SeO4 

100  mols.  HaO 

Praseodymium  selenate,  Pr2(SeO4)2. 

0 

11  74 

79  08 

1  26 

Sol.  in  H20.    (von  Schule,  Z.  anorg.  1898, 

15 

25  01 

31  48 

3  18 

18.  360  ) 

252 

36  91 

17  95 

5.57 

+8HA    SI.  sol   in  H20;  sol.  in  H2S04. 

27 

39  18 

16  30 

6  13 

(von  Schule.) 

30 

44  05 

13  33 

7  50 

Rubidium  selenate,  Rb2Se04. 

Sol.  in  H20.    (Petersson  ) 

100  g.  H20  at  12°  dissolve  158.9  g.  Rb2Se04. 
(Tutton,  Chem.  Soc.  1897,  71.  850 ) 

Sp.  gr.  of  Rb2Se04+Aq  at  20°  compared 
with  H20  afc  4°,  containing: 

%  Kb2SeO4  40.60          47.07 

Sp.  gr,  1.4688        1.5806 

(Tutton.) 

Rubidium  hydrogen  selenate,  RbHSe04 

Sol.  in  equal  pts.  H2O;  very  hydroscopic. 
(Norris,  Am.  Ch,  J.  1901,  26,  321.) 

Rubidium    zinc    selenate,    Rb2Zn(Se04)2-f* 

6H20. 
(Tutton,  Zeit.  Kryst.  1900,  33.  8.) 

Samarium  selenate,  Sm2(Se04)3+8H20. 
More  sol.  in  H20  than  Sm2(S04)3. 
+12H20.    Efflorescent,    (Cleve.) 

Scandium  selenate,  Sc2(Se04)8+2H2O,  and 

+8HaO. 

rCrookes,  Roy.  Soc.  Proc  1908,  80,  A. 
518.) 

Silver  selenate,  Ag2Se04 
As  Ag2S04.    (MitscherUch,  Pogg.  12.  138.) 

Silver  selenate  ammonia,  Ag2Se04,  4NF3. 

Easily  sol.  in  H20  or  3SH4OH+Aq  without 
decomp.  (Mitscherlich,  Pogg.  12. 141.) 

Sodium  selenate,  Na2Se04. 

Very  sol.  in  H2O,  forming  supersat.  solu- 
tions. Cryst.  also  with  10H20,  which 
effloresce.  Maximum  point  -of  solubiHty  is 
at  33°.  (Mitscherlich.) 


Sp.   gr. 
(Punk.) 


(Funk.) 
of  sat.   solution  at   18° 


=  1.315. 


Sodium  selenate  vanadate. 
#ee*Selenovanadate,  sodium. 

Strontium  selenate,  SrSe04. 

Insol.  in  H20  or  HNOs+Aq;  decomp.  by 
long  boiling  with  HCl-j-Aq. 

TeUurium  selenate,  2Te02,  Se08. 

As  sulphate.  (Metzner,  A.  ch  1898,  (7) 
15.  203.) 

Thallous  selenate,  Tl2Se04. 

SI.  sol  in  cold,  much  more  m  hot  H20. 
Insol.  in  alcohol  and  ether  CKuhlmann.) 

100  g.  H20  dissolve  2.13  g.  at  9.3;  2.4  g. 
at  12°;  10.86  g.  at  100°.  (Tutton,  Proc. 
Roy.  Soc.  1907.  79.  A,  351.) 

2.8  g.  are  sol.  in  100  g.  H20  at  20°;  8.5  g. 
at  80°.  (Glauser,  2.  anorg.  1910,  66.  437.) 

Thallous    hydrogen    selenate,    HTlSeO4-f 

3H20. 
(Oettinger.) 

ThaUous  zinc  selenate,  Tl2SeO4,  ZnSe04+ 
6H20. 

Easily  sol.  in  H20,  but  less  than  the  cor- 
responding sulphate  (Werther,  Bull.  Soc. 
1866.  60.) 

Thoriumlselenate,  Th(Se04)4-f  9H2O. 

100  pts.|H20  dissolve  0.498  pt.  Th(Se04)4 
at  0°,  and  1.972  pts.  at  100°.  (Cleve.) 
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Tin  (stannic)  selenate,  basic,  SnO(Se04) 

H20. 

Deliquescent.  Sol.  m  H2O.  (Ditte,  C.  R. 
104.  231.) 

Uranyl  selenate,   (UO2)SeO43   H2SeO4+ 
18H20 

Very  deliquescent. 

2(U02)SeO4,  H2SeO4-f-12H20.  Efflores- 
cent Sol  in  H20.  fSendtner,  A.  195.  325.) 

Ytterbium  selenate,  Yb2(Se04)3. 

Anhydrous 

+15HiOf?),  +8H20.  Ppt.  (Cleve,  Z. 
anorg.  1902,  32.  145  ) 

yttrium  selenate,  Y2(Se04)8. 

Anhydrous.  Sol.  in  H20  with  hissing  and 
evolution  of  heat.  (Popp.) 

+8H20.    Easily  sol  in  H20.    (Cleve.) 

4-9H20.    Efflorescent. 

Zinc  selenate,  ZnSe04+5H20. 
Sol.  in  H2O.    (Topsoe.) 
-f  6H20.    Sol.  in  H20.    (Topsoe.) 
4-7H20.    Sol.mH20. 

Selenious  acid,  E2SeOs. 

Dehquescent  in  moist,  efflorescent  in  dry 
air.  Very  sol.  in  cold,  and  in  nearly  every 
proportion  in  hot  H20.  Easily  sol.  in  alcohol. 
(Berzelius.) 

Sp.  gr.  of  H2Se03  and  of  H2Se03-}-Aq  at  t°. 
Two  series  of  experiments. 


Insol.  in  liquid  NH$.  (Gore,  Am.  Ch.  J, 
1898,  20.  830.) 

Selenites. 

Alkali  selenites  are  sol.  in  H20.  The  other 
neutral  selenites  are  insol.  in  H20,  but  sol.  in 
HNOs-f  Aq,  Pb,  and  Ag  salts  slowly.  The 


neutral  salts  are  insol.  in  HCl+Aq.    The  acid 
salts  of  the  heavy  metals  are  sol.  in  H20. 

Aluminum  selenite,  basic,  4A1203,  9SeO2-f- 

36H20. 
Precipitate.    (Nilson,  Upsala,  1875.) 

Aluminum  selenite,  Al2(Se08)3. 

Precipitate.    (Berzelius.) 

+7E20.  SI.  sol.  in  H2a  (Nilson.)  Sol. 
in  H2SeOsH-  Aq. 

+3H20.  Insol.  in  H2O;  sol.  in  acids. 
(Boutzoureano,  A.  ch.  (6)  17.  289.) 

Aluminum  selenite,  acid,  Al20a,  4Se02  + 
3H2O. 

(Boutzoureano  .  ) 

2A120S,  9Se02+12H20.  Sol.inH20.  (Nil- 
son.) 

A12OS,  6SeO2.  Very  sol.  in  H20.  (Her- 
zehus.) 

+5H2O.    (Nilson  ) 

-f-2H20.    (Boutzoureano.) 


Ammonium  selenite, 

Deliquescent.    Very  sol.  in  H20. 

Precipitated  from  aqueous  solution  by  al- 
cohol. Insol.  in  ether.  (Muspratt,  A.  70. 
275.) 

Ammonium  hydrogen  selenite,  NHJBESeOs. 
Not  deliquescent.  Sol.  in  H20.    (Berzelius.) 

Ammonium  frihydrogen  selenite, 
NH4H3(SeOs)2 


t° 

Sp  gr. 
att° 

JLJeiiquescent.    ^Jtserzeiius.; 
ApnTn.(vniii'm  vanad?iiim  s^lenite. 

H2Se03+Aq  (A) 
1  vol.A+0.5vol  H20 
"+1.0 
"+1  5 
"+2.0 
ft+2.5 
"+3.0 

18.0 
18.0 
17.7 
16.6 
14.0 
17.0 
19.2 

1.4386 
1.3179 
1.2337 
1  2045 
1.1984 
1.1712 
1.1600 

See  Vanadioselenite,  ammonium. 

Ammonium    uranyl    selenite,    (NH4)2SeOs. 
(U02)Se03. 
Completely  insol.  in  H20.    (Sendtner.) 

Antimony  selenite,  Sb2(SeO3)3>  SeOj. 

H2Se03+Aq  (B) 
1  vol.  B+0.5  vol.  H20 
<f+1.0 
"+1  5 

"+2  0 
"+2.5 
"+3.0 

15.8 
16.5 
13  0 
14.2 
17.0 
16.5 
14.2 

1.4698 
1.3191 
1.2515 
1.2074 
1.1992 
1.1793 
1.1678 

fNilson,  Bull.  Soc.  (2)  23.  494.) 

Barium  selenite,  BaSeO$. 

SL  sol.  in  H20.    Sol.  in  H2Se03+Aq.     So 
in  acids.    (Nilson.) 
+H20.     (Nilson,) 

Barium  yyroselenite,  BaSe2Os. 

(de  Cornnck,  C.  C.  1905, 
See  also  Selenium  dioxide. 

I.  16S 

3.) 

Very  si.  sol.  in  cold,  more  in  warm  HjO. 
(Berzelius.) 

Bismuth  selenite,  Bi2(SeOs)3,  EC2Se08. 
(Nilson.) 
Bi2(Se08)»     (Nilson.) 

Cadmium  selenite,  CdSeO*. 

Insol.  in  H2O.    Sol.  in  H2SeO«+Aq.    (Mus- 
pratt, Chem.  Soc.  2.  65.) 
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2CdO,  3Se024-H20.  Insol.  in  H20;  sol. 
in  acids.  (Boufczoureano.) 

+MHaO.  Insol.  in  H2O;  sol.  in  dil.  acids. 
(Boutzoureano.) 

Cadmium  selenite  ammonia,  CdSe03,  NH3 

InsoL  in  cold  or  hot  H20.    (Boutzoureano. 

A.  oh.  (6)  17.  289.) 

Calcium  selenite,  CaSe03-H/3H20. 

Very  si.  sol.  in  H2O.  (Berzelius.)  More 
sol.  in  HaSeOs-f  Aq. 

+2H2O.    (Nilson.) 

Calcium  hydrogen  selenite,  CaH2(SeO3)2+ 
H20. 

Quite  sol.  in  H20.    (Nilson.) 

CasjHjjSejOn.  Easily  sol.  in  H20.  (Nil- 
son.) 

Cerous    selenite,    basic,    2Ce20S)    5SeO2+ 

30H2O. 
Precipitate.     (Nilson.) 

Cerous  selenite,  Ce2(Se03)3+3HjsO. 

Insol.  in  H20.  Sol.  in  much  selenious  acid. 
(Jolin.) 

+12H2O,    (Nilson.) 

Cerous  selenite,  acid,  Ce203,  4Se02-f  5,  or  6 

H20. 

|»  InsoL  in  H20,  but  sol.  in  selenious,  and 
other  acids.    (Jolin.) 

Ce203.  6Se02-f5H20.  Not  decomp.  by 
H20.  (folson.) 

Ceric  selenite,  Ce(Se03)2. 

InsoL  in  H20. 

SL  sol.  in  cone.  HN08.    Sol.  in  dil.  acids. 

Sol.  in  E202+Aq.  (Barbieri,  B.  1910,  43. 
2215.) 

Chromium  selenite,  basic,  4Cr208,  9SeO2-f- 

64H20. 
Precipitate.    (Nilson.) 

Chromic  selenite,  Cr2(Se08)8+3H20. 

(Boutzoureano.) 

•fl5H2O.    (Nilson.) 

Very  si.  sol.  or  insol.  in  H20;  si.  sol.  in 
HaSeOa-hAq:  sol,  in  hot  cone.  HCl-j-Aa. 
(Taquet,  C.  R.  96.  107.) 

Chromic  selenite,  acid,  Cr203,  4SeO2-f-13H20. 

Slowly  sol.  in  HCl-f  Aq.  InsoL  in  HaO. 
<Nilson.) 

Cr208,  5Se02+9H20.  InsoL  m  H20. 
<Nilson.) 

(Chromic  ^selenite. 

Insol.  in  H20;  sol.  in  acids.  (Taquet,  C. 
B.  97.  1435.)  , 


Cobaltous  selenite,  CoSe03. 

Insol.  in  H20.    (Berzelius ) 

-f  VaHaO  Insol.  in  H20;  sol.  in  acids. 
(Boutzoureano,  A  ch.  (6)  17.  289.) 

Cobaltous  hydrogen  selenite,  CoH2(Se03)2. 

Sol.  inH20.    (Berzehus.) 

H-2H20.  Sol  ia  H2O  with  decomp. 
(Boutzoureano ) 

Cuprous  selenite. 

InsoL  in  H2O.  Sol.  in  NH4OH+Aq. 
(Berzelius.) 

Cupric  selenite,  basic,  2CuO,  SeO2. 

InsoL   in  H2O;    sol.   in   NH4OH-j-Aq. 
(Boutzoureano.) 

Sol.  in  acids. 

Cupric  selenite,  CuSe03+JiH20. 
Insol  mH2OorH2Se03H-Aq.    (Berzelius.) 
+H20.  and  2H20.    (Boutzoureano  ) 
+2H20.  Mm.  Ckakomemte.  Insol  inH2O 

or  H3Se03-hAq.    (PMedel  and  Sarasin,  Zeit. 

Kryst.  1881,  6.  300.) 

Cupric  selenite.  acid,  CuO,  2SeO2+H2O  = 

CuH2(Se03)3. 

InsoL  in  H20.    Sol.  in  acids.    (Nilson.) 
4-2H20.    As  above.    (Boutzoureano.) 
-HH20.    As  above.    (B ) 

Cupric  selenite  ammonia,  CuSe03,   NH3-f 

H20. 

Decomp.  by  H2O.  (Boutzoureano.  A.  ch. 
(6)  17.  289  ) 

Didymium  selenite,  basic,  3Di203,  8Se02+ 
28H20. 

Precipitate.    (Nilson.) 

H-21H20.  InsoL  in  H20.  (Cleve,  Bull. 
Soc.  (2)  43.  363.) 

Didymium  selenite,  Di2(Se03)8+6H2O. 
Precipitate.    (Smith,) 

Didymium  selenite,   acid,   Di203,    4Se02-f 

5H2O. 

Precipitate.    (Cleve.)    , 
CompositionisDi2(Se03)8+6HaO.  (Smith.) 
+9H20.     (Nilson,) 
2Di203,  9Se02+18H20.    (Nilson.) 

Erbium  selenite,  Er2(Se03)8+5F20,  and 
9H20. 

Precipitate.    (Nilson.) 

Erbium  hydrogen  selenite, 

•xD-ljO, 

Decomp,  by  hot  H20. 
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Gadolinium  hydrogen  selenite, 

Gd2(SeO3)3,  H2SeO3+6H20. 
Ppt.      (Benedicks,    Z.    anorg.    1900,    22. 
413.) 

Glucinum  selenite,  basic,  5G1O,  2SeO2+ 
10H20. 

Precipitate.  (Nilson.)  According  to  Atter- 
berg, is  7G10,  3SeO2+14H20. 

2G10,  SeO2+4H20  (Atterberg,  Bull  Soc. 
(2)  19.  497 ) 

3G10,  2Se02+6H20.  Insol.  in  H20 
(Atterberg.) 

Glucinum  selenite,  GlSe04+2H2O. 

Sol.  in  little  H20,  decomp.  by  excess. 
(Nilson.) 

Glucinum  selenite,  acid. 

(a)  3G10,  5Se02+3H20;  (6)  GiO,  2Se02 
+H20;  (c)  3G10,  7Se02+5H2O;  (d)  GIO, 
3Se02+2H20.  All  are  very  si.  sol.  in  cold 
or  warm  H20.  a,  6,  and  c  are  sol.  in  warm 
H20  containing  HC1:  d  is  sol.  only  in  boiling 
dfl.  HCl+Aq,  (Nilson.) 

Indium  selenite,  basic,  In8Se9030+64H2O. 
(Nilson.) 

Indium  selenite,  In2(S03)3+6H2O. 
SI.  sol.  in  H20.    (Nilson.) 

Indium    hydrogen    selenite,    In2(Se03)s, 
3H2Se08+4H2O. 

Sol.  in  H20.    (Nilson ) 

2In2(Se08)8,  3H2SeO8+12H20.  Sol.  in 
H20.  (Nilson.) 

,  Iron  (ferrous)  selenite. 

Ppt.  Sol.  in  HCl+Aq  with  partial  separa- 
tion of  Se.  (Berzelius.) 

Iron  (ferrous)  hydrogen  selenite. 
SL  sol.  in  H20.    (Berzelius.) 

Iron  (ferric)  selenite,  basic,  2Fe208,  3Se02+ 
o?H20. 

Insol.  in  H20.    (Berzelius.) 

Fe208,  2Se02.  Insol.  in  H20,  easily  sol.  in 
acids.  (Boutzoureano,  A  ch.  (6)  17.  289.) 

3Fe208,  8Se02+28H20.  Insol.  in  H20. 
(Nilson.) 

Iron  (ferric)  selenite,  Fe2(Se08J8+4H20. 

Insol.  in  H§20.  (Muspratt,  Chem.  Soc.  2. 
52.) 

+H20.  Insol.  in  H20.  (Boutzoureano, 
A.  ch.  (6)  17.  289.) 

+3H20.    Insol.  in  'H20.    (B.) 

H-10H20.   Insol.  in  H20.    (B.) 


Iron  (ferric)  selenite,  acid,  Fe208,  6Se02-f- 
a?H20. 

Insol.  in  H20.  Sol.  in  HCl+Aq.  (Ber- 
zelius.) 

+2H20.  (Boutzoureano,  A  ch.  (6)  17. 
289.) 

Fe203,  4Se02+H20.  Insol.  in  H20;  sol.  in 
acids.  (Boutzoureano.) 

Lanthanum  selenite,  basic,  3La2Oa.  8Se02+ 

28H20. 
Precipitate.    (Nilson.) 

Lanthanum  selenite,  La2(Se08)3+9H20,  or 

12H20. 
Insol.  in  H20.    (Nilson.) 

Lanthanum  selenite,   acid,   La2H4(Se03)5+ 

4H20. 
(Nilson.) 
La2H6(SeO8)6+2H20.  (Cleve.) 

Lead  selenite,  PbSe03. 

Scarcely  sol.  in  H20.  even  when  it  contains 
H2Se08.  SI.  sol.  in  HN03+Aq.  (Berzelius.) 

Lithium  selenite,  Li2Se03+H20. 

Difficultly  sol.  in  H20.  (Nilson,  Bull.  Soc. 
(2)  21.  253.) 

Lithium  hydrogen  selenite,  LiHSO3. 
Very  sol.  in  H2O.    (Nilson.) 

Lithium  /nhydrogen  selenite,  LiH8(Se08)2. 
Not  deliquescent.    Sol.  in  H20.    (Nilson.) 

Lithium  vanadium  selenite.     * 
See  Vanadioselenite,  lithium. 

Magnesium  selenite,  MgSeO3+2H20. 

Insol.  in  H20;  sol.  in  dil.  acids,  especially 
if  warm,  also  in  H2Se03+Aq.  (Boutzour- 
eano, A.  ch.  (6)  18.  302.) 

+3H20.  Very  si.  sol.  in  hot  H2O.  (Ber- 
zelius.) 

+6H20.  As  the  2H20  salt.  (Boutzour- 
eano.) 

+7H20.  SI.  sol.  in  H20.  EasUy  sol.  in 
acetic,  and  mineral  acids.  (Hilger,  Z.  anal. 
13.132.) 

Magnesium  hydrogen  selenite,  MgH2(Se08)2 
+3H20. 

Very  deliquescent.  Easily  sol.  in  H20. 
(Nilson.) 

Insol.  in  alcohol.    (Muspratt.) 

MgO,  2Se02.  Insol.  in  H20;  sol.  in  acids. 
(Boutzoureano.) 

Magnesium  tefruhydrogen  selenite. 

MgH4(Se08)8,  and  +3H20. 
Sol.  in  H20.    (Nilson.) 
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Manganous  selenite,  MnSe03-f  H20. 
Precipitate     (Nilson ) 
+2H20.    Insol.  in  H2O.    (Berzelius.) 
Sol  in  cold  HCl+Aq.    (Muspratt ) 
+}^H20.    Insol.  in  H20;  sol  in  dil  acids 

(Boutzoureano.) 

Manganous'  selenite,  acid,  MnSe-zOs. 
Sol.  in  H20.    (Berzelius;  Nilson.) 
MnO,  2Se02+H20  =  MnH2(Se03)2. 

(Boutzoureano,  A.  ch.  (6)  17.  289  J 

+5H20.    Decomp.  by  H20  to  MnSe03. 

(Boutzoureano.) 

Manganic  selenite,  basic,  Mn203,  2SeO2. 

Insol  in  HaO,  cold  H2S04,  or  HNO5+Aq; 
insol.  in  hot  dil.  H2SO<  or  HN03+Aq. 
(Laugier,  C.  R.  104.  1508.) 

Sol.  in  warm  HCl+Aq  with  decomp. 

Manganic  selenite,  Mn2(Se03)3+5H2O 

(Laugier.) 
Manganic  selenite,  acid,  Mn203,  4Se02 

InsoL  in  H20,  cold  H2S04,  and  HN03+Aq 
Insol.  in  dil.  hot  E2S04,  and  HNO3+Aq.  Sol. 
in  cold  ECl+Aq;  and  in  H2S03+Aq  with 
separation  of  Se.  (Laugier,  C.  R.  104.  1508.) 

Mercurous  selenite,  basic,  3Hg20,  2Se03+ 
5H20. 

(Boutzoureano.) 
Mercurous  selenite,  EfeSeOs 

Insol  in  H20  or  H2Se03+Aq  Sol.  in  hot 
HN03+Aq.  (Kdhler,  Pogg.  89.  146.) 

SI.  sol.  in  HCl+Aq,  and  KOH+Aq.    (Ber- 
zelius.) 
Mercurous  selenite,  acid,  3Hg2O,  4Se02. 

Insol.  in  H20  or  H2Se08+Aq.    SI.  sol.  in 
boiling  HNO3-fAq.     (KChler.) 
Mercuric  selenite,  basic,  7HgO;  4Se02. 

Insol.  in  H20.     SI.  sol.  in  HN03+Aq. 
Easily  sol.  in  HCl+Aq.    (Kahler,  Pogg  89. 
146.) 
Mercuric  selemte,  HgSe03. 

Insol.  in  H2O.  (Berzelius.)  Nearly  insol. 
in  HNOa-f  Aq.  Sol.  in  K2SeOs-hAq.  (Di- 
vers, Chem.  Soc.  48.  585.) 

Insol.  in  dil.  HN03-fAq;  sol.  in  HCl+Aq. 
(Rosenheim  and  Pritze,  Z.  anorg.  1909,  63. 
2780 

Solubility  in  Na2SeOs+Aq  at  25°. 


NaaSeOs-hAq 
Normality 

%  HgSeO* 

2.0 
1.0 
0  5 
0.25 
0.125 
0.0625 

2.73 
1.39 
0.70 
0.53 
0.32 
0.18 

(Rosenheim  and  Ptitze,  Z.  anorg.  1909,  63* 
281.) 


HgSe03,  H2Se03.    Easily  sol.  in  H20;  very 
si  sol  in  alcohol     (Berzelius.) 
!    See  also  selenium  cfo'oxide. 

Mercuric  sodium  selenite,  HgSeO3,  Na2SeO8. 
Decomp.  by  H20  and  alkalies  with  pptn. 
of   HgSe03.       (Rosenheim   and   Pritze,    Z. 
anorg.  1909,  63.  279.) 

Mercuric  selenite  sodium  chloride, 

HgSe03,  NaCl+2H20. 
Decomp.  by  H20     (Rosenheim  and  Pritze, 
Z.  anorg.  1909,  63.  280.) 

Nickel  selenite,  NiSe03+H20. 

Insol.  in  H20;  sol  m  H2Se03+Aq.  (Mus- 
pratt, Chem.  Soc.  2.  52.) 

+  }^H20  Insol.  in  H20  (Boutzoureano, 
A.  ch.  (6)  17.  28 ) 

Nickel  selenite,  acid. 

Sol.  inH20.    (Berzelius.) 

Potassium  selenite,  K2Se03+H2O. 

Very  deliquescent.  Sol.  in  nearly  all  pro- 
portions in  H20  Insol  in  alcohol,  which 
separates  it  as  oil  from  aqueous  solution. 
(Muspratt,  Chem.  Soc.  2.  52  ) 

Potassium  hydrogen  selemte,  KHSe03 

Very  deliquescent.  Very  si.  sol  in  alcohol 
(Muspratt,  Chem.  Soc  2.  52 ) 

Potassium  frihydrogen  selenite,  KH8(SeO3)2. 

Very  deliquescent.  Pptd  from  H20  by 
alcohol.  (Muspratt.) 

Not  deliquescent.    (Nilson.) 

Potassium  hydrogen  pyroselenite,  KHSe204 

+H20. 
(Muthmann,  B.  1893,  26.  1015.) 

Potassium  uranyl   selenite,   K2SeOs, 

(UO2)Se08. 
Absolutely  insol.  in  H20.     (Sendtner.) 

Praseodymium  hydrogen  selenite, 

Pr2(SeO3)3,  H2SeOs+3H20. 
Sol.   m  H20,     (von  Scheele,   Z.    anorg. 
1898,  18.  362.) 

Samarium  selenite,  basic,  3Sm2Os,  8SeO2+ 
7H2O. 

Precipitate.    (Cleve.) 

Samarium   selenite,   acid,   Sn^Os,   4SeO2+ 

5H20. 
Precipitate.    .(Cleve.) 

Scandium  selenite,  Sc2(Se08)3+H20. 
Insol.  precipitate. 
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Scandium    hydrogen    selenite,    Sc2(Se03)3 

3H2SeOs 

Insol.  in  H20.  Not*  attacked  by  cold  dil 
acids,  but  easily  if  warmed. 

Silver  selenite,  Ag2Se03. 

Very  si.  sol.  in  cold,  somewhat  more  sol.  in 
hot  H20.  Easily  sol.  in  hot  HN08+Aq, 
from  which  it  is  precipitated  by  H20 
(Berzelius.) 

Insol.  in  K2Se03-hAq;  si.  sol  in  dil  HNOS+ 
Aq.  (Divers,  Chem.  Soc.  49.  585  ) 

Silver  selenite  ammonia,  Ag2Se03,  NH8. 

Insol  in  boiling  H20.  (Boutzoureano,  A, 
oh.  (6)  17.  289.) 


Sodium  selenite, 

Very  sol.  in  H2O.  Insol.  in  alcohol.  (Ber- 
zelius.) 

+5H20. 

Sodium  selenite,  acid,  NaHSe03. 

Permanent.    Sol  in  H20. 

Na4Se308  Sol  in  H20.  (Sacc,  A.  ch.  (3) 
21.  119  ) 

NaH3(£eO3)2.  Not  deliquescent.  Sol.  in 
H20 

Sodium  vanadium  selenite. 
See  Vanadioselenite,  sodium. 

Strontium  selenite,  SrSeO3+7H20. 

Precipitate.  Insol.  in  H20.  Sol.  in  HNO8 
+Aq.  (Muspratt.) 

Strontium  hydrogen  selenite,  SrH2(Se03)2. 
Easily  sol.  in  hot  or  cold  H2O.    (Nikon.) 
Nearly  insol   in  hot  or  cold  H20.     (Ber- 

zelius.) 

Thallous  selenite,  Tl2Se03. 

Easily  sol.  in  H20.  Insol.  hi  alcohol  and 
ether.  (Kuhlmann,  Bull.  Soc.  (2)  1.  330  ) 

Thallous  hydrogen  selenite,  TlHSeOa. 

More  sol.  in  H20  than  the  above  comp. 
(Kuhlmann.) 

Thallic  selenite,  Tl2(SeOa;s. 

Insol.  in  H2O.    Sol.  in  dil.  HNO«. 

Easily  decomp.  by  HC1  and  H2S04.  (Ma- 
rino, 1.  anorg.  1909,  62.  177.) 

Thorium  selenite,  Th(Se03)2-f  H20,  or  8H20. 
Insol.  in  H20;  easily  sol.  in  HCl+Aq. 
(Nilson.) 

Thorium    selenite,    acid,    2Th02.    7SeO2+ 
16H20. 

Th02,  5Se02+$HA    ,(Nilson.) 


Tin  (stannic)  selenite. 

Insol.  in  H2O;  sol  in  HCl-j-Aq,  from  which 
it  is  pptd.  by  H20     (Berzelius.) 

Uranic  selenite,  U2O8,  Se02. 
Insol,  in  H20     (Boutzoureano  ) 
+2H20.    (B.) 

Urania  selenite,  acid,  2U2O8,  3Se02+7H2O. 

Insol.  in  H20.  (Boutzoureano,  A.  ch.  (6) 
17.  289.) 

Uranyl  seJenite,  (U02)Se084-2H20. 
Precipitate.     (Nilson.) 

Uranyl  selenite,  acid,  3U03,  5Se02+7H2O,  or 
9H2O. 

Insol.  in  H20. 

U03,    2Se 

Absolutely  insol.  in  H2O  and  H2SeO3-hAq. 
(Sendtner,  A.  195.  325.) 

Vanadium  selenite. 
See  Vanadioselenious  acid. 

Ytterbium  selenite,  Yb2(Se03)3, 
Insol.  precipitate. 

Ytterbium  hydrogen  selenite,  Yb2H2(SeO3)4 
4-4H.O. 

Insol.  in  H20. 

Yttrium  selenite,  Y2(Se08)8-l-12H2O. 
Insol.  in  H20  or  H2Se03  +  Aq.    (Berzelius.) 
Sol.  inhotH2SeOsH-Aq.    (Jsilson.) 

Yttrium  hydrogen   selenite,   Y2H2(Se08)4+ 

3H2O.       ' 

SI.  sol  in  H20.  Easily  sol.  hi  HC1  or 
HN03+Aq.  (Cleve.) 

Zinc  selenite,  ZnSeO3. 

InsoL  in  H20 ;  sol.  in  acids.  (Boutzoureano, 
A.  ch  (6)  18.  289.) 

+2H2O.  Insol.  in  H20.  Sol.  in  H2Se08, 
or  HNOa-j-Aq  CMuspratt.  Chem.  Soc.  2. 
52) 

Zinc  hydrogen  selenite,  ZnH2(Se03)2. 
Easily  sol.  in  H20.    (Berzelius.) 
+2H20.    Sol.  in  cold  H20.     (Boutzour- 
eano.) 

ZnO,  4Se02+3H20.  EasQy  sol.  in  H20, 
(W6hler,  A.  63.  279.) 

Zinc  selenite  ammonia,  ZnSeO3,  NH3. 

InsoL  in  cold  or  hot  H2O.  (Boutzoureano. 
A.  ch.  (6)  17. 289,) 

Zirconium  selenite,  basic,  4ZrO2,  3SeO2+ 
18H2Q. 

Precipitate.  81.  sol,  in  HCl-f  Aq.  (Nil-. 
son.) 
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Zirconium  selenite,  Zr(SeOs)2 

Absolutely  insol.  in  H2O,  difficultly  sol.  in 
boiling  HCl-hAq.  (Nilson.) 

-fH20.    (Nilson.) 

Selenium,  Se. 

Insol.  in  H20.  Schultz  f  J  pr.  (2)  32.  390) 
has  obtained  a  soluble  colloidal  modifica- 
tion which  can  be  isolated  by  dialysis. 

Insol  m  HCl-fAq.  Decomp.  by  HN08+ 
Aq.  Sol.  in  fuming  H2S04.  (Schultz^Sellac, 
B.  4.  113 ) 

1000  pts.  CS2  dissolve  1  pt.  cryst.  Se  at 
boiling-point  (46.6°),  and  0  16  pt.  at  0°  (Mit- 
scherhch,  J.  B.  1855.  314.)  Solubility  of  Se 
in  CS2  is  variable— 1  pt.  Se  is  sol.  in  1376- 
2464-3746  pts.  CS2  at  20°  (Rammelsberg,  B 
7.  66$)  Cryst.  Se,  which  is  sol  in  CS2,  be- 
comes insol.  in  CS2  after  heating  to  110°,  but 
after  fusion  is  again  sol.  (Otto) . 

Four  modifications. — (1)  Amorphous  red, 
(2)  crystalline  red;  (3)  granular  gray;  (4) 
laminated  1  and  2  are  sol.  in  CS2,  3  and  4  are 
insol.  in  CS2.  All  forms  are  sol.  in  SeCl2, 
from  which  crystallizes  a  black  modification, 
insol.  in  CS2.  CCk  with  trace  of  CS2  dis- 
solves red  Se  slightly,  black  Se  not  at  all 
Se(C2H6)2  dissolves  all  modifications  in 
small  but  apparently  equal  quantities. 
(Rathke,  A.  152.  181.) 

According  to  Saunders  (J  phys,  Chem. 
1900,  4.  428)  selenium  exists  in  three  modi- 
fications. 

1  Liquid,  including  vitreous,  amorphous, 
and  colloidal  selenium. 

a.  Vitreous. 

Sol.  in  liquid  NH,  at  25°.  (Franklin,  Am. 
Ch.  J.  1898,  20.  820.) 

Insol.  in  liquid  NHs  between  — 30°  and 
+ 10°.  Franklin's  results  are  due  to  impure 
selenium  and  not  completely  dry  NH8. 
(Hugot,  A.  Ch.  1900,  (7)  21.  5.) 

Almost  insol.  in  CS2.  (Schiitzenberger 
Chimie  g6n6>ale  1. 438 ) 

Action  of  light  increases  solubility  in  CS2. 
(Saunders,  J.  phys.  Chem.  1900,  4.  456,) 

Solubility  in  methylene  iodide  at  12°  is 
1.3  pts  in  100.  (Retgers,  Z.  anorg.  1893, 
3.  343.) 

Sol  in  CSe2,  ethyl  selenide,  and  in  ethyl 
sulphide. 

Very  sol., in  Se2Cl2.  (Rathke,  A.  1869, 152. 
181) 

b.  Amorphous. 

Completely  sol  in  CS2  at  ord.  temp,  if 
Se  has  not  been  heated.  If  heated  or  ex- 
tracted with  warm  CS2  it  becomes  partly 
insol.  (Peterson,  Z.  phys.  Chem.  1891,  81. 
612) 

Passes  into  red  crystalline  form  in  solution 
in  CS2|  CeHe,  isobutyric  acid,  acetophenone, 
acetone,  CHC18,  thiophene,  toluene,  ben- 
zonitrile,  ethyl  acetate,  and  alcohol.  (Saun- 
ders, J.  phys.  Chem.  1900,  4.  463.) 

Solution  in   quinoline,    aniline,  pyridine,  I 


etc.,  cause  conversion  into  gray  metallic 
form 

c.  Colloidal. 

Forms  colloidal  solution  with  H20. 

A  colloidal  solution  of  Se  m  H2O  can  be 
obtained.  It  is  not  decomp.  by  boiling,  but 
is  decomp.  by  electrolytes  with  separation  of 
red  selenium.  (Gutbier,  Z.  anorg.  1902,  32. 
106.) 

2.  Red  crystalMne. 
Sol.  in  CS2. 

3.  Gray,  crystalline  or  metalhc. 

Sol.  in  selenium  chloride  and  other  solv- 
ents as  vitreous  Se.  (Rathke,  A.  1869,  152. 
181.) 

SI  sol.  in  CS2,  toluene,  nitrobenzene, 
quinohne.  aniline,  and  KOH.  Pptd  from 
cone  KOH+Aq  in  long  needles  with  mpt. 
219°.  (Coste,  C  R.  1909, 149.  674.) 

Sol.  in  many  organic  substances  at  high 
temp,  as  quinoline,  ethyl  benzoate,  aniline 
and  naphthaline.  (Saunders,  J.  phys.  Chem. 
1900,  4.  469.) 

Completely  insol.  in  CS2.  (Saunders,  J. 
phys  Chem.  1900,4.474) 

Solubility  of  the  two  modifications  of  gray 
crystalline  Se  in  CS2. 

100  cc.  boihng  CS2  dissolve  mg.  Se. 
I  II  III 


Mg.  Se 

Mg  Se 

Mg  Se 

3.2 

2.8 
3  6 
3.3 
2.2 

4  1 
4.0 
2  9 
2  8 
2  9 
4  0 

2.7 
2  2 
1  9 
1.0 
2  0 

I.  Se  heated  1  hr.  at  140°.    Modification  A. 
II   Modification  A. 

III.  Se    heated    48    hrs.    at    190°-200°. 
Modification  B. 

(Marc,  Z.  anorg.  1907,  63.  302.) 


(TJels- 


•2    dissolves   22%    Se.      (Schneider, 
g.  128.  327.) 

,ed  Se  is  sol.  in  (NH4)iSO>+Aq. 
mann,  A.  116.  122.) 

Sol.  in  alkalies  and  Mg  sulphites  -J-Aq. 

365  pts.  K2SO84-Aq  dissolve  102  pts.  Se. 

360  pts.  MgSOa,  3H20+  Aq  dissolve  H6 
pts.  Se. 

Insol.  in  BaS08-hAq.  (Rathke  and  Zschie- 
sche,  J.  pr.  92.  145.) 

Sol.  in  KCN-fAq  with  formation  of 
KSeCN.  (Franklin,  Am.  Ch.  J.  1898,  20. 
830.) 

100  pts.  methylene  iodide  dissolve  1.3  pts. 
Se  at  12°.  B  (Retgers,  Z.  anorg.  3.  343.) 

Sol.  in  quinolinejbut  reacts  with  the  solvent 
with  evolution  of  H.  (Beckmann  and  Gabel. 
Z.  anorg.  1906,  51.  236.) 
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Selenium  monobromide,  Se2Br2. 

Insol.  in  H20,  but  gradually  decomp 
thereby.  Decomp.  by  absolute  alcohol  and 
benzene  Sol.  in  C2H6I,  but  soon  decomposed 
Miscible  with  CS2;  less  sol  in  CHC13  and 
C2H6Br  (Schneider,  Pogg  128.  327.) 

Selenium  tetfrabromide,  SeBr4. 

Sol.  in  H20  with  decomp.  Decomp  by 
alcohol.  Sol.  in  HCl-f  Aq;  si  sol.  m  CS2, 
CHCls,  and  C2H6Br.  (Schneider,  Pogg. 
129.450) 

Decomp.  by  C2HfiI. 

Selenium  broxnoZnchloride,  SeClsBr 

Insol.  in  CS2  (Fvans  and  Ramsay, 
Chem.  Soc.  45.  62.) 

Selenium    ^rabromide     sulphur    £ramde, 

SeBr4,  2SO3. 

Decomp.  by  H20.  (Prandtl,  Z.  anorg 
1909,  62.  242.) 

Selenium  tfnbromochloride,  SeClBr3. 
See  Selenium  chloroMbromide. 

Selenium  mowocnloride,  Se2Cl2. 

Gradually  decomp.  by  H2O.  Dissolves 
all  modifications  of  selenium  on  heating 
(Rathke,  A.  152. 181).  Insol.  in  cone  H2S04, 
easily  sol.  in  fuming  H2S04.  Sol.  in  CHC18, 
CsH6,  CC14.  Gradually  decomp.  by  H2O, 
alcohol,  and  ether.  (Divers  and  Shimose*, 
B.  17.  862.)  Sol.  in  CS2.  (Evans  and  Ram- 
say, Chem  Soc.  45.  62.) 

Selenium  tefrachloride,  SeCl4. 

Deliquescent  on  moist  air.  Decomp.  with 
H20,  (Berzelius,  A.  ch.  9.  225 )  Insol  in 
CS2.  Easily  sol.  in  hot  POC13;  from  which 
it  crystallizes  on  cooling.  (Michaelis,  Zeit 
Chem  (2)  6.  460)  Very  si.  sol  in  CS2. 
(Evans  and  Ramsay,  Chem.  Soc.  46.  62.) 

Selenium  rfichlorobromide,  SeCl2Br2. 
(Evans  and  Ramsay,  Chem.  Soc.  45.  62.) 

Selenium  chloroinbromide,  SeClBrs. 
Very  si.  sol  in  CS2     (Evans  and  Ramsay.) 

Selenium  fo-Mxhlorobromide,  SeClsBr. 
See  Selenium  bromotfnchloride. 

Selenium  fluoride. 

Sol.  in  cone.  HF+Aq.  Decomp.  immedi- 
ately by  H20.  (Knox.) 

Selenium  jwowoiodide,  Se2I2. 

Decomp.  by  H20.  All  solvents  of  iodine 
dissolve  out  that  element  (Schneider. 
Pogg.  129.  627.) 


Selenium  tefraiodide,  SeI4. 

Slowly  decomp.  by  much  H20  '  Iodine  is 
dissolved  out  by  all  solvents  of  that  element. 
(Schneider,  Pogg.  1?9.  627.) 

Selenium  nitride. 
See  Nitrogen  selenide. 

Selenium  monoxide,  SeO  (?) 
SI   sol.  in  H20.    (Berzelius.) 
Does  not  exist.    (Sacc  ) 

Selenium  dioxide,  Se02. 

Deliquescent  Easily  sol.  in  H2O  and 
alcohol  Sol  in  glacial  HC2H302  (Hins- 
berg,  A  260.  40) 

Solubility  in  H2O  between  — 3°  and  +36° 
=45.0+0.7692t.  (fitard,  C  R.  1888,  106. 
742.) 

1  pt  is  sol.  in  2  67  pts.  H2O  at  11.3.° 
1  pt.   "    "    "  2.60    "       "      "  14.° 
Ipt.   "    "    "2.54    "       "      "15.6.° 
(de  Coninck,  C.  R.  1906,  142.  571.) 

Sp.  gr.  of  Se02+Aq  at  t°. 


t° 

%  SeOa 

Sp  gr 

15  1 

1 

0  9923 

15  3 

2 

1  0068 

13  0 

3 

1  0200 

13  0 

4 

1.0302 

14  5 

5 

1  0346 

14  8 

6 

1.0402 

14  1 

7 

1  0535 

15  0 

8 

1  0571 

15.6 

9 

1  0719 

15  2 

10 

1  0743 

.  (de  Coninck,  C.  R.  1906,  142.  571.) 
See  also  Selenious  acid. 

1  pt.  Se02  is  sol.  in  9.84  pts  alcohol  (93°) 
at  14.° 

1  pt.  SeOs  is  sol.  in  15.0  pts.  methyl  alco- 
hol at  11.8°. 

1  pt.  Se02  is  sol.  in  23.0  pts.  acetone  at 
15.3.° 

1  pt.  Se02  is  sol.  in  90.0  pts.  acetic  acid 
at  12.9.°  (de  Coninck,  C.  R  1906,  142. 
572.) 

Traces  dissolve  in  acetic  anhydride.  Sol. 
in  phenyl  mercaptan.  (Hinsberg,  A.  1890, 
260.  40.) 

Insol.  in  pure  CJBk.  (Clausnizer.  A.  1879, 
196.  271 ) 

See  Selenious  acid. 


Selenium  in'oxide,  SeOs. 

Not  obtained  in  a  pure  state. 
and  Macallan.) 

See  Selenic  acid. 


(Cameron 
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Selenium  dioxide  hydrobromic  acid,  Se02, 
4HBr 

Decomp.  at  55°  (Ditte,  A  ch.  (5)  10. 
82) 

SeO6.  5HBr.  Decomp,  at  65°  (Ditte, 
A.  ch  (5)  10.  82.) 

Selenium  choaide  hydrochloric  acid,  Se02, 

2HCL 

Decomp.  at  26°.  ' 

SeO2,  4EC1.    Decomp.  at  0°.    Sol  in  H2O 

without  evolution  of  gas.    (Ditte,  A  ch   (5) 

10.  82.) 

Selenium  dioxide  sulphur  #*M>xide»  Se02> 
S08. 

Decomp.  violently  by  H2O  (Weber,  B. 
19..  3185.) 

Composition  may  be  (SeO)S04  (?). 

Selenium  ory-compounds. 
See  Selenyl  compounds. 

Selenium  ^phosphide,  P2Se. 
See  Phosphorus  monoseleolde. 


Selenium  terfraphosphide, 
See  Phosphorus  seimselenide. 

Selenium  ?ra0?20siilphide,  SeS. 

InsoL  in  HaO  and  ether.  Sol  in  CS2 
Decomp  by  aJcohol  (Ditte,  C.  R.  73,  625; 
660.) 

Other  compounds  of  Se  and  S  are  probably 
mixtures  of  the  two  elements. 

Selenium  cfosulphide,  SeS2. 

Compound  of  this  formula  is  a  mixture  of 
SeS  and  S.  (Ditte,  C.  R.  73.  625,  660.)  . 

Selenium  sulphoxide,  SeSO3 

Decomp.  by  H20.  Sol.  in  fuming  H2S04, 
cone.  H2§04.  Sol.  in  H2S04  of  1.806  sp.  gr. 
without  decomp.  (Weber,  Pogg.  166.  531.) 

Decomp.  by  HaO;  sol.  in  H2S04.  (Divers 
and  Shimog,  B  17.  85&.) 


Seleniuretted  hydrogen, 
See  Hydrogen  selenide. 

Selenoarsenic  acid. 


Potassium  selenoarsenate, 

Only  si.  sol.  in  cold  H20;  sol,  in  warm  H20 
with  decomp.;  more  stable  in  KOH-j-Aq 
(Clever,  Z.  anorg.  1895,  10.  132.) 


Sodium  selenoarsenate, 

Very  sol.  in  H20;  very  unstable.     (Szar- 
vasy,  B.  1895,  28. 


Selenoarsenious  acid. 

Sodium  selenoarsenite, 

Moderately  sol.  in  H20.  (Clever  and 
Muthmann,  Z.  anorg,  1895,  10.  139  ) 

Selenobismuthous  acid. 

Potassium  w^iaselenobismuthite,  Bi2Se8j  K2Se 

or  KBiSe2. 

InsoL  in  cold  dil.  HCl-f  Aa  Sol.  on  warm- 
ing. with  evolution  of  H2Se.  (Hilger  and 
van  Scherpenberg,  Mitt.  Pharm.  H.  4  ) 

Seleaocyanliydric  acid,  HSeCN. 
Known  only  in  aqueous  solution. 

Ammonium   selenocyanide, 
Very  deliquescent,  and  sol.  in 

Barium  -  ,  Ba(SeSC^)2. 
Very  sol.  in  E2(X 

Lead  -  ,  Pb(SeCN)2. 

SI.  sol  in  cold,  sol.  with  si.  decomp.  in 
boiling  H20.  InsoL  in  alcohol. 

Mercurous  -  ,  Hg2(SeC]Sr)2. 
Ppfc. 

Mercuric  -  ,  Hg(SeCN)2. 

SI.  sol.  in  cold  H20.  Easily  sol.  in  MCN, 
MSCN.  or  MSeCN+Aq;  also  sol.  in  hot 
HgCl2-{-Aq.  (Cameron  and  Davy,  C.  N.  44. 
63,) 

Decomp.  by  hot  H20  (Rosenheim,  Z. 
anorg  1909,  63.  276.) 


Mercuric   potassium  - 
KSeCN. 


Hg(SeCN)2, 


Easily  sol  in  H20.  SI.  sol.  in  cold  alcohol. 
(Cameron  and  Davy,  C.  N.  44.  63.) 

Mercuric  selenocyanide  chloride, 
Hg(SeCN)2,  HgCl2. 

Sol.  in  boiling  H2O  and  in  aba  alcohol. 

Decomp.  by  long  boiling  with  H20,  (Rosen- 
heim and  Pritze,  2?.  anorg.  1909,  63.  276.) 

Platinum  potassium  -  (Potassium  platino- 

selenocyanide),  K2Pt(SeCN)8. 
Sol.  in  H20  and  alcohol.    (Clarke,  B.  11. 
1325.) 

Potassium  -  ,  KSeCN. 

Very  deliquescent,  and  -sol.  in  H20  with 
absorption  of  heat.  More  sol.  in  H2O  than 
JECSCN.  Sol.  in  alcohol. 

Potassium  -  mercuric  bromide,  KSeCN, 

HgBr2. 

SI.  sol.  in  cold,  more  easily  in  hot  HjO  or 
alcohol.  (Cameron  and  Davy,  C.  N.  44.  63.) 
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Potassium  selenocyanide  mercuric  chloride, 

KSeCN,  HgCl2. 
As  the  bromide 


Potassium 
HgI2. 


mercuric  iodide,   KSeCN, 


SI.  sol  in  cold,  easily  in  hot  H2O  or  alcohol 
(Cameron  and  Davy.) 


Potassium 


mercuric  sulphocyanide, 


KSeCN,  Hg(SCN)2. 
SI.  sol  in  cold,  much  more  in  hot  H20  or 
alcohol.    Somewhat  sol.  in  ether.    (Cameron 
and  Davy  ) 

Silver  -  ,  AgSeCN 

Insol.  in  H2O.  Almost  msol.  hi  NH4OH-f- 
Aq  or  cold  dil  acids.  Quickly  decomp  by 
hot  cone,  acids. 

Sodium  -  ,  NaSeCN. 
Very  sol.  in  H20. 

Selenomolybdic  acid. 

Potassium   selenomolybdate,   5K20.    6Se02. 

17Mo03. 

Readily  sol.  in  H2O  without  decomp. 
(Gibbs,  Am.  Ch.  J  1895,  17.  177.) 

Selenopentathionic  acid. 

Sodium  selenopentatbionate,  Na2S4Se06. 

A  dil.  solution  may  be  boiled  for  some  time 
without  change  (Norris  and  Fay,  Am.  Ch. 
J.  1900,  23.  121.) 

Selenophosphoric  acid. 

Ammonium  selenophosphate, 

2(NH4)2O,  P206,  2Se08+3H20. 
Sol.  in  H20  with  decomp.    (Weinland.  B. 
1903,  36.  1402  ) 

Potassium  selenophosphate, 
2K20,  P20fi,  2Se05+3H20. 

Sol.  in  H20  with  decomp. 

3.5K20,  PjOj.  5Se08-f5.5H20.  Easily 
sol  in  H20.  (Weinland.) 

Rubidium  selenophosphate, 

2Rb20,  P206,  2Se08+3H20. 
Sol.  in  H20  with  decom.    (Weinland.) 

TYiseleaophosphorous  acid. 
Potassium  in'selenophosphite: 


Decomp.  by  moist  air  and  dil.  acids;  sol. 
in  cone.  KOEH-Aq.;  si.  sol.  in  cold,  easily  sol. 
in  hot  H*0.  (Muthmann,  2.  anorg.  1897. 
13.198.) 


Selenosamic  acid,  HSeO2NH2. 

Known  only  in  its  salts. 

Ammonium  selenosamate,  (NH4)SeO2NH2. 

Deliquescent  Decomp.  slowly  by  H20 
into  (NH4)2Se08 

1  pt.  is  sol.  in  116  pts.  cold  alcoholic  am- 
monia at  12°.  More  sol.  in  hot  alcoholic 
ammonia.  SI.  attacked  by  cold  HC1  or  HNO8. 
(Cameron  and  Macallan,  C.  N.  1888,  57.  163.) 

Ammonium  hydrogen  selenosamate, 

NH4H(Se02NH2)2. 

Deliquescent.  Sol  in  14  pts  alcohol  at 
14°.  (Cameron  and  Macallan,  Proc.  Roy. 
Soc.  44.  112.) 

Selenostannic  acid. 

Ammonium  selenostannate,  3SnSe2l  (NH4)2Se 

+3H20. 
Sol.  in  H20.    (Ditte,  C.  R.  95.  641  ) 

Platinum  potassium  -  ,  K2Se,  SPtSe,  SnSe2. 
Insol.  in  hot  or  cold  H2O,  NE4OH,   or 
KOH+Aq.    Not  attacked  by  hot  HCl-f-Aq 
(Schneider,  J.  pr.  (2)  44.  507.) 

Platinum  sodium  -  ,  Na2Se,  3PtSe,  SnSe2. 
Properties  as  the  corresponding  K  salt. 
(Schneider  ) 

Potassium  -  ,  K2SnSe3+3H20. 
Easily  sol.  in  H20.    (Ditte,  C.  R.  96.  441.) 

Selenosulphantunonic  acid. 

Sodium  selenosulphantimonate,  Na8SbSeS3+ 

9H20. 

Sol.  in  H20.    (Hofacker,  A.  107.  6  ) 
Na8SbSi.6Se2,"8+9H2O.    Somewhat  sol.  in 

H20.    (Pouget,  A.  ch  1899,  (7)  18.  564.) 

Selenosulphantimonous  acid. 

Potassium  selenosulphantinionite, 

Sb4S6Se6K10+4H20. 

Sol.  in  E20.     (Pouget,  A.  oh.  1899,  (7) 
18.  563.) 


Sodium  selenosulphantimoirite,  Na 

4-9H20. 

Sol.  in  H20.  (Pouget,  A.  ch.  1899,  (7)  18. 
564.) 

Selenosulpharsenic  acid. 

Potassium  selenosulpharsenate,  3K»S,  AfljSe* 

+12H,0. 

Very  unstable  in  the  air  ."  Very  sol.  in  H2O. 
Faiily  stable  in  aqueous  solution.  Decomp. 
by  acids.  (Clever,  Z.  anorg.  1895,  10.  134.) 
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Sodium    selenosulpharsenate. 
8H20. 

Decomp.  by  acids;  stable  in  dry  air. 
(Messinger,  B  1897,  30.  801 ) 

3Na*S,  Afi»Sec+18HsO.  Quite  sol  in  H20; 
quite  stable  in  air.  (Clever,  Z.  anorg.  1895, 
10.  140.) 

Na«ABASe»+16HjO.  SI.  sol.  in  H2O,  de- 
comp. by  acids  (Messinger,  B  1897,  30. 
803.) 

NaeAs2S7Se-f-16H20.  Stable  in  dry  air; 
easily  sol.  in  H20;  decomp.  by  acids.  (Mr~ 
singer,  B.  1897,  30.  800.) 

Na3AsS2Se2-f-9H20.  Decomp.  in  aq.  solu- 
tion by  dil.  acids.  (Messinger,  B.  1897,  30. 
802.) 

NaaAsSSe3-h9H20.  Sol  in  H2O;  decomp. 
by  aq  acids;  hydroscopic.  (Messinger.) 

Selenosulphophosphorous  acid. 

Potassium     selenosulphophosphite,      2K2S, 

P2Ses-f-5H20. 

Sol.  in  H2O;  decomp.  by  acids.  (Muth- 
mann,  Z.  anorg.  1897,  13.  198.) 

Selenosulphostannic  acid. 

Ammonium  selenosulphostannate,  (NH4)2S, 

3SnSe2+3H2O. 

Easily  decomp.  (Ditte,  C.  R.  1882,  95. 
643.) 

Potassium ,  K2SnSe2S  +3H20. 

Very  easily  sol,  in  H2O.  (Ditte,  C.  R.  95. 
641.)  " 

Sodium ,  Na2SnSe2S-f-3H20 

Sol.  inH20.    (Ditte,  C  R.  95.  641 ) 

Selenosulphoxyarsenic  acid. 

Sodium  selenosulphoxyarsenate,  NasAs02SSe 
+10H20. 

Easily  sol  in  H20  but  solution  rapidly 
decomp  (Messinger,  B.  1897.  30.  798.) 

Na*As2S2Se06+24H20.     Sol.  in  H20. 
(Messinger.) 

Na$As2SeS804-f20H20.    Stable  in  dry  air. 
81.  sol.  in  H20;  decomp.  by  dil.  acids     (Mes- 
"       :) 


.     _  .    .   8+20^0.     Ppt       (Messin- 
ger.) 

Na*As8S2Se2Og4-36H20.    Decomp.  by  aq. 
acids;  sol  in  H20;  quite  stable.    (Messinger.) 

Selenosulphur  inoxide,  SeS08. 
See  Selenium  sulphoxide. 

Selenosulpliuric  acid,  H2SeS08. 

Known  only  in  its  salts. 


Potassium  selenosulphate, 

Deliquescent  in  moist  air;  decomp  by  H20. 
(Rathke,  J.  pr.  95.  1  ) 

Selenotrithionic  acid,  H2S2SeO6. 

Known  only  in  solution,  which  is  stable  in 
dark.  (Schulze,  J  pr.  (2)  32.  390.) 

Barium  selenotrithionate. 
Sol.  inH20.    (Rathke.) 

Potassium ,  K2SeS2O6. 

Sol.  in  H20  with  gradual  decomp  (Rathke 
J  pr.  95.  8;  97.  56.) 

Diselenotrithionic  acid,  H2SSe2O6. 

Exceedingly  unstable     (Schulze.) 

Selenovanadic  acid. 

Lithium  selenovanadate,  4Li20,  6V206,  5SeO2 

+30H20. 

Very  sol.  in  H20.  (Prandtl  and  Lustig,  Z. 
anorg.  1907,  53.  401.) 

Potassium  selenovanadate,  2K2O,  3V2Ofi, 
12Se02+12H20. 

(Prandtl  and  Lustig.) 

3K20,  5V205,  16SeO2+40H20.  (Prandtl 
and  Lustig.) 

4K20,  6V206,  2lSeO2+37H2O.  (Prandtl 
and  Lustig ) 

5K20,  10V205,  26SeO2-f  43H20.  (Prandtl 
and  Lustig.) 

Sodium  selenovanadate,  4Na20, 6V208,  5SeO2 
+20H2O. 

Very  sol.  in  H20.  Solution  decomp.  grad- 
ually (Prandtl  and  Lustig.) 

2Na20,  7V206,  10SeOs+13H20.  (Prandtl 
and  Lustig.) 

2Na20,  7V2Ofi,  12SeO2-H45H20,  and 
4-90E20.  (Prandtl  and  Lustig.) 

Selenoxyarsenic  acid. 

Ammonium  selenoxyarsenate,  2(NH4)20, 

2Se08,  As206+3H20. 

Sol.  in  H20  with  decomp.  (Weinland,  B. 
1903,  36.  1403 ) 

Barium  sodium  selenoxyarsenate. 

BaNaAs08Se+9H20. 
Ppt.    (Wemland,  Z.  anorg.  1897, 14.  56.) 

Potassium  selenoxyarsenate,  2K2O,  2SeO», 
As206+3H20. 

Sol.  in  H20  with  decomp.  (Weinland  and 
Barttlingck,  B.  1903,  36.  1403.) 

7K20,10Se08,2As206+llH20.  Very  sol. 
in  H20.  (Weinland  and  Barttlingck.) 

3K20,  As2Sefi-hlOH20,    Easily  decomp.  by 
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moisture.     Very  sol.  in  H20      (Clever,  Z 
anorg.  1895,  10.  126.) 

Rubidium  selenoxyarsenate,  2Rb2O,  2Se03 

As205+3H20. 
Sol  in  H20  with  decomp     (Weinland  anc 
Barttlingck.) 


Sodium  selenoxyarsenate, 

Fairly  stable  in  air  and  in  aq  solution 
(Weinland,  B.  1896,  29.  1010.) 

NasAsSe03+12H2O  Stable  in  the  air 
when  pure;  sol.  in  H20  with  decomp  CWein- 
land,  Z.  anorg.  1897,  14.  50.) 

Na3AsSe03+12H20.  Very  sol  in  H20 
very  unstable.  (Szarvasy,  B.  1895,  28.  2657  ) 

3Na20,  3Na2Se,  As206+50H26.  Easily 
sol.  in  H20.  Solution  may  be  boiled  for  a 
long  time  without  decomp.  (Clever,  Z. 
anorg.  1895, 10. 136.) 

Selenoxyphosphoric  acid. 

Ammonium  /nselenwowoxyphosphate, 

(NH4)3PSe30-j-10H2O. 
Ppt.    (Ephraim,  B.  1910,  43.  280.) 

Ammonium    hydrogen    ?nselen?«0r&oxyphos- 

phate,  (NH4)5H(PSe30)2+18H20. 
Ppt.    CEphraim ) 

Barium  hydrogen  cfoselendtoxyphosphate, 

BaHPSe202+14H20 
Decomp  in  moist  air.    (Ephraim  ) 

Potassium  selenoxyphosphate,  K3PSe2.5Oi.B 

+H,0 

Decomp.  by  HN03  Insol.  in  alcohol  and 
ether.  (Ephraim.) 

Sodium  Mowoselen^noxyphosphate, 

Na3PSe03-f20H20. 
Decomp.  by  H20.    (Ephraim.) 

Sodium  fnselenwowoxyphosphate,  NasPSesO 

+10H20. 

Sol.  in  H20.  Defeomp.  in  aq.  solution. 
Easily  sol.  in  cone.  NaOH+Aq.  (Muth- 
mann,  Z.  anorg.  1897,  13.  199.) 

Selenyl  bromide,  SeOBr2  (?). 
(Schneider,  Pogg.  129.  450.) 

Selenyl  bromide  sulphur  Znoxide,    SeOBr2, 

S08. 
(Prandtl,  Z.  anorg.  1909,  62. 242.) 

Selenyl  chloride,  Se02Cl2. 

Easily  decomp.  by  H20.  (Weber,  Pogg. 
118.  615.) 

Selenyl  sulphur  chloride. 
See  Sulphoselenyl  chloride. 


Selenyl  stannic  chloride,  2SeOCl,  Sn,Cl4 

Extremely  deliquescent.  Completely  sol. 
in  H2O.  (Weber,  B.  A.  B.  1865.  154.) 

Selenyl  titanium  chloride,  2SeOCl2,  TiCl4. 

Decomp.  by  H20  with  separation  of  an 
msol.  residue  Decomp.  by  NBUOH-j-Aq. 
(Weber,  B.  A.  B.  1865.  154.) 

S  esquiauramine  . 


Sesquihydranrylamine,  (HOAu)3N,  NH8. 
See  /SfesgwTiydraurylamine. 

Silicic  acid,  Si02,  $H20. 

See  also  Silicon  cfaoxide. 

Silicic  acid  is  sol  in  1000  pts  pure  H2O. 
(Kirwan.) 

When  pptd.  from  alkali  silicates  -fAq  by 
C02,  0.021  pt.  Si02  remains  dissolved  ni  100 
pts.  H20.  (Strupkmann,  A.  94.  341.) 

When  pptd.  as  above,  100  pts.  H20  dissolve 
0.09  pt.  Si02  in  3  days;  100  pts.  H2C08+Aq 
dissolve  0.078  pt.  Si02  in  3  days.  But  if 
heated  much  more  dissolves,  the  jelly  itself 
becoming  liquid,  such  jelly  containing  249 
pts.  Si02  to  100  pts.  H20.  This  solution  is 
not  pptd.  by  considerable  quantities  of  al- 
cohol, but  cone.  (NHOiCOa,  NaCl,  or  CaCl2-h 
Aq,  etc  ,  cause  gelatinization  (Maschke,  J. 
pr  68.  234.) 

Solubility  in  H20  depends  on  the  amt.  of 
H2O,  m  presence  of  which  the  silicic  acid 
is  set  free  by  dil.  acids,  C02,  or  alkali  salts  + 
Aq.  If  H20  is  present  in  sufficient  quantity 
to  retain  the  silicic  acid,  much  more  will 
remain  m  solution  than  can  be  dissolved  by 
digesting  the  gelatinous  acid  with  H2O  after- 
wards 1  pt  Si02  can  thus  be  held  in  solution 
by  500  pts  H20  Presence  of  NH4OH, 
(NH4)2CO3,  or  NH4C1  (in  solutions,  of  which 
Si02  is  remarkably  insol.)  diminishes  the 
power  of  H20  to  retain  Si02  in  solution.  Si02 
is  always  more  sol.  m  dil.  than  cone.  NH4OH 
+Aq.  (Liebig,  A.  94.  373.) 

Silicic  acid  from  the  coagulation  of  the  col- 
oidal form  (see  p.  802)  is  sol.  in  about  5000 
pts.  HaO  when  formed  from  a  1%  solution, 
and  10,000  pts.  when  formed  from  a  5%  solu- 
tion, but  is  insol.  after  being  dried  .  (Graham  , 
A.  121.  36.) 

Silicic  acid  is  more  sol.  in  dil.  acids  than  in 
I20,  because,  when  acid  is  added  in  excess 
to  moderately  dil.  K2Si03+Aq,  the  solution 
remains  clear,  but  if  only  enough  acid  is 
added  to  neutralize  the  base  present,  silicic 
acid  will  gradually  separate  out^  If  acid  is 
added  to  cone.  K2SiOs-j-Aq,  silicic  acid  sep- 
arates out  insol.  in  excess  of  acid,  but  if 
20-30  pts.  H2O  are  present  to  1  pt.  K2SiO3, 
and  an  excess  of  acid  added  at  once,  the  silicic 
acid  will  remain  in  solution.  This  result  is 
.btained  with  HC1,  HN03,  H2S04,  or 
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HC2H3O2+Aa.  These  solutions  may  dissolve 
a  neutral  salt  until  saturated  and  no  silicic 
acid  will  separate  out.  Therefore  it  is  the 
acid  that  holds  the  Si02  in  solution,  and  not 
the  H2O.  (C.  J.  B.  Karsten,  (1826)  Pogg. 
6.  353.) 

-  Even  C02  has  the  power  of  holding  SiO2 
in  solution.  (Karsten,  I.  c.) 

Solubility  in  acids  of  silicic  acid  of  Struck- 
mann  (see  above):  100  pts.  dil.  HCl+Aq  of 
1.088  sp.  gr.  dissolve  0.0172  g.  Si02  in  11  days; 
100  pts.  H20  sat.  with  C02  dissolve  0.0136  g. 
Si02  in  7  days 

Silicic  acid  obtained  by  passing  SiF4  into 
H20  is  sol.  while  still  moist  in  11,000  pts. 
cold,  and  5500  pts.  boiling  HCl-j-Aq  of  1.115 
sp.  gr.  (Fuchs,  A.  82.  119.) 

Silicic  acid  at  the  moment  of  separation  (as 
in  dissolving  cast-iron?  steel,  etc.)  is  abun- 
dantly sol.  in  aqua  regia  (3  pts.  HCl-f  Aq  of 
sp.  gr.  1.13  and  1  pt.  HN08+Aq  of  sp.  gr. 
1.33).  (Wittstein,  Z.  anal.  7.  433.) 

The  aq.  solution  obtained  by  the  hydroly- 
sis of  ethyl  silicate  is  more  stable  in  acids + 
Aq  or  alkali  than  in  pure  H20.  (Jordis,  Z. 
anorg.  1903,  35.  16  ) 

NH4OH-f-Aq  dissolves  considerable  freshly 
precipitated  silicic  acid,  (NH4)2C03  only  a 
very  little.  (Karsten,  Pogg.  6.  357.) 

Dry  or  ignited  SiO2  is  sol.  in  NH4OH-h 
Aq.  100  pts.  NE4OH+Aq  containing  10% 
NHj  dissolve:  0.714  pt.  SiO2  from  gelatinous 
silicic  acid;  0.303  pt  from  artificially  dried 
silicic  acid;  0.377  pt.  from  amorphous  Si02; 
0.017  pt.  from  quartz.  (Pnbram.  Z.  anal.  6. 
119.) 

NH4OH+ Aq  dissolves  0  382  pt.  Si02  from 
dry  silicic  acid:  0.357  pt.  from  ignited  Si02; 
0.00827  pt.  from  quartz.  (Souchay.  Z.  anal. 
11.  182.) 

Silicic  acidprecipitated  from  alkali  silicates 
-f-Aq  with  C02  is  sol.  as  follows:  100  pts. 
pure  H20  dissolve  0.021  pt.  Si02;  100  pts. 
(NH4)2C084-Aq  containing  5%  (NH4)2C03, 
0.020  pt.;  100  pts  containing  1%(NH4)2C03, 
0.062  pt.;  100  pts.  NH4OH+Aq  containing 
19.2%  NH8,  0,071  pt.:  100  pts.  containing 
1.6%,  0.0986  pt.  (Struckmann,  A,  94. 
341 ) 

100  pts,  NH4OH+Aq  (10%  NH8)  dissolve 
of:  crystallised  SiO2,  0.017  pt.;  amorphous 
Si02,  ignited,  0.38  pt.;  amorphous  3Si02, 
4H20,  0.21  pt.;  amorphous  silicic  acid  in  form 
of  jelly,  0.71  pt.  Upon  evaporation  no  ppt. 
is  formed,  even  when  80  mols.  Si02  are  present 
to  1  mol.  NH8.  (Wittstein,  J.  B.  1866.  192.) 

Sol.  in  KOH  or  NaOH-j-Aq,  especially  if 
warm.  (Dumas.) 

Sol.  in  K2Si08  or  Na2Si03+Aq.    (Fuchs.) 

Easily  sol.  in  boiling  Na2C08+Aq,  separat- 
ing as  a  jelly  on  cooling.  (Pfaff.) 

NH4C1  or  other  NH4  salts  ppt.  SiOa  from 
solution  in  ]Sra2COs+Aq. 

100  pts.  T120  in  H20  dissolve  4.17  pts. 
•amorphous  Si02  in  24  hours'  boiling.  (Flem- 
iming,  Jena.  Zeit.  4.  36.) 


Sol.  in  butyl  amine.  (Wurtz,  A.  ch  (3)  42. 
166.) 

Not  more  sol.  in  H20  containing  sugar  than 
in  pure  H20.  (Petzholdt,  J  pr.  60.  368.) 

Soluble  sihac  acid. 

Colloidal  form  by  dialysis  Solutions  con- 
taining 4.9%  Si02  may  be  evaporated  until 
they  contain  14%  Si02.  The  Si02  is  separated 
from  its  solution  thus  made  in  many  ways — 

(1)  By  standing.    This  happens  the  more 
easily  the  more  cone,  the  solution  is,  and  is 
hastened  by  heat.  A  10^12  %  solution  gelatin- 
izes at  ordinary  temp,  in  a  few  hours,  and 
immediately  upon  heating.    4  5-6%  solution 
may  be  kept  5-6  days,  a  2%  solution,  2-3 
months,  and  a  1%  solution  may  be  kept  2 
or  more  years  without  gelatinizing. 

(2)  When  the  solution  is  evaporated  to  dry- 
ness  in  vacuo  at  15°  a  transparent  glass  is  left 
which  is  insol.  in  H20 

(3)  The  coagulation  of  colloidal  silicic  acid 
is  accelerated  by  powdered  graphite  and  other 
indifferent  bodies,  and  it  is  brought  about  in  a 
few  minutes  by  a  solution  of  the  alkali  car- 
bonates, even  when  only  Vio,ooo  pt.  of  the 
carbonate  is  present     (Graham,  A.  121.  36.) 

(4)  Coagulation  is  also  brought  about  by 
passing  C02  through  the  solution.    (Liebig.) 

C02  does  not  cause  coagulation.  (Maschke.) 

Coagulation  is  not  caused  by  H2S04,  HC1, 
HN03,  HC2H302,  H2C4H406,  or  NH4OH+ 
Aq,  or  by  neutral  or  acid  salts  H-Aq.  (Gra- 
ham.) 

NaCl  and  Na2S04+Aq  coagulate  the  solu- 
tion. (Maschke ) 

Alcohol,  sugar,  glycerine,  or  caramel  do 
not  coagulate. 

Soluble  A1208H6,  Fe2OeHo,  albumen,  and 
casern  precipitate  soluble  Si02.  (Graham,  A. 
121.36.) 

The  jelly  from  colloidal  Si02  is  very  sol  in 
slightly  alkaline  H2O.  1  pt.  NaOH  in  10,000 
pts.  H20  dissolves  in  an  hour  at  100°  an  amt. 
of  the  jelly  corresponding  to  200  pts.  Si02. 
(Graham.) 

Other  colloidal  forms. 

Various  solutions  of  silicic  acid  may  be 
obtained  as  follows: 

The  jelly  formed  when  SiF*  is  passed 
through  H20  dissolves  in  a  large  amt.  of  H20, 
and  Si02  separates  out  on  evaporation.  This 
is  still  sol.  in  H20,  but  is  made  insol.  by  evap- 
oration with  HC1  or  H2S04.  (Berzelius.) 

When  SiF4  is  absorbed  by  crystallized 
HSB08,  and  the  HF  and  H8B08  removed  by 
a  large  excess  of  NH4OH+Aq,  a  silicic  acid  is 
obtained  which  is  very  sol.  in  H20.  The 
solution  is  not  decomp.  by  boiling,  but  on 
evaporation  an  insol.  powder  remains.  (Ber- 
zelius, A.  ch.  14.  366.) 

When  K2SiO3+Aq  is  precipitated  by  CuCl2, 
the  precipitate  washed  and  dissolved  in  HCl-f 
Aq,  the  solution  treated  with  H2S  filtered  and 
boued,  a  solution  of  silicic  acid  is  obtained 
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which  gelatinizes  with  KOH  or  NH4OH+Aq. 
(Doven,  A  ch  (3)  21.  40.) 

When  Na2Si03-i-Aq  containing  at  most  3% 
Si02  is  saturated  with  HCl-f  Aq  of  1  10  sp. 
gr ,  and  Na2SiO3  added  until  the  solution  is 
slightly  opalescent  and  carefully  warmed  to 
30P,  a  gelatinous  mass  is  obtained  which  will 
dissolve  in  H20  by  12-16  hours'  boiling  if 
treated  before  being  exposed  to  the  air  The 
solution  is  slightly  opalescent  The  solution 
can  be  evaporated  by  heat  until  it  contains 
6%  Si02  In  a  vacuum  or  over  H2S04,  solu- 
tions containing  10%  may  be  obtained.  The 
electric  current,  freezing,  alcohol,  or  H2S04 
precipitate  or  coagulate  the  solution  (Kuhn. 
J.  pr  59.  1 ) 

§iS2  with  H20  gives  off  H2S,  and  forms  a 
solution  of  Si02  which,  after  dilution,  can  be 
kept  for  months.  But  when  boiled  or  evapo- 
rated, or  when  a  sol  silicate  is  added,  it 
becomes  gelatinous.  It  leaves  an  insol. 
residue  when  evaporated  to  dryness  (Fremv, 
A.  ch  (3)38.314) 

Various  forms  of  silicic  acid  have  been  de- 
scribed as  definite  compounds  of  Si02  with 
varying  amounts  of  H20,  but  it  is  doubtful  if 
any  true  definite  compounds  exist,  as  the  per- 
centage of  H2O  varies  with  the  moisture  of  the 
air  to  which  it  is  exposed.  (See  Ebelmen,  A. 
ch.  (3)  16.  129,  Doveri,  A  ch.  (3)  21.  40, 
Fuchs,  A.  82.  19;  Merz,  J.  pr  99.  177,  van 
Bemmelen,  B.  11.  2232,  etc.) 

Silicates. 

The  silicates  are  insol.  m  H2O  with  the  ex- 
ception of  the  alkali  salts,  and  these  are  sol. 
only  when  the  ratio  of  the  base  to  the  acid  is 
above  a  certain  limit, 

Aluminum  silicate,  2A1203,  Si02-f  10H20. 

Min  Colfynte  Sol.  in  acids,  with  forma- 
tion of  Si02,  a?H20.  Becomes  transparent  in 
H20  and  is  decomp. 

4A1203,  3Si02.    Min.  Dillmte. 

A1203,  Si02  Min.  Andalusite,  Chiastolile, 
Silhmannite,  Disthene  or  Cyamte.  Insol.  m 
acids.* 

+5-7  H20.  Min.  Allophane.  Completely 
sol.  in  dil.  acids;  decomp.  by  cone,  ackls  with 
separation  of  Si02,  #H20. 

2A1208,  3Si02  +4H20.  Min.  Pholerite  In- 
sol. in  HNOs+Aq. 

+6H20.    Min  Glageriie. 

AljOs,  2Si02+2H20  Min,  Kaolin.  Clay. 
Insol.  in  dil.  HC1  or  HN03-f-Aq;  moderately 
dil.  H2S04+Aq,  when  heated  to  evaporation, 
extracts  A1208  and  some  SiOs,  ana  leaves*  the 
rest  of  the  Si02,  sol.  in  boiling  Na2C08+Aq. 
All  the  A1208  is  dissolved  by  heating  with  5-6 
pts.  H2SO<+lgt.H20  until  H4S04  evaporates, 
and  then  treating  with  H2(X 

Quickly  attacked  by  H2SiFe+Aq. 

Decomp.  by  boiling  KOH+Aq,  with  resi- 
due of  SiOg.  (Rammelsberg.) 

KOH+Aq  extracts  H  of  the  Si02  (Mala- 


guti);  is  converted  thereby  into  double  sili- 
cates of  K  and  Al,  which  are  sol.  in  HCl+Aq 
(Lemberg ) 

Solubility  in  KOH  and  HC1  increased  if 
first  heated  to  a  low  glow.  (Glinka,  C.  C. 
1899,  II.  1063.) 

Colloidal  clay      (Schlosing,  C.  R  79.  473.) 

-f  4H20.    Halloysite.    Decomp.  by  acids. 

4A1203,  9Si02+12H20  Min.  Porcelain 
day  from  Passau. 

A1208,  3SiO2+3H20.  Min.  Rizoumofi- 
sktne. 

A1203,  4SiO2-j-7H20.  Mm.  Montmoril- 
lomte.  Not  decomp.  by  HCl+Aq,  but  by 
hot  H2SO4. 

+H2O.  Min.  Pyrophylhte  Not  decomp. 
by  H2SO4. 

+3H20     Min  Anauxite 

2A12O3,  9Si02+6H20.    Min.  Cimohte. 

"Aluminum  silicate"  is  insol  in  acetone. 
(Naumann,  B  1904,  37.  4328);  ethyl  acetate. 
(Naumann,  B.  1910,  43.  314.) 

Aluminum  barium  silicate,  A1203,  BaO,  2SiO2 
+H20  (?). 

Mm.  Edingtonite  Decomp.  by  HCl+Aq 
with  separation  of  SiO2,  #H20 

5A1203,  4BaO,  10Si02  (Fremy  and  Fell, 
C.  R  85.  1033.) 

2A1203, 4BaO,  7Si02.  Min.  Baryhte.  Very 
si.  decomp.  by  alkali  carbonates  H-Aq  (Blom- 
strand.) 

Aluminum  barium  potassium  silicate, 
A12O3,  (Ba,  K2)0,  5Si02+2H20. 

Min.  Harmotome.  When  finely  powdered, 
difficultly  decomp.  by  HCl+Aq  with  separa- 
tion of  pulverulent  Si02,  o;H20. 

A1203,  (Ba,K2)0.4Si02.  Min.  Hagalophane. 
Scarcely  attacked  by  acids. 

Aluminum  caesium  silicate,  H2Cs2Al2SiBOi5  (?) 
Min.  Pollucite.    Very  si.  decomp.  by  HC1+ 
Aq. 

Aluminum  calcium  silicate,  A1203,  CaO,  2Si02. 

Mm.  Anorthite.  Completely  decomp.  by 
HCl+Aq  with  separation  of  pulverulent  Si02, 
sH2Q. 

Min,  Barsowite.  Instantaneously  decomp. 
by  HCl+Aq,  with  separation  of  gelatinous 
Si02,  zH20. 

+4H20.  Min.  Gismon<hte  Gelatinizes 
with  HCl+Aq. 

A12O3,  CaO,  3Si02+3H20.  Min.  Scolezite. 
Easily  sol.  in  HCl+Aq,  without  formation  of 
gelatinous  SiO2.  Sol.  in  H2C204+Aq  with 
pptn,.  of  CaC204. 

Decomp.  by,  and  sol.  to  a  certain  extent  in 
H2C08+Aq,  and  decomp.  also  even  by  pure 
H2(X  (Rogers,  Am.  J  Sci.  (2)  6.  408.) 

+5H20.  Min.  Levyn.  Decomp.  by  acids 
without  gelatinizing. 

A1208,  CaO,  4Si02+3H20.  Mm.  Capor- 
cianite.  Lemhardite.  Efflorescent.  Easily 
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sol.  in  acids,  with  pptn.  of  gelatinous  SiO2, 


A1203,  CaO,  4Si02+4H20.  Min.  Laumon- 
tite.  Easily  gelatinizes  with  HC1  or  HN03  + 
Aq,  but  is  not  affected  by  H2S04  unless  hot. 

A1203,  CaO,  6Si02+5H20.  Mm  Epistil- 
bite  Gelatinizes  with  cone  HCl+Aq  (Gold- 
schmidt,  Z.  anal  17.  267 ) 

Scarcely  decomp.  by  boiling  cone.  HC1+ 
Aq  (Jannasch  and  Tenne,  Miner  Jahrb. 
1880, 1.  43  ) 

+6H2O  Stilbite  Heulandite  Slowly 
but  completely  gelatinized  by  HC1  +  Aq 

A1203,  2CaO,  3Si02+H20.  Min.  Prehnite. 
Imperfectly  decomp.  by  acids  before  ignition, 
but  easily  afterwards. 

A1203,  3CaO,  3Si02  Lime  alumina  garnet 
Grossularite  Partially  decomp.  by  acids 
before  ignition,  but  easily  afterwards. 

2A12O3,  CaO,  2Si02+H20.  Margnrite. 
Not  attacked  by  acids. 

3A1203,  4CaO,  6SiO2+H2O.  Zowte  Par- 
tially decomp.  by  HCl+Aq. 

4A1203,  6CaO,  9Si02.  Mm.  Meiomte 
Completely  sol.  in  HCl+Aq. 

Aluminum   calcium  ferric   silicate,   2A1203, 

4CaO,  Fe203,  6SiO2+H20. 
Min.  Epidote.    Only  si.  attacked  by  HC1+ 
Aq  before  ignition. 

Aluminum  calcium  ferric  magnesium  silicate, 

H14(Ca,  Mg)40(Al2,  Fe2)10Si350147. 
Mm.  Vesuviamte,  Idiocrase    Only  partially 
decomp.  by  HCl+Aq  before  ignition. 

Aluminum  calcium  iron,  etc..  silicate  borate. 

EJRVrAl,,  B2)3Si8082. 
Mm.  Axinite.    Not  attacked  by  HCl+Aq 
before  ignition. 

Aluminum  calcium  magnesium  silicate, 
4H4Ca2Mg8SiG024, 5H2CaMgAl6O12  = 
15A1203,  13CaO,  37MgO,  24Si02+ 
13H20. 

Mm.  Chntomte.  Completely  decomp.  by 
HCl+Aq  without  gelatinization. 

3H4Ca2Mg8Si6024,  4H2CaMgAl6012.  Mm 
Bmndis&te.  Not  attacked  by  HCl+Aq 
Slowly  decomp  by  boiling  cone.  H2S04 

5H4Ca2Mg8Si6024.  SHaCaMgAlsOuj.  Min. 
Xanthophyllite.  very  si  decomp.  by  hot 
HCl+Aq. 

3CCa,  Mg)0,  A1203, 2Si02  Min.  Gehlenite 
Easily  decomp.  by  acids. 

Aluminum  calcium  potassium  silicate, 

(H,  K)2CaAl2Si6016+6H20. 

Min.  Chabasite.    Decomp.  by  HCl+Aq. 

(K2,  Ca)Al2Si3010+4H20.  Min.  Zeagonite. 
Completely  sol.  in  HCl+Aq. 

Aluminum  calcium  sodium  silicate,  3A1203, 

SCaO,  Na20,  9Si02. 
Min.    Sarcolite  Decomp.  by  acids. 


2A1203,  12(Ca,Na2)O,  9SiO2  (?)  Mm. 
MelHkte.  Gelatinized  by  acids 

Na2CaAl4&i2Oi2  (?).    Mm.  Margante 

Na2CaAl4Si10O28.  Mm.  Faujasite.  De- 
comp. by  HCl+Aq 

(Naa,  Ca)Al2Si4012  Mm  GmeKmte.  De- 
comp by  HCl+Aq 

(Ca,  Na2)Al2SiflOi9+6H20.  Mm.  Foresite. 
Difficultly  decomp  by  HCl+Aq. 

(Ca,  Na2)Al2Si208+2^H20.  Min.  Thorn- 
sonite  Gelatuiizes  with  HCl+Aq 

zNaaAUSieOie,  2/CaAl2Si208.  Min.  Oligo- 
clase,  Labradonte  SI.  decomp.  by  acids, 
more  easily  the  larger  the  amt.  of  Ca  present 

Aluminum  calcium  sodium  silicate  sulphate, 

2(Na2,  Ca)Al2(Si04)2,  (Na2,  Ca)SO4. 
Mm  Hauyn.    Gelatmizes  with  HCl+Aq. 

Aluminum  glucinum  silicate,  A12O3,  3G1O, 
6Si02. 

Min  Beryl  Emerald  Not  decomp.  by 
acids,  excepting  partially  by  H2S04  after  be- 
ing ignited 

A1203,  2G10,  2Si02+H20.  Mm  Euclase. 
Not  attacked  by  acids 

Aluminum  ferrous  silicate,  Al2Fe(SO4)3. 
Min.  Garnet.    SI  decomp.  by  HCl+Aq 
H2FeAl2Si07.     Mm    Chlontoid      Not  at- 
tacked by  HCl+Aq.     Completely  decomp. 
by  H2S04. 
A1203,  3FeO,  3Si02+3H20.    Mm.  Voigiite. 


Aluminum  iron  lithium  potassium  silicate, 

K3LisFe4Al12Si2o065. 
Mm.  Zmnualdite.    SI  decomp.  by  acids. 

Aluminum  ferrous  magnesium  silicate, 

6A12O3,  3(Mg,  Fe)0,  6Si02+H2O. 
Min.  Staurohte.   Not  attacked  by  acids. 

Aluminum  ferric  magnesium  silicate, 

2(A12,  Fe2)03,  2MgO,  5Si02. 
Mm.  Cordiente     SI.  attacked  by  acids 
+zH2O.    Mm  Esmarkzte,  Chlorophylhte. 

Aluminum  ferrous  manganous  silicate.  ALOs, 

FeO,  2MnO,  3Si02. 
Mm.  Partschimte. 

Aluminum  ferrous  sodium, etc.,  silicate  borate, 
K(AW  (B2)  Si4020 + R'f  CA1,),  (B,)  Si4020, 
etc.  " 

Min.  Tourmaline.    Not  decomp.  by  HC1+ 
Aq;  very  si  decomp.  by  H2S04. 

Aluminum  lithium  silicate,  A1208,  Li20,  5SiO2. 
Not   attacked   by   acids.      (Hautefeuille, 
C.  R.  90.  541.) 
A1208,  Li20,  6Si02. 

-  A1203,  Li20,  4Si02.   [Min.  Spodumene.  Not 
Stacked  by  acids. 
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4A1203,  3Li2O,  30Si02.    Mm  Petalite.    Not 
attacked  by  acids. 

Aluminum  lithium  potassium  silicate, 

(Li,  K)10Al10Si16062 
Mm.  Lepidolite.    SI  decomp.  by  acids. 

Aluminum  magnesium  silicate,  5A1203,  4MgO; 

2Si02 
Mm.  Sapphirme. 

Aluminum  magnesium  potassium  silicate, 


Min.  Lepidomelane.  Easily  decomp.  bv 
HC1  or  HNOs+Aq,  with  residue  of  a  skeleton 
of  Si02. 

3A1203,  12MgO,  2K20;  12Si02+H20.  Min. 
Anomite. 

7A1203,  35MgO,  7K20,  36SiO2.  Min. 
Phlogopite. 

Aluminum  manganous  silicate,  2A1203,  6MnO, 

6Si02. 

Not  decomp.  by  very  dil.  HCl+Aq.  (Gor- 
geu, C.  R.  97.  1303  ) 

Alum  in  urn   potassium  silicate,   A1203,   K20, 
Si02 

Very  slowly  decomp  by  cold  H20;  12%  is 
dissolved  by  hot  H2O.  Sol.  in  alkali  hydrox- 
ides +Aq,  but  insol  in  carbonates  H-Aq. 
*  K20,  A1203,  2Si02.  Insol  in  cold  H20,  but 
6%  dissolves  on  boiling  Sol  in  dil  acids. 
Insol  in  alkali  hydroxides  or  carbonates  +Aq 
(Gorgeu,  A.  ch.  (6)  10.  45  ) 

K20,  A12O3,  3Si02-h3H20.  Easily  sol.  in 
HN03+Aq.  (Deville,  A.  ch.  (3)  61.  313.) 

K20,  A120S,  4Si02  Mm.  Leudte.  De- 
comp. by  HCl+Aq  with  separation  of  pul- 
verulent SiO2 

+4H20.    Ppt.    (Deville,  C.  R.  54.  324.) 

H4K2Al6Si8024  Min.  Muscovite,  "Mica." 
Not  attacked  by  HC1  or  H2S04+Aq. 

K2Al4Si6Oi7+3H20.  Min.  '  Finite.  Partly 
decomp.  by  HCl+Aq. 

K2Al2Si6Oi6.  Mm.  Orthoclase  Feldspar. 
Scarcely  attacked  by  acids  Slowly  sol.  in 
H2S04  or  HCl+Aq  when  finely  powdered. 
(Rogers.) 

Aluminum  potassium  sodium  silicate, 

K2Al2(Si08)4,  5Na2Al2(Si04)2  (?) 
Min.  Nephelme.    Decomp  by  HCl+Aq. 

Aluminum  silver  silicate,  Al2Ag4Si209. 
Insol  in  NH4OH+Aq.    (Silber,  B.  14.  941.) 
Al6Ag2Na4Si604.   As  above.    (Silber.) 

Aluminum  sodium  silicate,  Al20s,  Na20,  SiO2. 

Insol.  in  cold  H20,  but  38-40%  dissolves  in 
hotH20.  (Gorgeu.) 

A1203,  Na20,  2Si02.  Insol.  in  cold  H20; 
boiling  H20  dissolves  1-2%.  Sol.  in  HC1  or 
HN03  diluted  with  10-20  vols.  H2O.  Insol. 


in    alkali    hydroxides    or    carbonates  +Aq. 
(Gorgeu,  A  ch.  (6)  10.  145.) 

Not  attacked  by  H20.    (Silber,  B.  14.  941.) 

+3H20.  Easily  sol.  in  HCl+Aq  (v. 
Ammon.) 

A1208,  Na2O,  3Si02+3H20.  Decomp.  by 
acids  (Deville,  A.  ch.  (3)  61.  326  ) 

A13O8,  Na20,  4Si02+3H20.  Easily  sol.  in 
HCl+Aq  (v.  Ammon  ) 

2Al2Qs,  3Na20,  3Si02.  Insol.  in  cold  H2O, 
but  27-30%  dissolves  on  boilmg.  (Gorgeu.) 

H4Na2Al6SiGO24  Mm.  Paragonite.  De- 
comp by  cone.  H2SO4. 

Na2Al2Si4Oi2+2H20  Mm.  Anadite 
Readiv  decomp.  by  HCl+Aq 

Na2Al2Si8Oi0+2H20  Min  Natrolite.  Sol. 
in  H20  with  separation  of  SiOo  Also  sol.  in 
H2C204+Aq. 

Na2Al2Si6Oi6.  *  Min.  Albite.  Not  attacked 
by  acids 

Aluminum  sodium  silicate  chloride, 

3Na2Al2(Si04)2j  2NaCl. 
Min    Sodalite.     Easily   decomp.  by  HC1, 
and  HNOs+Aq. 

Aluminum  sodium  silicate  sulphate, 

3Na2Ali(Si04)2,  Na2S04. 
Mm.  Nosean.     Easily  decomp.  by  HC1+ 
Aq 

Aluminum  sodium  silicate  sulphide. 
See  tntramarine. 


Barium  silicate, 

Somewhat  sol  in  boiling  H20.  Completely 
sol.  in  dil  HCl+Aq.  (v.  Ammon  ) 

+6H2O,  or  7H20.  Boiling  H20  decom- 
poses, and  dissolves  about  %  the  weight  of 
this  substance,  (le  Chatelier,  C.  R.  92.  931.) 

2BaO,  Si02.  Decomp  by  H20  into  BaSi08 
+6H2O  (Laudrm.) 

Bismuth  silicate,  2Bi208,  3Si02. 
Min.  Eulytite.   Decomp.  by  HCl+Aq. 

Bismuth,  ferric  silicate,  Bi2Fe4Si4Oi7. 
Min.  Bismuthofemte. 

Boron  calcium  silicate. 

See  Borate  silicate,  calcium,  and  Silicate 
berate,  calcium. 

Cadmium  silicate,  CdSi08+lKH20. 

Sol.  in  HCl+Aq  with  deposition  of  pul- 
verulent Si02,  a;H20.  (Rousseau  and  Tite. 
C.  R.  114.  1262.) 

Caesium  silicate,  Cs2Si03. 

(Kahlenberg,    J.   phys.   Chem.    1898,    2. 

82.) 
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Calcium  silicate,  CaSiO3 

Slowly  sol.  in  H20;  sol.  in  HCl-f-Aq 

Sol  in  about  100,000  pts  H20  (Gorgeu 
A  ch  1885,  f6)  4.  550.) 

100  cc.  sat.  aq.  solution  of  air  dried  cal- 
cium silicate  contains  0.0046  g.  CaO  =0.0095 
g.  CaSiOa  at  17°.  (Weisberg,  Bull.  Soc 
1896,  (3)  16.  1097.) 

100  cc.  sat.  solution  of  air  dried  calcium 
silicate  in  10%  sugar  solution  at  17°  contains 
0.0065  g.  CaO  =0.0135  g.  CaSi08;  20%  sugar 
solution,  0.0076  g.  CaO  =0.0175  g.  CaSi08. 

After  boiling  and  filtering  hot,  10%  sugar 
solution  contains  0.0094  g.  CaO  =0.0195  g. 
CaSi08;  20%  sugar  solution,  0.0120  g.  CaO  = 
0.0249  g.  CaSi08.  (Weisberg.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42,  3790);  ethyl  acetate  (Naumann, 
B.  1910,  43.  314  ) 

4CaO,3Si02.    (Laudrm.) 

5CaO,  3SiO2-f  5H2O.  When  freshly  pre- 
cipitated is  somewhat  sol  m  H20  and  easily 
decomp.  by  HCl+Aq.  (v.  Ammon.) 

CaO,  3Si02+2H20.  (Hjeldt,  J  pr.  94. 
129) 

2CaO.  9Si02+3H20.    Ppt. 

CaSiOs  Min  WoUastwdte  Gelatinizes 
with  HCl+Aq. 

CaSi205+2H20.  Mia.Okenite.  EasUy  de- 
comp by  cold  HCl+Aq  when  powdered. 

Calcium  glucinum  silicate  sodium  fluoride, 

(Ca,  Gl)16Si14043,  6NaF. 
Min.    Leucophane, 
7(Ca,  Gl)8Si207,  6NaF.   Mm.  Melinophane. 

Calcium  ferrous  silicate,  CaSiOs,  FeSiOs. 

Min.  Hederibergite,  Pyroxene.  SI.  decomp. 
by  acids. 

Calcium  ferric  silicate,  Ca8Fe2(Si04)8. 
Min.  Garnet.    SI  decomp.  by  HCl-f-Aq 
2CaSi08,   11  Fe2fSi08)8       Min    Szaboite. 

SI.  attacked  by  HCl+Aq,  and  still  less  by 

H2S04+Aq. 

Calcium  ferroferric   silicate,   2CaO,    4FeO, 
Fe208,  4Si02-f  H20  =H2Ca2Fe4Fe2Si4018. 
Min.  Lievrite,  Ikaite.    Easily  gelatinizes 
with  HCl+Aq. 

Calcium  ferrous  magnesium  silicate. 

(Ca,  Fe,  Mg)SiO8. 

Min.  Amphibole,  Hornblende,  Asbestos, 
Actinolite,  Tremolite.  Only  si.  attacked  by 
acids. 

•Calcium  ferroferric  sodium  silicate,  CaSiOs 

FeSi08,  Fe2rSiOa)8,  Na2Si08. 
Min.  Aeginte. 

Calcium  magnesium   silicate,   CaO,    MgO, 


(Mutschler,  A.  176.  86.) 
Ca2Si04,     Mg2Si04.      Min.    Monticetttte. 
Completely  sol.  in  dil.  HCl+Aq 


(Ca,Mg)Si08     Min.    Diopside,    Pyroxene. 
Very  si.  attacked  by  acids. 

Calcium    manganous    silicate,    CaSiO8, 

2MnSi08. 
Mm.  Bustamite. 

Calcium  potassium  silicate. 
See  under  Glass. 

Calcium  sodium  silicate,  (Ca,  Na2,  H2)Si08. 
Min.   Pectolite.      Decomp.  by  HCl+Aq. 


Calcium  sodium  silicate  zirconate, 

Na4Ca(Si,Zr)902i+9H20. 
Mm  Wohletite.    Decomp.  by  HCl+Aq. 

Calcium  uranyl  silicate,  3CaO,  5UO8,  6Si02-f 

18H20. 

Mm  Uranophane.     Gelatinizes  with  acids. 
CaO,  3U03, 3Si02+9H20.    Min.  Uranohle. 

Calcium  siHcate  chloride,  2CaO,  Si02,  CaCl2. 
Insol.  in  H20  or  alcohol  Sol.  in  HCl-|-Aq. 
(le  ChateHer,  C.  R.  97.  1510.) 

Calcium  silicate  fluoride,  2CaO,  3Si02,  6CaF2. 
(Deville,  C.  R  52.  110.) 

Calcium  siHcate  potassium  fluoride, 

4H2CaSi206,  KF+4H20. 
Min.   Apophyttite..   Decomp.  by  HCl+Aq. 

Calcium  silicate  stannate. 
See  Silicostannate,  calcium. 

Calcium  siHcate  titanate,  CaO,  Si02,  Ti02. 

(HautefeuiHe,  A  ch.  (4)  4. 154.) 

Min,  Titamte.  Incompletely  decomp.  by 
HCl+Aq,  wholly  by  H2SO4+Aq. 

Cerous  silicate,  Ce2(Si08)8. 

More  or  less  attacked  by  HC1,  HNO8,  or 
H2S04+Aq.  according  to  the  concentration. 
(Didier,  C  R.  101.  882.) 

Cerium  didymium  lanthanum  siHcate, 

2(Ce,La,Di)208;  3Si02. 
Min.  Cerite.   Gelatinizes  with  HCl-f-Aq. 

Cerium  glucinum  yttrium  siHcate, 

(Y,Ce,Gl)2Si06. 

Min.  Gadolinite.  Easily  gelatinized  by 
HCl+Aq. 

Cerous  siHcate  chloride,  2Ce208,  3Si02, 

4CeCl8-Ce4(Si04)a,  4CeCl8. 
Insol.  in  H20,  but  slowly  decomp.  thereby* 
Didier,  C.  R.  101.  882.) 
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Cobaltous  silicate,  Co2SiO4. 

Gelatinizes  with  HCl+Aq  (Bourgeois,  C. 
R.  108.  1077 ) 

Cupric  silicate,  CuH2SiO4. 

Mm.  Dioptase  Sol  in  HC1,  HNOS,  or 
NH4OH+Aqwith  separation  of  SiO2.  Not 
attacked  by  KOH+Aq. 

CuSi08+2H20  Min.  Chrysocolla.  De- 
oomp.  by  HCl+Aq. 

+3H20.  Min.  Asperolite.  Easily  de- 
comp.  by  HCl+Aq. 

"Cupric  silicate"  is  insol.  in  methyl  acetate. 
(Naumann,  B.  1909,  42.  3790.) 

Cupric  silicate  ammonia,  CuSi2Ofi,  2NH8. 
Ppt.    (Schiff,  A.  123.  38  ) 

Glucinum  silicate,  Gl2Si04. 
Min.    Phenadte.     Not  attacked  by  acids. 

Glucinum  ferrous  manganous  silicate  ferrous 
manganous  sulphide,  3(G1,  Fe,  Mn)2Si04, 
(Mn,  Fe)S. 
Min.    Helvine.    Decomp.  by  HCl+Aq. 

Iron  Cferrous)  silicate,  Fe2Si04. 
Mm.    Fayalite.     Gelatinizes  with  HC1+ 

FeSi03.    Min.    Grunerite 

+6H20     Min.    Chlorophite 

4FeO,  Si02     (Zobel,  Dingl.  164.  111.) 

Iron  (ferric)  silicate,  Fe2Si809+5H20. 

Min  Nontronite.  Gelatinizes  with  hot 
acids. 

4Fe203,  9Si02+18H20.   Min.   Hisingerite. 

2Fe208,  9SiO2+2H20.  Min.  Anthosider- 
ite. 

Iron  (ferroferric)  magnesium  silicate, 

(Fe,  Mg)3Fe2Si2Oio+4H20. 
Min.       Cronstadtite.      Gelatinizes     with 
acids. 

Iron  (ferroferric)  sodium  silicate,  5Na2Si08, 

2FeSiO*,  4Fe2(SiOs)8. 
Min.    Aknite.    SI.  decomp.  by  acids. 

Iron  (ferrous)  magnesium  silicate,  Fe2Si04, 
Mg2Si04 

Min.  Olivene,  Chrysolite,  Peridots.  Gelat- 
inizes with  HC1  or  H2S04+Aq. 

(Fe,  Mg)SiOs+8/aH2O.  Min.  Picrophyttite. 

+  J£H20.     Min.     Monradtte. 

(Fe,Mg)SiO«.  Min.  Bronzite,  Hypersihene. 
Not  attacked  by  acids. 

$MgSi08,  2/FeSiOj.  Min.  AnthophyUite. 
Not  attacked  by  acids. 

Iron  (ferrous)  manganous  silicate,  Fe2Si04, 

Mn2Si04. 

Min.  Knebelite.  Gelatinizes  with  HC1+ 
Aq. 


Iron  (ferrous)  manganous  silicate  cMoride, 

7(Fe,Mn)Si08,  (Fe,Mn)Cl2+5H2O. 
Min.    Pyrosmalite.     Completely  decomp. 
by  cone.  HNO8+Aq. 

Iron  (ferric)   potassium  silicate,  Fe(SiO8)s, 

K2Si03. 
(HautefeuiUe  and  Perrey,  C.  R.  107.  1150.) 

Iron  (ferric)  sodium  silicate,  Na2Fe2Si4Oi2. 
Min.      CrokydoUte.      Not     attacked     by 
acids. 

Lead  silicate. 

Insol.  in  acetone  (Naumann,  B.  1904,  37. 
4329);  methyl  acetate.  (Naumann,  B.  1909, 
42.  3790.) 

See  under  Glass. 


Lithium  silicate, 

Li4Si04. 

Li2Si08.  More  stable  towards  H20  than 
the  other  alkali  metasihcates.  (Rieke  and 
Endell,  C.  C.  1911,  I.  7.) 

Decomp.  by  boiling  H20  and  acids.  (Frie- 
del  C.  C.  1901,  II.  89.) 

Scarcely  attacked  by  cold  H20.  (Friedel, 
Bull  Soc.  Min.  1901,  24.  141.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3601  )  ;  methyl  acetate  (Naumann, 
B.  1909,  42.  3790.) 

Magnesium  silicate,  Mg8Si207+2H20. 

Min.  Serpentine  Decomp.  by  HCl+Aq, 
more  easily  by  H2S04. 

Min.    Chrysotile. 

Mg4SiB010+6H20.  Min.  Gymnite.,  Soap- 
stone.  Decomp.  by  H2S04. 

MgSi08.  Not  completely  decomp.  by 
HCl+Aq 

+J£H20.  Min.  Aphrodite.  Decomp.  by 
hot  acids. 

+J^H20.   Min.   Picrosmvne. 

+12/3H20.   Sol  in  dil.  acids,    (v.  Ammon,) 

Mm.    Forsterite. 

3MgO,  4Si02+H20  or  4MgO,  5Si02+ 
?^H20.  Min.  Talc  or  Steatite.  Not  at- 
tacked by  HC1  or  H2S04+Aq. 

Mg5Si6Oi7+4H20.  Min.  Spadaite.  De- 
comp. by  cone  HCl+Aq. 

Mg2Si808+4H20.  Min.  Meerschaum. 
Decomp.  by  HCl+Aq. 

"Magnesium  silicate,"  is  insol.  in  methyl 
acetate.  (Naumann,  B.  1909,  42.  3790.) 

Magnesium  potassium  silicate, 

MgO,  JK20,  3Si02. 

Easily  sol.  in  acids  with  decomp.  (Du- 
boin,  C.  R.  1895,  120.  681.) 

Magnesium   silicate   fluosilicate,   Mg5Si2Ofl, 


Gelatinizes 


Min.    Humite.    Chondrodite. 
with  HC1  or  H2S04+Aq. 
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Manganous  silicate,  Mn2Si04 

Min  Tephroite.  Decomp.  by  HCl+Aq 
with  formation  of  a  stiff  jelly 

MnSiOa.  Mm.  Rhodonite,  Hemannite 
Not  attacked  by  HCl+Aq 

MniSi3Oio+2H2O        Mm.       Fnedetite. 
Easily  gelatinized  by  HCl+Aq 

"Manganous  silicate"  is  insol  in  ethyl 
acetate  (Naumann,  B.  1910,  43.  314) 

Manganous  zinc  silicate,   (Mn,Zn)2Si04. 
Min.    Troostite. 

Manganous  silicate  chloride,  MnSiOs,  MnO, 

MnCl2 
Decomp.  by  H20.    (Gorgeu.) 

Nickel  silicate,  Ni2SiO4. 

Easily  decomp  by  acids.  (Bourgeois,  C  R. 
108.  1077.) 

Potassium  silicate,  K2SiO3. 

Completely  sol.  in  H20.  (Ordway,  Sill. 
Am.  J.  (2)  33.  34.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

K2Si206.  Sol.inHaO  Cone  K2Si24Ofi+Aq 
contains28%  of  the  salt,  and  has  sp.  gr.  1.25. 
(Fuchs.) 

Hydroscopic,  Decomp.  at  once  by  H20. 
(Morey,  J.  Am.  Chem.  Soc.  1914,  36.  222.) 

K2Si8017.    PartiaUy  sol.  in  H20  as  K2Si03 

K2Si24049+16H20.  Insol  in  H20.  (Forch- 
hammer.) 

The  K  silicates  are  pptd.  from  their  aqueous 
solution  by  alcohol  with  partial  decomp.,  but 
less  readily  than  Na  silicates. 

More  sol.  in  H20  than  the  corresponding 
Na  salts.  (Ordwayt  Sill.  Am  J,  (2)  32.  155.) 

Solution  can  be  obtained  which  is  perfectly 
clear  when  4J^SiO2  are  present  to  1K20,  if 
there  are  no  impurities  present.  (Ordway) 

The  K  silicates  resemble  the  Na  salts, 
which  see  for  further  data. 

Potassium  hydrogen  silicate,  KHSi2Ofi. 

Not  readily  affected  by  H20,  even  by  treat- 
ment at  100°  for  several  hours. 

Decomp.  by  heating  with  diL  HCL  (Morey, 
J.  Am.  Chem.  Soc.  1914,  36.  222.) 

Potassium  zinc  silicate. 
Sol.  in  KOH+Aq.    (Schindler.) 
K20. 6ZnO,  4Si02.  Sol.  in  HCl+Aq.  (Du- 

boin,  C.  R.  1905,  141.  255) 
8K20,  9ZnO,  17Si02.     Sol.  in  HCl+Aq. 

(Duboin.) 

Potassium .  zirconium   silicate,    K20,   Zr02, 

2Si02. 
Decomp.  by  HCl+Aq.    (Melliss.) 

Rubidium  silicate,  Rb2SiOs. 
(KaMenberg,  J.  phys.  Chem.  1898,  2.  82.) 


Silver  silicate,  Ag2Si03. 

Decomp  by  all  acids,  sol.  in  NH4OH+Aq. 
(Hawkins,  Sill  Am.  J  139.  311.) 

Sodium  silicate,  Na2Si03. 

Rapidly  decomp  by  H20.  (Morey,  J. 
Am.  Chem  Soc  1914,  36.  224) 

Insol.  in  methyl  acetate.     (Naumann, 
B.  1909,  42.  3790 ) 

+5.  6,  and  8H2O     Easily  sol.  in  H2O. 

+9k20  Solubility  in  M~N  NaOH+ 
Aq 

100  ccm.  of  the  solution  contain  25.56  g. 
Na2Si03+9H20  at  17.5  ° 

Sp.  gr.  of  the  solution  =  1.129.  (Vester- 
berg,  C.  C.  1913.  777.) 

100  ccm  of  a  sat.  solution  of  sodium  sili- 
cate in  J^~N.  NaCl+Aq.  contain  3.83  g. 
Na2Si03+9H20  at  17.5.°  Sp  gr.  of  solution 
=  115. 

100  ccm.  of  a  sat.  solution  of  sodium  silicate 
in  sat.  NaCl+Aq  contain  20  64  g  NaaSi03 
+9H20  at  17.5°.  (Vesterberg.) 

Na2Si206.    Sol  m  H20. 

Slowly  decomp.  by  cold  H20.  (Morey 
J  Am  Chem.  Soc.  1914,  36.  223  ) 

Na4Si6012 

Na2Sj307. 

Na2Si409    Slowly  sol.  in  H20 

+12H20. 

Above  compounds  are  all  more  or  less 
indefinite. 

Water  glass  sNa20,  2/Si02+2H20.  Sol. 
in  H20,  but  solution  is  decomposed  by  all 
weak  acids,  even  C02. 

Fused  water  glass  is  but  little  acted  on  by 
cold  H20,  but  when  pure,  easily  dissolves  in 
H20  by  long  boiling.  (Ordway,  Am.  J.  Sci. 
(2)  32.  337.) 

When  the  Si02  is  present  in  greater  propor- 
tion than  in  Na20,  3Si02,  it  is  very  difficult 
to  dissolve  in  H20. 

Na  silicate  is  less  easily  sol.  in  H20  than 
the  corresponding  K  compound. 

Solubility  of  water  glass  in  H20  is  much 
impaired  by  earthy  impurities,  so  that  traces 
have  great  effect  in  preventing  the  solubility. 

NH4  salts  decomp.  water  glass  solutions. 
A  solution  containing  J^%  Na2Si03  is  scarcely 
precipitated  by  NH4C1,  but  easily  by 
NH4N08.  (Fluckinger.) 

Precipitated  by  NH4OH+Aq  as  Na2Si08. 

Many  sodium  and  potassium  salts,  espe- 
cially the  chlorides  and  acetates,  form  precipi- 
tates in  solutions  of  water  glass;  these  pre- 
cipitates are  larger  the  more  concentrated 
the  solution  is,  and  the  greater  amount  of 
Si02  it  contains.  Heating  hastens  the  pre- 
cipitation by  chlorides,  nitrates,  and  sul- 
phates, but  delays  that  by  acetates.  KOH+ 
Aq  does  not  precipitate. 

Cold  sat.  Na2S04+Aq  does  not  precipitate 
even  on  heating,  but  1  pt  anyhvdrous  Na2S04 
dissolved  in  2  pts.  H20  precipitates  a  hot 
solution  of  Na2SiOa. 
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NaNO?  dissolved  in  1  pt.  H20  precipitate 
Na2Sr03+Aq  of  1.392  sp.  gr.;  NaN03  in  2 
pts.  H20  when  mixed  with  a  solution  of 
Na2Si03,  as  above,  if  the  two  are  present  in 
equal  vols.,  causes  no  ppt.  in  the  cold,  but 
solidifies  when  warmed  to  54°,  and  redis- 
solves  on  cooling  rapidly,  but  if  2  vols  NaN03 
+Aq  are  present  to  1  vol  Na2Si03+Aq, 
the  precipitate  dees  not  disappear  on  cooling 

If  1  pt  NH4OH+Aq  (0921  sp  gi.)  is 
added  to  10  pts.  Na2SiO3-fAq,  no  ppt  forms, 
but  by  increasing  the  amt.  of  NH4OH+Aq 
to  2  pts.,  the  greater  pt.  of  the  Na2Si03  is 
pptd.,  but  redissolves  on  heating  to  90°,  separ- 
ating again  on  cooling  When  1  pt.  NH4OH 
+Aci  is  added  to  6-8  pts  Na2Si03+Aq 
and  heated  to  3C°,  a  clear  liquid  is  formed 
which  separates  into  two  layers  at  ordinary 
temp. 

The  most  sol  K,  Na,  Li,  and  NH4  salts 
separate  Si02  from  cone.  Na2SiO2+Aq. 
Most  of  these  salts  lose  this  power  by  dilu- 
tion, but  the  NH4  salts  and  KSON  keep  this 
power  until  the  solution  is  very  dil.  This  is 
especially  the  case  with  NH4C1  and  NH4N03 

Bromine,  chlorine,  propvl  amme,  creosote, 
phenole  dissolved  in  glycerine,  chloral  hy- 
drate, dil  albumen  solution,  and  glue  solu- 
tion ppt  Si02  from  Na2Si03+Aq;  but  sugar, 
dextrine,  glyceiine,  urea,  si  alkaline  solution 
of  urea  nitrate,  conime,  nicotine,  saponine, 
convolvuhne,  jalappine,  and  colophonium 
dissolved  in  KOH+Aq  do  not  ppt  Si02 
(Fluckmger,  Arch  Pharm.  (2)  144.  97  ) 

Alcohol  ppts  water  glass  as  such  from  its 
aqueous  solution,  even  when  this  is  very  dil , 
but  there  is  some  decomposition,  the  alcohol 
tending  to  hold  in  solution  a  portion  of  a 
silicate  more  alkaline  than  that  previously 
dissolved  in  H20,  while  the  £pt  formed  con- 
tains more  Si02  than  the  original  silicate. 

Many  neutral  K  or  Na  salts  ppt.  water 
glass  as  such  when  added  to  aqueous  solutions. 
Like  alcohol,  these  solutions  exert  a  decom- 
posing action,  the  ppt.  being  always  more 
siliceous  than  the  original  silicate.  Na  sili- 
oate  yields  a  larger  deposit  than  K  silicate; 
when  a  silicate  of  one  base  is  pptd.  by  a  salt 
of  the  other,  both  bases  enter  into  the  com- 
position of  the  ppt,  and  the  relative  propor- 
tion of  Na  and  K  is  very  nearly  the  same  as  in 
the  average  of  the  liquids  mixed 

Different  salts  have  very  unequal  pptg. 
power,  the  acetates  and  chlorides  being  parti- 
cularly efficient.  Heat  increases  the  pptg. 
power  of  the  chlorides,  sulphates,  and  ni- 
trates, and  diminishes  that  of  the  acetates. 
The  alkali  acetates  are  somewhat  more 
efficient  than  the  chlorides,  but  NaC2H302 
gives  only  a  slight  ppt  with  Na20,  2J^Si02, 
even  after  some  time. 

NaNOa  has  but  little  effect  on  the  more 
'alkaline  silicates 

Na2S04  has  still  less  power  than  NaNOs. 

Na2C03  has  no  pptg.  power,  and  NasAs04 
or  NasP04  have  very  little  effect. 


MHS04,  MHCOa,  M2HP04,  M2HAs04 
ppt  Si02.  NH4  salts  also  have  that  effect.  ^ 

Pptd.  water  glass,  as  mentioned  above,  is 
much  more  sol  in  H2O  than  ordinary  water 
glass,  and  dissolves  in  H20  without  decomp. 
For  numerous  further  details,  see  articles  by 
Ordway  in  Sill  Am  J.«Sci.  vols.  32  and  33; 
also  Storer's  Diet. 

Sp  gr  of  water  glass  solution  containing 
14-15%  Si02,  13-14%  Na20,  and  70-72% 
H20  is  1.30-1  35.  (Eager,  Comm.  1883.) 

Sp  gr.  of  sat.  Na2Si03+Aq  freshly  pre- 
pared at  18°  is  1  2600,  and  1  litre  contains  4  5 
gramme-equivalents  J^Na2SiOs. 

Sp.  gr.  of  sat  solution  of  Na20,  3  4Si02  is 
1.366,  and  1  litre  contains  3  7  gramme- 
equivalents  K(Na20,  3.4SiO2).  (Kohl- 
rausch,  Z.  phys  Ch.  12.  773.) 

Sodium  zirconium  silicate,  Na2O,  Zr02,  Si02. 

Decomp.  by  hot  H20  or  HCl+Aq.  (Gibbs, 
Pogg.  71.  559.) 

Na20,  8Zr02,  Si02-f-llH20  Decomp.  by 
H2S04  (Melliss ) 

Strontium  silicate,  SrSi03 

(Stein.  Z.  anorg.  1907,  65.  164.) 

+H20     Sol.  in  H20     (Jordis  and  Kanter, 

Z  anorg.  1903,  35.  90  ) 
Sr2Si04.    (Stein,  Z.  anorg.  1907,  55. 167.) 
3SrO,  Si02     SI.  sol.  in  H2O    Sol.  in  acids. 

(Vauquelm.) 

ThaUous  silicate,  3T120,  10Si02. 

100  pts.  of  a  solution  of  T120  dissolve  4.17 
pts.  Si02  by  24  hours'  boiling.  Sol.  in  H20. 
(Flemming,  J  B  1868.  251  ) 

Thorium  silicate,  Th02,  Si02. 

Insol  in  acids.  Attacked  by  KHSO4, 
(Troost  and  Ouvrard,  C.  R  106.  255.) 

+  1KH20.  Min.  Thorite  Decomp.  by 
HCl+Aq 

Th02,  2Si02.  Insol.  in  acids  or  KHSO4. 
(T.  and  0.) 

Yttrium  silicate,  Y203,  Si02. 

Attacked  by  HC1,  HN03,  or  H2S04+Aq. 
(Duboin,  C.  R.  107.  99.) 

Zinc  silicate,  ZnSiOs. 

(Stein,  Z.  anorg.  1907,  56.  165.) 

Zn2Si04.  Min.  Willemite.  Gelatinizes 
with  HCl+Aq;  sol.  in  KOH+Aq. 

Decomp.  by  cold  sat.  citric  acid+Aq. 
(Bolton,  C.  N.  1881,  43.  34.) 

+H20.  Min.  Calamine.  Sol.  in  HCl+Aq 
with  separation  of  gelatinous  Si02,  xE^O. 
Sol.  in  HC2H3O2+Aq,  and  KOH+Aq. 

Insol.   in  NH4OH+(NH4)2C03+Aq 
(Brandhorst,  Zeit.  angew.  Ch.  1904,  17.  513.) 

ZnO,  3Si02.  (Borntrager,  Ch.  Z.  1893,  8. 
186) 
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Zirconium  silicate,  Si02,  ZrQ2. 

Min.  7ircpn.  Insol.  in  acids,  except  H2S04, 
in  which  it  is  very  slowly  and  si.  sol 

3Si02,  2Zr02     Min.  Auerbachite. 

"  Silicium  oxide,"  Si8H205. 

(Geuther,  J  pr.  95:  430.)  This  substance 
is  identical  with  silicoformic  anhydride  ac- 
cording to  Otto-Graham's  Handb.  anorgan 
Chem.  7te  Aufl.  2.  953. 

Siliciuretted  hydrogen. 
See  Silicon  hydride. 

Silicobromoform,  HSiBr3. 
Fumes  on  air;  decomp.  by  HzQ. 

Silicochloroform,  HSiCl3. 

Decomp  by  H20  and  alcohol 

Completely  miscible  with  CS2,  CC14,  CHC13, 
C5Hr,  SiCl4,  SnCl4,  TiCl4,  and  AsCls  (Ruff, 
B.  1905,  38.  2230.) 

Silicoethane. 
See  Silicon  hydride. 

Silicofluoroform,  SiHF3. 

Decomp.  by  H20.  Decomp,  by  NaOH 
and  abs.  alcohol  with  evolution  of  hydrogen. 
Decomp.  by  abs.  ether.  Sol.  in  toluene 
(Ruff,  B,  1905,  38.  63  ) 

Silicoformic  anhydride, 


Somewhat  sol.  in  H20.  Acids,  even  cone. 
HNOs  +  Aq,  have  no  action,  except  HF,  which 
dissolves  it  easily  with  evolution  of  hvdrogen. 
Solutions  of  alkali  hydrates,  ammonium  hy- 
drate,  and  alkali  carbonates  +Aq  also  dis- 
solve with  evolution  of  hydrogen.  (Huff  and 
Wohler,  A.  104.  101.) 

Silicoiodoform,  HSiI3. 

Decomp.  by  H20.  Sol.  in  CS2.  (Friedel, 
A.  149.  960 

Misoible  with  C6H6  and  CS2.  (Buff,  B 
1908,  41.  3739.) 

Silicomethane,  SiH4. 
See  Silicon  hydride. 

Silicomethyl  chloride,  SiH8Cl. 

Decomp.  by  H20  and  by  alkalies.  (Besson 
and  Foumier,  C.  R.  1909,  148.  556  ) 

Silicomethylene  chloride,  SiE2Cl2. 

Decomp.  by  H20  and  by  alkalies.  (Besson 
and  Fournier,  C.  R.  1909,  148.  556.) 

Silicomolybdic  acid,  Si02,  12Mo08  + 

26H30. 

Very  easily  sol.  in  H20  and  dil.  acids. 
(Parmentier,  C.  R.  94.  213.) 


Forms  a  solution  with  a  little  ether,  which 
separates  into  two  layers  by  addition  of  H2O 
or  more  ether.  (Pannentier,  C.  R.  104.  686.) 
(Copaux,  Bull.  Soc.  Mm,  1906,  29.  79.) 

-f-32H20.  Decomp.  by  alkali.  (Asch,  Z. 
anorg.  1901;  28.  293  ) 

-h33H20.  (Copaux,  Bull.  Soc.  Mm  1906, 
29.  79.) 

Aluminum  silicomolybdate,  2A1203,   3(Si02, 

12MoO3)+93H20. 
(Copaux,  A.  ch.  1906,  (8)  7.  118.) 

Aluminum  sodium  silicomolybdate,  4(Na2O, 

A1203,  2Si02),  Na2Mo04H-7H20. 
Sol.  in  HCl-fAq.     (Thugutt,   Z.   anorg. 
1892,  2.  87.) 

Ammonium  silicomolybdate. 

Sol.  in  H2O.    (Pannentier,  C  R  94.  213.) 

Barium  silicomolybdate,  2BaO>  Si02, 12MoO} 
+16H20. 

(Copaux,  A.  ch  1906,  (8)  7.  118  ) 

H-22H2O.  Sol.  in  4  pts  H2O.  (Copaux, 
Bull.  Soc,  Min.  1906,  29.  80.) 

-f  24H20.  Efflorescent.  Very  sol.  in  H2O. 
(Asch,  Z.  anorg.  1901,  28.  282.) 

+29H20.  Efflorescent.  (Copaux,  A.  ch. 
1906,  (8)  7.  118.) 

Cadmium  silicomolybdate,  2CdO,  Si02, 

12Mo08+22H2O 

Very  unusually  sol.  in  H20.  (Copaux,  A. 
ch.  1906,  (8)  7.  140.) 

Caesium  silicomolybdate. 

SI.  sol,  in  H20;  insol  in  silicomolybdic 
acid+Aq, 


2CaO, 


Si02, 
(Asch, 


Calcium      silicomolybdate, 
12Mo08+24H26. 

Eflorescent.    Yery  sol.  in  H2O. 
Z,  anorg.  1901,  28.  282 ) 

•f26H20.  (Copaux,  A.  ch.  1906,  (8)  7. 118.) 

-H31H8O.    (Copaux) 

Chromium  silicomolybdate,  2Cr203,  3(SiO2, 

12Mo08)+93H20. 
(Copaux.) 

Cuptic  siUcomolybdate,  2CuO,  Si02,  12MoO, 

+31H20. 
Very  sol.  in  HS0.    (Copaux.) 

Lithium  siHcomolybdate,  2Li20,  SiO2, 12Mo08 

+29H20. 
Very  sol.  in  H20.    (Copaux.) 

Magnesium  silicomolybdate,  2MgO,  Si02, 
12MoO8+30H20. 

(Asch,  Z.  anorg.  1901,  28.  282  ) 

+31H20.  Very  efflorescent  and  sol,  in 
H20.  (Copaux.) 
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Potassium  silicomolybdate,  2K20;  Si02, 

12MoO3-K6H2O 
Efflorescent.    Very  sol  in  HA    (Asch,  Z 

anorg  1901.518.282) 
1.5K20,  &0S,  12Mo03-hl4H20     (Asch  ) 
Sol  in  H20  with  decomp     (Copaux ) 

Potassium     silver     silicomolybdate,     K20, 
3Ag20,    2(SiO«,     12Mo03)-}-14H20, 
+22H20,  +30H2O. 
Sol  in  H20  with  decomp.    Sol.  unchanged 

in  dil    mother  liquor     (Copaux,  Bull.  Soc. 

Min  1907,  30.  293  ) 

Rubidium  silicomolybdate. 
SI.  sol,  in  H20. 

Silver   silicomolybdate,   1.6A&0,   SiO2, 
12Mo03-fllH2O. 

Sol.  in  cold  H20.    (Asch.) 
2Ag20,  Si02,  12Mo03-f  12H20     Decomp. 
by  boiling  H2O.    Sol.  in  NH4OH+Aq. 
4Ag2O,  Si02,  12MoO3-j-15H2O     (Asch.) 

Sodium   siHcomolybdate,  2Na2O,   SiOa, 
12Mo03-H4H2O 

(Copaux ) 

2Na2O,  Si02,  12MoO8+2lH20     Very  sol 
in  H20.    Efflorescent.    (Asch  ) 

+22H2O.    (Copaux.) 

1.5NasO,  Si02,  12Mo08+17H20.    (Asch) 

3Na20,  2(Si02j  12Mo03) -r-17H20.  (Co- 
paux.) 

Strontium  silicoinolybdate,  2SrO,   SiO2, 

12Mo03-}-26H2O 
(Copaux.) 

Zinc  siHcomolybdate,  2ZnO,  Si02,  12MoO3  + 

31H20 
Extremely  sol.  in  H20.    (Copaux.) 

Silicon,  Si. 

Amorphous  Insol.  in  HjO.  Sol.  before 
igniting  in  cold  HF.  Insol.  in  other  mineral 
acids  and  aqua  regia  t  Sol  in  cone.  KOH-fAq. 
When  ajnorphous  Si  is  ignited,  it  becomes 
insol.  ia  HF  and  JKOH+Aq. 

Amorphous  Si  is  sol.  in  aqua  regia  and  in 
a  mixture  of  HN08  and  HF.  (Vigouroux- 
Moissan,  C.  R.  1895,  120.  367.) 

Insol.  in  liquid  CO2.  (Buchner,  Z.  phys. 
Ch.  1906,  54.  674.)  ^  r 

Insol.  in  liquid  NH8.  (Gore^  Am,  Ch.  J, 
1898,  20.  830.)  _ 

Graphitic.  Sol  in  HNO,+HF.  (Ber- 
2eUus,  A.  49.  247 )  , 

Crystattine.  Insol.  in  all  acids,  except  a 
mixture  of  HF  and  HN08.  Sol.  in  moderately 
cone.  KOH+Aq  even  when  cold.  (Deville.) 

Although  it  has  been  generally  understood 
that  crystallized  Si  is  not  attacked  by  HF, 
it  ia  now  found  that  this  applies  only  to  HF+ 


Aq     Gaseous  HF  readily  attacks  cryst   Si. 
(Newth,  C.  N.  1896,  72.  287  ) 

Si  cryst.  from  Ag  is  incompletely  ^  sol.  in 
HF.  According  to  the  temp,  to  which  the 
Ag  Si  mixture  has  been  heated,  the  following 

rcentages  of  Si  are  dissolved  in  HF:  970* 
,,.02%;  1150°,  27.66%;.  1250°,  19%;  1470* 
16%.  (Moissan  and  Siemens,  C.  R.  1904, 
138.657,1800)  _  _ 

Insol  in  liquid  NH8  (Gore,  Am  Ch.  J. 
1898,  20.  830  ) 

Silicon  amide,  Si(NH2)4- 

Unstable;  decomp.  by  JS20  and  partially 
decomp.  by  HN03;  sol.  in  most  organic  sol- 
vents. (Lengfeld,  Am.  Ch  J  1800,  21.  531.) 

Decomp.  by  H20;  insol.  in  liquid  NH3. 
(Vigouroux,  C.  B,  1903,  136.  1670.) 

Silicon  tfnboride,  SiB3 

Slowly  attacked  by  HN08  Decomp.  by 
hot  cone  H2S04  or  fused  KOH.  (Moissan, 
C  R  1900,  131.  142.) 


Silicon 

Readily  attacked  by  HN08.  Slowly  de- 
comp. by  hot  cone.  H2SO4.  Not  attacked  by 
fused  KOH  (Moissan,  C.  R.  1900,  131.  142.) 

Silicon  Mbromide,  Si2Bre. 

Decomp.  by  KOH-hAq.  (Friedel  and 
Ladenburg,  A.  203.  253  ) 

HSiBr8,    See  Silicobromoform. 

Silicon  feimbromide,  SiBr4. 

Rapidly  decomp.  by  H2O;  decomp  in  sev- 
eral days  by  H2S04.  (Friedel  and  Ladenburg, 
A.  147.  362.) 

Silicon  bromide,  SijBr8. 

(Besson,  C  R.  1910,  151.  1056.) 
(Besson.) 


JDisilicon  hydrogen  pentdbTcmide, 

Si2Br6  (?). 

Decomp.  by  H2O    (Mahn,  Zeifc.  Chem.  (2) 
5.  279.) 

Silicon  f^r^bromide  ammonia,  SiBr4,  6NH8. 
Decomp.  by  HZ0.    (Lay,  Dissert,  1910.) 
SiBr4,  7NH,.    Decomp  by  H2O.    (Besson, 

C.  R  110.240) 

Silicon  bromoiodide,  SiIBrs. 

Decomp.  by  H40.    Sol  in  CS2.    (Friedel, 
B.  2.  00.) 

SiBr2l2.   As  above.    (F.) 
jj.   As  above.    (F.) 


Sflicon  bromosulplxide,  SiSBr2. 

Decomp  in  moist  air  Violently  decomp. 
bv  H20  Sol.  in  CS2  and  other  organic  sol- 
vents. (Blix,  B.  1903,  36.  4218  ) 
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Silicon  carbide,  SiC. 

Very  stable,  insol.  m  H2S04  and  HNOg; 
sol.  in  fused  KOH  at  red  heat  (Moissan, 
Bull  Soc.  1894,  (3)  11.  997 ) 

Cryst.  modification,  Insol.  in  acids;  sol. 
in  fused  alkalies  (Moissan,  C.  R  1893.  117. 
427.; 

Insol  in  all  acids;  sol.  m  molten  alkalies 
(Muhlhaeusor,  Z  anorg  1894,  5.  116) 

See  Silundum. 


Silicon  swochloride,  SiCk  (9) 

Decomp.  by  H20.     (Troost  and  Haute- 
feuille, A  ch.  (5)  7.  463  ) 

Silicon  trichloride,  Si2C6. 

Decomp.  by  H20  and  alkalies.    (Troost  and 
Hautefeuille,  A  ch   (5)  7.  459.) 

SiHCl3.    See  Silicochloroform. 

Silicon  teJrachloride,  SiCl4. 
Decomp.  by  H20  and  alcohol. 

Silicon  octfochloride,  SiaCls. 

"Perchlorsilicopropane."  Decomp.  by  H20. 
(Gattermann,  B  1894,  27.  1947  ) 


Silicon  chloride,  Si 

(Besson,  C.  R.  1909,  149.  36.) 

SisCljj.  "PercMorsiUcqbutane."  Decomp. 
by  H20.  Fumes  in  the  air.  (Besson.) 

SieCli*.  "PercHorsilicohexane."  Decomp. 
by  H20.  (Besson,  C.  R  1909, 148.  841.) 

Silicon  ZnchJoride  ammonia,  Si2Cl6,  5NH8 

Slowly  decomp  by  H20.  (Besson,  C  R 
110.516.) 

Silicon  teZrachloride  ammonia,  SiCl4,  6NH8. 
Decomp  by  H20     (Persoz,  A.  ch.  44.  319.) 

Silicon  fctfrachloride  hydrazine,  SiCl4,  4N2H4. 
Extremely  hygroscopic  and   quickly  de- 
comp.,by  H20.    (Lay,  Dissert  1910.) 

Silicon  chlorobromide,  SiCl3Br. 

Decomp.  by  H20.  (Fnedel  and  Laden- 
burg,  A  145.  187.) 

SiCl2Br2  As  above.  (Friedel  and  Laden- 
burg.) 

SiBr3Cl.  Decomp.  by  H20.  (Reynolds, 
Chem.  Soc.  51.  590  ) 

Silicon   chlorobromide   ammonia,   2SiCl3Br, 

Decomp.  by  H20    (Besson,  C.  R.  112. 788.) 
SiCl2Br2,  5NH8.    As  above.    (B.) 
2SiClBr3,  11NH8,    As  above.    (B  ) 

Silicon  chlorohydrosulphide,  SiCl8SH. 

Decomp.  by  H20  or  alcohol,  (Pierre,  A.  ch. 
(3)  24.  286  )  ' 


Silicon  chloroiodide,  SiClal. 
Decomp.  by  H2O.   (Besson,  C  R  112.611.) 
SiCl2I2.    As  above.    (B  ) 
SiClI3.    As  above.    (B.) 

Silver  chloroiodide  ammonia,  2SiCl3I, 11NH8. 
(Besson ) 

SiCU2,  5NH8. 

Silicon  chloronitride,  Si5N6Cl2. 
(Schiitzenberger,  C  R.  92.  1508.) 

Silicon  chloiosulphide,  Si2Cl2S2. 

Decomp.  violently  by  H20.  Sol.  in  CCL. 
(Besson,  C  R  113.  1040.) 

SiSCl2  Violently  decomp.  by  H2O;  sol.  in 
CS2.  (Blix,  B.  1903,  36.  4223  ) 

Silicon  eftfluoride,  SiF2(?). 

Decomp  by  H2O  or  NH4OH  +Aq  (Troost 
and  Hautefeuille,  A.  ch.  (5)  7.  464.) 

Silicon  teirafluoride,  SiF4. 

Abundantly  absorbed  by  H20  with  decomp. 

100  pts.  H20  absorb  140.6  pts  SiF4  in  24 
hours  (Berzelius);  124.1  pts  SiF4  in  24  hours 
(Davy). 

Absorbed  abundantly  by  HNO3-fAq. 
(Kuhlmann,  A.  39.  319.) 

Absorbed  abundantly  by  alcohol,  without 
separation  of  silicic  acid,  if  the  alcohol  con- 
tains less  than  8%  of  water. 

Sol.  in  cone.  HF-f-Aq  Absorbed  by  ether. 
SI.  sol.  in  naptha,  and  oil  of  turpentine. 

Silicon  hydrogen  fluoride,  H2SiFfl. 
See  Fluosilicic  acid. 

Silicon  fluoride  with  MF. 
See  Fluosilicate,  M. 

Silicon  fluoride  ammonia,  SiF4,  2NH8. 
Decomp.  by  H20.     (Davy.) 

Silicon  hydride,  SiH4. 

Insol.  in  H20.  Decomp.  by  KOH-KAq. 
Not  changed  by  NH4OH-j-Aq,  H2S04-fAq, 
or  HCl+Aq.  . 

Si2H2.    "  Silicoacetylene." 

Sol.  in  20%  NaOH-fAq.  with  evolution 
of  H.  (Bradlev,  C  N.  1900,  82.  149.) 

Si2H6.  "Silicoethane."  (Lebeau,  C,  R. 
1909,  148.  44.) 

SI.  sol.  in  H20.  Best  solvent  is  ethyl 
orthosilicate.  (Moissan,  Bull  Soc.  1903. 
(2)  29.  443.) 

Silicon  nitrogen  hydride,  SiHN. 

Decomp.  by  H20  and  NaOH.  (Ruff,  B. 
1905,  38.  2241.) 
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Silicon  hydroxide,  Si02,  #H20. 
See  Silicic  acid. 
Si2H204.    See  Silicooxalic  acid. 
Si2H208.    See  Silicoformic  anhydride. 
Si4H4O3     See  Silicone. 

Silicon  imide,  (Si(NH)2. 

Decomp.  by  H2O.  (Vigouroux,  C.  E, 
1903,  136.  1671 ) 

Silicondiimide,  Si(NH)2. 

Decomp.  by  H20  with  evolution  of  much 
heat.  (Bhx,  B.  1903,  36.  4224.) 

Silicon  imide  hydrochloride,  Si(NH2)2,  2HC1 
Rather  stable  in  air.     (Bhx,  B.  1903,  36. 
4225.) 

Silicon  diiodide,  SiI2. 

Insol.  in  CS2,  CHC13,  C6H6,  and  SiCl4 
(Friedel  and  Ladenburg,  A  203.  247.) 

Silicon  tfniodide,  Si2Ie. 

Decomp  with  H2O  even  at  0°. 

100  pts  CS2  dissolve  19  pts.  Si2I6  at  19°, 
26  pts  Si2I6  at  27°.  (Friedel  and  Ladenburg, 
Bull  Soc.  (2)  12.  92  ) 

HSiI3.    See  Silicoiodoform. 

Silicon  tetfraiodide,  SiI4. 

Decomp  by  H20.  Acts  on  alcohol  and 
ether. 

1  pt.  CS2  dissolves  2.2  pts.  SiI4  at  27°. 
(Friedel,  A.  149.  96.) 

Silicon  nitride,  SiN. 

Paitially  decomp  by  boiling  with  cone. 
H2S04. 

Not  attacked  by  dil.  acids  with  the  excep- 
tion of  HF  Decomp.  by  HF 

Partially  decomp.  by  boiling  with  alkalies + 
Aq.  (Weiss,  Z  anorg.  1910,  65.  89.) 

Si2N3.  Partially  decomp.  by  boiling  with 
cone.  H2SO4. 

Not  attacked  by  dil.  acids  with  the  ex- 
ception of  HF.  Decomp.  by  HF. 

Partially  decomp.  by  boiling  with  alkalies + 
Aq.  (Weiss,  Z.  anorg.  1910,  65.  89.) 

Si3N4.    Not  attacked  by  H20. 

Partially  decomp.  by  boiling  with  cone. 
H2S04. 

Not  attacked  by  dil.  acids  with  the  excep- 
tion of  HF.  Decomp.  by  HF. 

Partially  decomp.  by  boiling  with  alkalies + 
Aq.  (Weiss,  Z.  anorg.  1910,  65.  89.) 

Silicon  nitrimide,  Si2N3H. 

"Silicam." 

Sol.  in  HF,  and  rapidly  in  KOH-f  Ao. 
(Schutzenberger,  C.  R.  92.  1508.) 

Decomp.  by  cold,  more  rapidly  by  hot  H20 
and  much  more  rapidly  by  alkalies.  Sol.  in 
HF+Aq.  Not  attacked  by  HNOS.  Decomp. 
by  cone.  H2S04.  (Lay,  Dissert.  1910.) 


Not  decomposed  by  H20. 
Sol.   in   hot   alkalies-f-Aq   with    decomp. 
(Bhx,  B,  1903,  36.  4227  ) 

Silicon  sw&oxide,  Si802. 

(Homgschmid,  M.  1909,  30.  509.) 

Silicon  monoxide,  SiO. 

Much  less  easily  sol  in  HF+Aq  but  more 
easily  sol.  in  alkalies +Aq  than  SiO2.  (Potter, 
C.  C.  1907,  II.  1952.) 

Silicon  cfooxide,  Si02. 
See  also  Silicic  acid. 

(a)  Crystalline.    Mm.   Quartz,    Tridyimte. 
Insol.  m  H20,  and  acids,  except  HF. 

SI.  sol.  in  boiling  K2CO3+Aq,  and  KOH+ 
Aq;  see  below. 

Insol.  in  cold  KOH+Aq,  extremely  slowly 
sol  in  boiling  KOH+Aq  (Fuchs.) 

Sol  m  HF  with  formation  of  SiF*  and  H20. 

Insol.  in  sugar +Aq,  contrary  to  assertion 
of  Verdeil  and  Kissler.  (Petzholdt,  J.  pr. 
60.  368) 

(b)  Amorphous.    Mm.  Opal,  etc. 
Insol.  in  H20,  and  acids  except  HF. 

100  pts.  H2O  containing  C02  dissolve 
0  078  pt  amorphous  SiO2  (Maschke);  0.0136 
pt.  (Stiuckmann). 

100  pts.  cold  HCl+Aq  of  1.088  sp.  gr.  dis- 
solve 0017  pt.  Si02.  (Struckmann.)  100 
pts.  HCl+Aq  of  1  115  sp.  gr.  dissolve  in  the 
cold  0.009  pt.  SiOa,  and  0  018  pt.  on  boiling. 
100  pts  NH4OH+Aq  (containing  10%  NH8) 
dissolve  0  017  pt.  quartz  and  0  38  pt.  ignited 
Si02.  (Pribram,  Z  anal.  6. 119.) 

Sol  in  boiling  K2C03  or  Na2C03+Aq, 
separating  out  on  cooling  as  a  gelatinous 
mass.  (PfafT,  Schw.  J.  29.  383.)  The  differ- 
ent forms  of  SiO2  have  different  degrees  of 
solubility  m  K2C03+Aq.  IMgmted  amor- 
phous Si02  from  SiF4  dissolves  most  readily, 
then  come  opal,  ignited  amorphous  SiO2, 
fused  Si02,  and  tridymitc;  quartz  powder  is 
the  most  difficultly  soluble.  (Rose )  A 
similar  behaviour  is  shown  to  KOH+Aq. 

Opal  is  much  more  sol  in  KOH+Aq  than 
quartz,  and  hyalite  is  the  least  sol.  of  the 
varieties  of  opal.  (Fuchs.) 

Opal  is  easily  sol.  in  KOH+Aq,  even  after 
ignition.  (Schaffgotsch,  Pogg.  68.  147  ) 

Rammelsberg  (Pogg.  112.  177)  made  the 
following  experiments  on  the  solubility  of 
Si02  in  KOH + Aq.  The  KOH  +  Aq  used  con- 
tained 1  pt.  KOH  to  3  pts.  H20.  1  pt  of 
the  powdered  mineral  was  boiled  half  an  hour 
hi  a  silver  dish  with  such  an  amount  of  the 
KOH+Aq  that  20  pts.  KOH  were  present. 

7.75%  of  milky  white  quartz  was  dissolved 
by  repeating  the  above  process  three  times. 

12.8-15%  of  gray  hornstone  was  dissolved 
by  twice  boiling;  2.43%  of  moderately  finely 
powdered  agate  of  2  661  sp.  gr.  was  dissolved 
by  once  boiling;  9.7%  of  unignited  hyalite 
remained  undissolved  after  thrice  boiling; 
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21%  of  ignited  hyalite  remained  undissolved 
after  thrice  boiling,  7.21%  of  semi-opal  of 
2  101  sp.  gr.  remained  undissolved  alter 
thrice  boiling;  18  5-19  2%  of  impure  semi- 
opal  of  2101  sp.  gr  remained  undissolved 
after  thrice  boiling;  799%  of  chalcedony  of 

2.624  sp.    gr.    remained   undissolved    after 
thrice  boiling,  6  12%  of  chalcedony  of  2  567 
sp    gr    remained  undissolved  after  rourtn 
boiling;    144%    chrysophrase   of  2623    sp. 
gr.  remained  undissolved  after  once  boiling; 
4941%  of  chrysophrase  of  2635  sp   gr.  re- 
mained   undissolved    after    thrice    boiling; 
6.62%  of  flint  of  2.606  sp.  gr.  remained  un- 
dissolved after  twice  boiling;  38.1%  of  nre- 
opal   of  2.625  sp    gr   remained  undissolved 
after  fourth  boiling;  26.6%  of  fire-opal  of 

2.625  sp.    gr    remained    undissolved    alter 
fifth  boiling  „     , 

Insol   in  liquid  C02      (Biichner,  Z  phys 
Ch.  1906,  64.  674.) 

Insol  in  acetone  (Naumann,  B.  1904, 
37.  4329.)  ,  f 

The  solubility  of  crystals  of  quartz  on 
different  faces  in  HF  has  been  determined 
by  Lebrun.  (Belg.  Acad  Bull  1913,  953.) 

Silicon  thorium  oxide. 
See  Silicate,  thorium. 

Silicon  zirconium  oxide. 
See  Silicate,  zirconium. 


Silicon  oxychloride, 

Decomp.  by  H20  and  alcohol,  Miscible 
with  CS2j  SiCU,  CCU,  CHCL,  or  ether. 
(Friedel  and  Ladenburg,  A.  147.  355.) 

Si403Clio;  Si404Cl8;  Si8OioCli2;  (Si2OsCl2)tt. 

S1407C12.  Sol.  in  above  oxychlondes. 
(Tioost  and  Hautefeuille,  Bull  Soc.  (2)  35. 
360.) 

OTT 
Silicon  oxyfluoraydrin,  Si203p    ' 

(Landolt,  A  Suppl.  4.  27.) 

Silicon  selenide,  SiSe2 

Decomp  by  H20  or  KOH+Aq.  (Sabatier, 
C.  R.  113.  132  ) 

Silicon  sulphide,  SiS2. 

Sol.  in  H20  with  decomp.  Acts  on  alcohol 
or  ether  in  the  cold.  (Fremy,  A.  ch.  (3)  38. 
314  ) 

SiS.  Decomp.  by  H20;  easily  sol.  in  dil, 
alkalies.  (Schufczenberger,  Bull.  Soc.  (2)  38. 
56.) 

Silicon  sulphoeftamide,  SiS(NH2)2. 

Slowly  decomp.  in  the  air.  Insol.  in  cold 
liquid  NH|.  (Blix,  B.  1903,  36.  4219.) 

Silicon  sulphobromide. 
See  Silicon  bromosulphide. 


Silicon  sulphochloride. 
See  Silicon  chlorosulphide. 

Silicon  sulphourea,  SiS(NH2)2. 

Slowly  decomp.  in  air. 

Decomp.  by  HaO. 

Insol.  in  cold  liquid  JNils  (..DIIX,  o  iyuo, 
36.  4219  ) 

Silicons,  Si4H403. 

Insol  in  H20,  but  gives  off  hydrogen  when 
warmed  therewith.  Not  attacked  by  chlorine 
or  nitric  or  sulphuric  acids  even  on  heating, 
but  is  gradually  sol,  in  HF  ^ecomjx  by 
alkalies,  even  by  the  most  dil.  NH4UJl+Aq, 
with  greatest  violence  and  evolution  of  heat 

fwohftl  feSSo '     ' 

H8'Si802  Decomp.  by  H2O  and  by  dil. 
acids.  Violently  decomp.  by  fuming  HNO8. 
Not  attacked  by  cone.  H2S04  Very  slowly 
decomp  by  cone.  HC1,  rapidly  by  alkalies + 
Aq  and  by  pyridine.  (Honigschmid,  M. 

19?nsol  "in'  H20,  alcohol.  SiCl*,  PC13;  and 
CS2.  Not  attacked  by  acids  except  HF. 
(Donath  and  Liesner,  C.  C.  1909,  II.  1707.). 

Hi2Siio08.  Scarcely  attacked  by  acids, 
but  easily  decomp.  by  hot  H2O,  NaOH+Aq 
etc  but  not  by  NH4OH+Aq.  (Kolb,  Z. 
anorg.  1909,  64,  353.) 

HloSi1008.    (Kolb), 

As  Hi2Siio08,     (Kolb.) 


acid,  Si(OH)2(SiO.OH)2. 
Insol.  in  cold  H20,  decoanp.  by  hot  H2O. 
(Gattennann,  B.  1899,  32.  1116) 


Silicooxalic  acid, 

Decomp.  by  bases  with  evolution  of  hydro- 
gen Takes  up  HN08  to  form  compound, 
but*  not  HC1  or  H2S04  (Troost  and  Haute- 
feuille, A.  ch.  (5)  7.  463.) 


Silicophosphoric  acid,  Si02, 

Slowly  decomp.  by  H20.  Unchanged  by 
alcohol  Exists  also  in  two  modifications 
which  are  not  attacked  by  H2O.  (Haute- 
feuille and  Margottet,  C.  R  99.  789  ) 

Si02,  2P206+4H20.  Decomp  by  moist 
air.  Sol.  in  H2O  at  0°,  but  decomp.  by  warm- 
ing to  ordinary  temp.  (Hautefeuille  and 
Margottet,  C  R.  104.  56.) 

Calcium  silicophosphate. 
See  Phosphate  silicate,  calcium. 

Silicostannic  acid. 

Calcium  silicostannate,  Ca(Si,Sn)03. 

Not  attacked  by  acids,  KHS04,  or  alkalies 
+Aq.  (Bourgeois,  BuU.  Soc.  (2)  47.  297.) 
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SiUcodeatungstic  acid,  H8WioSi036+ 
3H20=4H20,  Si02,  10WO3+3H20. 

Sometimes  sol.  in  H20,  but  usually  sep- 
arates out  gelatinous  silica.  (Marignac,  A. 
ch  (4)  3.  55.) 

See  also  Silicodwodeatungstic  acid. 

Ammonium   silicodecitungstate, 

(NIL)8W10Si038-h8H20. 
Sol.  in  4  5  pts.  H20  at  18°.    Very  sol.  in 
hot  H20.     (Marignac,   A.   ch.    (4)   3.   59.) 
iOa8  +9H20.    (Marignac.) 


Ammonium  potassium 

(NHOaK 
(Marignac ) 

Barium ,  Ba4SiW10036+22H20. 

Precipitate.     Insol   in  H2O.     (Marignac ) 

Potassium    ,    K8SiWio036+17H20. 

Sol  inH20     (Marignac.) 
K4H4SiWio036+8H20.       Sol.     m     H2O. 
(Marignac.) 

Potassium silicotungstate  (?), 

KgSiWiiOw+14E«0 
K4H4SiWn089 + lOHjjO.     (Marignac.) 

Silver ,  Ag8Wi9Si036-}-3H20. 

Not  appreciably  sol,  m  cold  H20.  (Marig- 
nac, A.  ch  (4)  3.  65.) 

Silicotungstic   acid   or  SUicoduodeci- 
tungstic  acid,  BU&WuOa. 

(H4SiWio040,  accordmg  to  Copaux.  (Bull. 
Soc.  1908,  (4)  3.  101.) 

+20H20.  Sol  inHaO;  very  sol.  in  alcohol; 
behaves  with  ether  as  the  acid  with  22H20 
(Marignac,  A.  ch,  (4)  3.  10.) 

-f-22H20.     Solubility  as  acid  with  29H20. 

100  pts.  deliquesce  with  13  pts.  ether.  To 
this  mixture  20-25  pts.  of  ether  can  be  added, 
but  a  further  quantity  no  longer  mixes  with, 
but  floats  above  the  mixture.  Ethereal  solu- 
tion is  miscible  with  H20.  Ether  is  taken  up 
by  a  saturated  aqueous  solution  with  evolu- 
tion of  heat,  until  the  volume  has  become 
doubled;  more  ether  floats  on  the  mixture. 
By  warming  the  latter  a  liquid  separates  out 
which  forms  a  layer  between  the  two  original 
layers.  Alcoholic  solution  of  the  acid  mixes 
with  an  equal  vol.  of  ether,  but  on  adding 
more  ether  a  cone,  ethereal  solution  separates 
as  a  syrupy  layer.  (Marignac,  A.  ch.  (4)  3* 
3.  10.) 

+29H20.  Efflorescent.  SoLinHiO.  Sat- 
urated solution  at  18°  contains  1  pt.  crystal- 
lized acid  to  0.104  pt.  H2O,  and  has  2,843  sp. 
gr.  Melts  in  crystal  H20,  Easily  sol.  in 
absolute  alcohol  and  anhydrous  ether. 

+&H20.    (Drechsel,  B.  1887,  20.  1452.) 


Aluminum  silicotungstate,  Al4Hi2(SiWi2CX2)3 
+75H2O. 

Not  deliquescent;  very  sol  in  H2O. 
(Marignac). 

Al4(SiW12040)3  +60H20.  (Wyrouboff. 

Chem  Soc.  1897,  72,  (2)  174.) 

4-87H20.    (Wyrouboff.) 

^-93H20.   Very  efflorescent.    (Wyrouboff.) 


ammonium  -  , 

Al4(NH4)18(SiW12043)3475H20. 
Sol   in  H2O.    (Marignac.) 


Ammonium 


basic,     (NE4)4SiWi204o 


4NH4OH+14H20. 
(Wyrouboff,  Chem.  Soc.  1897,  72.  (2)  174.) 

Ammonium ,  (NH4)8SiW12042+16H20, 

Very  sol.  in  hot  H20.    (Marignac,  A.  ch. 

C4)  3.  17.) 
(NH4)4H4SiWi2042+6H20.   Less  soluble  in 

H2O  than  the  preceding  salt     (Marignac  ) 
(NH4)4SiWi2CU+8H2O.  (Wyrouboff, 

Chem.  Soc.  1897,  72.  (2)  174.) 

Barium ,  Ba2H4SiWi20,2+14H20 

Sol.  in  H20 

+22H20.  Gradually  efflorescent.  (Marig- 
nac.) 

Sol.  in  cold  H20, 1  :  0  7  pts  (Copaux,  Bull. 
Soc.  Min.  1906,  29.  80.) 

Sol  in  4  pts.  cold  H20.  (Wyrouboff,  Bull. 
Soc.  Min.  1896,  19.  278.) 

Ba4SiW12042+27H20.  Nearly  insol.  in 
cold,  si.  sol.  in  hot  H20.  (Marignac.) 

Ba2SiWi204o-fl6H20.    (Wyrouboff.) 

Barium   potassium  -,    Ba2K2SiWi204o+ 

17H20. 
(Wyrouboff,  Chem.  Soc  1897,  72.  (2)  176.) 


Barium    sodium    , 

28H20. 

H20  gradually  dissolves  out  sodium  silico- 
tungstate. 

Cadmium  ,  Cd2SiWi2O40+23H20,  and 

+27H20. 

(Wyrouboff.) 

4CdO,  3(SiO2,  12W03)+4H20.  (Wyrou- 
boff.) 

Caesium ,  Cs8SiWi2042. 

100  pts.  H20  dissolve  only  0  005  pt.  at  20°; 
0.52  pt.  at  100°. 

Completely  insol.  in  alcohoL  and  HCl+Aq. 
Somewhat  sol.  in  dil.  NH4OH-fAq.  (Godef- 
froy,  B.  9.  1363.) 


Cadmium    hydrogen 
i*ao-l- 


2Cd2SiWi2O40, 


(Wyrouboff.) 
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Calcium    silicotungstate, 
20E2O. 

Not  deliquescent      Extremely  easily  sol. 
in  H20     (Mangnac  ) 

Ca2SiWl2040+18,24and27H20.    (Wyrou- 

boff.) 

Calcium  silicotungstate  nitrate,  Ca2SiWi2f)4o, 

Ca(N08)o~H5H20 
(Wyrouboff.) 

Cerous  -  ,  Ce2SiWi2040+27H2O. 
(Wyrouboff  )  TT 

CeJ3iWM0«>,  CeH2SiWi20,0+34H20. 

(Wyrouboff,) 

Chromrum  -  ,  CWSiW1204o)3+60,  87  and 

93H20 
fWypouboffO 

Cupric  -  9  CuaSiWuOtf+18,  27  and  29H2O. 
Very  efflorescent     (Wyrouboff.) 

Didymium  -  ,  Di2SiW1204o+26  and  27H20, 

(  WVrouboff  .  ) 

Di2SiWl20,o,  DiH2SiWi204o+34H20, 
(Wyrouboff.) 

Gallium  -  ,  Ga4(SiW12O40)a+60,  87,  and 

93H20. 
(Wyrouboff  ) 

Glucinum  -  ,  Gl4(SiWi204o)3+45,  87  and 

93H20. 
(Wyrouboff.) 

Indium  -  ,  In203,  H2O,  2(Si02,  12W08)  + 
40H20. 

2,  12WO,)+63  and  93H20. 


Potassium  -  ,  basic, 


(Wyrouboff.) 

Iron  (ferric)  -  ,  Fe4(SiW32O4o)3+60  and 

93HA 
(Wyrouboff.) 

Lanthanum  -  ,  La2SiWi204o+27H20. 

Efflorescent.    (Wyrouboff.) 


(Wyrouboff.) 

Lead  -  3  basic,  Pb2SiW12040,  2PbO+20H20. 
SLsolinHjO.    (Wyrouboff.) 


Lead  -  ,  Pb^WuD^o+21  H2O. 
Sol.  mH20.    (Wyrouboff.) 

Lithium  -  ,  Li2O,  Si02,  12WOS+14  and 

24H2O. 
(Wyrouboff.) 


Magnesium >,      __    _ 

Stable  on  the  air.    (Marignac.) 


Mercurous  silicotuugstate,  basic, 
Hg4SiW12040,  2Hg20+5H20. 
Insol  in  H2O.    Insol.  in  dil.  HN03.    Slowly 
sol  in  cone,  warm  HN03.    (Wyrouboff  ) 


Mercurous 

Insol  mH2O.    Scarcely  sol.  in  dil.  HNO3+ 
Aq.    (Mangnac,  A,  ch.  (4)  3.  43.) 

Mercuric  -  ,  Hg2SiWi204o+15H20 

Very  sol.  in  H2O.     Solution  decomp.  on 
boiling     (Wyrouboff  ) 


4KOH+ 


12H20. 

1  pt.  is  sol  in  10  pts.  H2O  at  18°.  (Wyrou- 
boff ) 

Potassium  -  ,  K8SiW12042+14H20. 

Sol.  in  10  pts.  H20  at  18°,  and  less  than 
3  pts.  at  100°.  (Marignac.) 

+20H2O  Much  less  sol.  in  cold  than  hot 
H20.  Extremely  sol.  in  hot  H20.  More  sol. 
than  above  eomp.  (Marignac  ) 

KJLSiWi2042-h7H20,    Solubility  as  pre- 

ceding  salt. 
K4H4SiWi2O42+16H20.    Sol.  in  3  pts  H2O 

a  K6Hi9fSiWi20J3)2+25H20      Decomp.   by 

dissolving  in  HaO.    (Marignac) 
K48iWM0  0+6  and  15H2O     (Wyrouboff  ) 
K4SiW12040,  K2H2SiW32040+29H20 

(Wyrouboff.) 

Rubidium  -  ,  Rb8SiWi2O42. 
Sol  in  145-150  pts.  H2O  at  20°  and  in  19-20 

pts.  at  100°.    Insol.  in  alcohol;  difficultly  sol. 

in  acidified,  but  extremely  easily  in  ammonia- 

cal  H20.    (Godeffroy,  B.  9.  1363  ) 
Rb2H2SiW12040+5H20.    (Wyrouboff.) 
Jtt>4SiW12040,  Rb2H2SiW10040+22H20. 

CWyrouboff  ) 

Silver  -  ,  Ag4H4SiW120424-7H20. 

Very  si.  sol.  in  H20;  sol.  in  dil  HNO3+ 
Aq  (Mangnac.) 

Sl.sol.  inH20,    (Wyrouboff) 

Sodium  -  ,  basic,  Na4SiWJ204o,  4NaOH+ 
5H20. 

(Wyrouboff.) 

Sodium  -  ,  Na8SiW12043+7H20. 

The  saturated  solution  at  19°  contains  0.21 
pt.  H20  to  1  pt.  of  the  salt  dried  at  100°,  and 
has  sp.  gr.=3.05.  (Marignac.) 

Na4H4SiWi2042+llH20.    Stable  on  air. 

-f-18H2O.    Efflorescent.    (Marignac,) 

Na2H6SiWi2C>42+14H20  Decomp  by  dis- 
solving in  H2O  .  (Marignac,  ) 

Na*3iWl204o+14,  16  and  20H2O.  (Wyrou- 
boff ) 


SILVER 
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Sodium  silicotungstate  nitrate, 

3Na4H4SiWi2O42,  4NaNO3-f  39H20. 
Slightly  deliquescent.    (Marignac  ) 

Strontium  -  ,  Sr2SiW120.0+16,  17,  23  and 

27H20. 
(Wyrouboff.) 

Thallium  -  , 
(Wyrouboff.) 

Thorium  -  ,  basic. 
Insol.  inH20.    (Wyrouboff.) 

Thorium  -  ,  Th2SiW1204o-f  27H20. 
Very  sol.  in  H20.    (Wyrouboff.) 
Th2SiW12O40,  2H4SiW10040H-45E20. 

(Wyrouboff.) 

Uranium  -  . 
Thirteen  salts  are  described  by  Wyrouboff. 

Uranyl  -  . 
Seven  salts  are  described  by  Wyrouboff. 

Zinc  -  ,  Zn2SiWi2040+18,  27  and  29H20. 
(Wyrouboff.) 

Silicovanadiomolybdic  acid. 

Ammonium  silicovanadiomolybdate, 

3(NBWjO,  Si02,  V205,  9Mo03+20H20. 

Sp.  gr.  of  sat.  solution  containing  0.32016  g. 
salt  in  1  ccm.  at  18°  =  121322.  (Friedheim, 
B.  1900,  33.  1624.) 

3(NH4)20,  Si02,  V205,  10Mo08+21H20 
Sp.  gr  of  sat.  solution  containing  0.35026  g. 
of  salt  in  1  ccm.  at  18°  =  1.25275.  (Fried- 
heim ) 

3(NH4)20,  V205,  Si02,  HMo03+27H20. 
Sp.  gr.  of  sat.  solution  containing  0.38086  g. 
salt  in  1  ccm.  at  18°  =  1.29266.  (Friedheim.) 

3(NH4)20,  V206,  Si02,  15Mo08+24E20. 
Sp.  gr.  of  sat.  solution  containing  0.48997  g.< 
salt  in  1  ccm.  at  18°  =  1.43761.  (Friedheim,) 

Ammonium  potassium  -  ,  (NH4)20,  2K20, 


, 
,  9MoO,+2dH.O. 

Sp.  gr.  of  sat.  solution  containing  0.24021 
g.  salt  in  1  ccm.  at  18°  =  1.17031.  (Fried- 
heim,) 

(NH<)20,  2K20,  Si02,  V20B|  10Mo08+ 
21H20.  Sp.  gr.  of  sat.  solution  contain- 
ing 0.25914  g,  salt  in  1  ccm.  at  18°  =  1.19184 
''Friedheim.) 

(NH4)20,  2K20,  Si02,  V205|  HMo08+ 
12H20.  Sp.  gr.  of  sat.  solution  contain- 
ing 0.27914  g.  salt  in  1  ccm.  at  18°  *  1.21378. 
(Friedheim.) 


zinc 


4(NH4)20,    2ZnO, 


2Si02,  3V2Ofi,  18Mo08+15H20. 
SI.  sol.  in  H20.    (Blum,  Dissert.  1904.) 


Silicovanadiotungstic  acid. 

Ammonium  silicovanadiotungstate,  3(NH4)20, 
Si02,  V206,  9W08-f  24H20. 

Can  be  cryst.  from  H20.  (Friedheim,  B, 
1902,  35.  3244  ) 

(NH4)6SiV2W1004o+21H2O.  1  cc.  of  sat. 
solution  in  H20  at  17.5°  contains  0.6652  g. 
of  the  hydrated  salt.  Sp.  gr.  of  this  solution  = 
1.4505.  Decomp.  by  cone,  acid  and  alkali. 
(Friedheim.) 


Ammonium  barium  potassium 


SI.  sol.  in  H2O.    Decomp.  by  cone,  acids 
and  alkalies.    (Friedheim.) 


Ammonium  potassium  -  •, 

(NH4)K6SiV2W10040+23H20. 
1  ccm.  of  sat.  solution  at  17.5°  contains 
0.5072  g.  of  the  salt.  Sp.  gr.  of  the  solution 
at  20°  -  1.3462.  Caji  be  cryst  from  H20. 
Decomp.  by  cone,  acids  and  alkalies.  (Fried- 
heim.) 

Barium  -  ,  Ba3SiV2Wio040+28H20. 

1  ccm.  of  the  sat.  solution  in  H2O  at  17.5° 
contains  0.0384  g.  of  the  salt  Sp.  gr.  of  the 
solution  =  1.0307.  Decomp.  by  cone,  acids 
and  alkalies.  (Friedheim,  B.  1902,  36.  3245.) 

6BaO,  2Si02,  3V2Ofi,  18W08-f50H20. 
SI.  sol.  in  H2O  (Friedheim  ) 

7BaO,  2Si02,  3V206,  18W08+83H20. 
SI.  sol.  in  H20.  (Friedheim.) 

Potassium  -  ,  KoSiV2Wi004o+22H20. 

Sol.  in  H20.  Can  be  cryst.  from  K20 
without  decomp.  Decomp.  by  cone,  acids 
and  alkalies.  (Friedheim.) 

6K20,  2Si02,  3V206,  18W03+31H20.  Sol. 
in  H20.  (Friedheim  ) 

7K20,  2Si02,  3V206,  18W03+42H20.  Sol. 
in  H20.  (Friedheim.) 

Sodium  -  ,  Na6SiV2Wlo040+29H20. 

Very  sol.  in  H20.  Decomp.  by  cone  acids 
and  alkalies.  (Friedheim.) 


Silundum, 

Not  attacked  by  hot  Cl  or  cone,  acids. 
(Amberg,  Z.  Elektrochem.  1909,  16.  725.) 

Silver,  Ag. 

Not  attacked  by  H20.  Absolutely  insol.  in 
HC1  or  HC2H8O2+Aq.  (Lea,  Sill.  Am.  J. 
144.444.)  Easily  sol  in  HNO84;Aq  on  warm- 
ing, if  not  too  cone.  Only  a  minute  trace  is 
dissolved  in  an  hour  by  cold  dil.  HN08+Aq  (1 
pt.  HN08+Aa  of  sp.  gr.  1  40  :  10  pts.  H20). 
(Lea.)  Sol.  in  hot  cone.  H2SO4  with  evolution 
of  SO2.  SI.  sol  in  dil.  H2SO4-f  Aq  (1  :  4),  but 
with  more  dil.  H2S04+Aq  the  different  forms 
of  Ag  behave  differently.  (Lea.) 
'  Sol.  in  HI-j-Aq  at  ordinary  temperature. 
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Sol.  in  IvI-f  Aq  with  access  of  air  Sol  in  hot 
KCN-f  Aq.  (Chnstomanos,  Z  anal  7.  301.) 

Sol,  in  chromic,  lodic,  chloric  and  bromic 
acids  Dil.  H2SOv  alone  is  incapable  of  dis- 
solving finely  divided  Ag,  and  the  seeming 
solvent  action  is  due  to  the  oxygen  of  the  air, 
oxygen  dissolved  in  the  acid,  or  derived  from 
some  external  source.  (Hendrixson,  J.  Am 
Chem  Soc  1903,  25.  637  ) 

Boiling  H2S04  dissolves  pure  Ag  only  when 
concentration  equals  60°  B.  More  dil  acid 
dissolves  only  the  impure  metal,  (Pannani, 
Gazz.  oh.  it.  1909,  39.  (2)  234.) 

Slowly  decomp.  into  AgCl  by  alkali  chlor- 
ides +Aq;  also  by  CuCl2,  etc.+Aq. 

Somewhat  sol.  in  NH4OH  -}-Aq  in  presence 
of  O.  (Lea,  Sill.  Am.  J.  144.  444 ) 

Sol.  m  KMn04-f-dil.  H2S04+Aq.  (Fned- 
heim,  B.  20.  2554.) 

Sol.  in  Fe2(SO4)8-f  Aq,  especially  on  heat- 
"~~  but  completely  insol.  in  FeS04+Aq. 


Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Attofropic  forms — fa)  Very  sol  in  H20 
Solution  is  pptd  by  saline  solutions  or  almost 
any  neutral  substance.  Alkali  sulphates, 
nitrates,  and  citrates  ppt  it  in  a  sol  form, 
while  MgSO4,  CuS04;  FeSCX,,  NiS04,  K2Cr207, 
K4Fe/CN)fl,  BafNOsk  and  even  AgN03+Aq 
ppt.  it  in  an  insol  form,  which,  however,  may 
be  made  sol  again  by  treatment  with  many 
substances,  as  Na2B407,  K2S04,  or  Na2S04-f 
Aq.  NaNO2+Aq  ppts.  the  Ag  from  its  solu- 
tion m  a  perfectly  insol.  form. 

C/3).  The  ppt  from  aqueous  solution  by 
salts  is  sol  in  NH4OH-{-Aa  (Lea,  Sill,  Am 
J.  137.  476.) 

Many  other  allotropic  forms  exist.    (Lea  ) 

Pure  colloidal  silver  is  also  sol.  in  alcohol. 
Schneider,  B.  25.  1164 ) 

Entirely  sol.  m  H20,  even  when  dry. 
(Schneider,  Z.  anorg  1894,  7.  339.) 

Silver  acetylide,  Ag2C2 

Sol.  in  KCN-f  Aq  with  evolution  of  C2H2. 
Decomp.  by  HCl+Aq.  (Arth,  C.  R.  1897, 
124*  1535  ) 

Silver  amide,  AgNH2. 

Ppt.;  sol  in  ammonium  salts -j-Acj  and  in 
excess  of  potassium  amide.  Sol.  in  liquid 
NH8.  Insol.  in  Ag  salts-f  Aq.  (Franklin, 
J.  Am.  Chem.  Soc.  1905,  27.  833.) 

Sol.  in  excess  of  KNH2.  (Franklin,  Z. 
anorg  1905,  46.  16.) 

Silver  antimonide,  Ag2Sb  or  Ag^b. 

Min.    Discrimte.      Sol.    in    HN08-f-Aq. 

Ag8Sb.  Insol.  in  HCl+Aq;  decomp.  bv 
HNOs-f-Aq.  (Chnstofle.) 

Silver  azoimide,  AgNs. 

Insol.  in  hot  or  cold  H2O  or  dil.  acids;  sol. 
in  cone,  mineral  acids.    Sol 
(Curtius,  B.  23.  3023,) 


Silver  bromide,  AgBr. 

Insol.  in  H20,  or  H20  acidulated  with 
HN03,  H2S04,  or  HC2H302  between  0°  and 
33°.  If  flocculent  or  pulverulent,  it  is  sensibly 
sol  therein  above  33°,  but  if  granular  only 
above  50°,  and  then  very  slightly.  (Stas,  A. 
ch  (5)  3.  289  )  Ag  can  be  detected  as  AgBr 
in  10,000,000  pts  H20  (Stas  ) 

Calculated  from  the  electrical  conductivity 
of  AgBr+Aq,  AgBr  is  sol  in  1,971,658  pts. 
H20  at  2C.2°,  and  775,400  pts  at  38°.  (Holle- 
man,  Z.  phys.  Ch.  12.  133 ) 

By  same  method  Kohlrausch  and  Rose  cal- 
culate that  1  1.  H20  dissolves  0.4  mg.  AgBr 
at  18°  (Z  phys  Ch  12.  240 ) 

Solubility  m  H20  =  0.109  mg  per  1.  (Prud- 
homme,  J  chim  Phys  9.  519 ) 

Solubility  in  H2O  =  6  6  X  10~7  at  25°.  (Good- 
win, Z.  phys  Ch  1894,  13.  645.) 

Solubility  of  AgBr  in  H20  at  25°  equals 
8.1  X10-7  g.  mols.  per  1.  (Thiel,  Z.  anorg. 

1900.  24.  57.) 

Aq  solution  sat.  at  21.1°  contains  0.57  X 
10~c  gr  equiv.  per  litre.  (Kohlrausch,  C.  C. 

1901,  II.  1299 ) 

1 1.  H20  dissolves  0.000137  g.  AgBr  at  25°. 
(Abegg  and  Cox,  Z.  phys.  Ch.  1903,  46.  11.) 

0.84  X 10 -4  g.  are  dissolved  per  liter  of  sat. 
solution  at  20°.  (Bottger,  Z.  phys.  Ch.  1903, 
46.  603.) 

1  l.H20  dissolves  0.107  mg.  AgBr  at  21°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356 ) 

3.7  mg.  AgBr  are  contained  in  1  liter  of  sat. 
solution  at  100°.  (Bottger,  Z.  phys.  Ch. 
1906,  66.  93.) 

1  mg.  m  1 1.  of  sat  solution  at  21°.  (Kohl- 
rausch. Z.  phys.  Ch.  1908,  64.  168  ) 

Solubility  in  H2O=8  8X10-7  g.  mol. 
per  litre  at  25°.  (A.  E.  Hill,  J.  Am  Chem. 
Soc  1908,  30.  74) 

Boiling  H20  dissolves  0.000003502  of  its 
weight  of  AgBr.  HN08+Aq  (1%  HN08) 
dissolves  0.00000543  of  its  weight  of  AgBr  at 
100°  with  si.  decomposition.  The  solution 
is  pptd.  by  AgNOs+Aq  or  HBr  (or  MBr)  + 
Aq,  but  not  completely.  I  pt.  of  AgBr  in 
solution  requires  3  pts.  of  Br  as  MBr  (or 
HBr),  or  of  Ag  as  AgN08  in  order  to  be  wholly 
precipitated.  (Stas.) 

Not  attacked  by  boiling  HN03+Aq;  si. 
sol  in  cone.  HBr  or  HCl+Ac[  (L8wig). 
Boiling  cone.  H2S04  decomposes  it  (Balard), 
hardly  acts  on  it  (Dumas),  dissolves  a  small 
quantity,  which  is  repptd.  by  H20  (Berze- 
hus.) 

Very  si.  sol.  in  dil.,  easily  in  cone.  NH4OH 
•f  Aq.  100  pts.  NH4OHH-Aq  (0  986  sp.  gr.) 
dissolve  0  51  pt.  AgBr  (dried  at  100°)  at  80°, 
and  about  double  that  amount  of  freshly 
pptd.  AgBr.  (Pohl,  W.  A.  B.  41.  267.) 

1  g.  freshly  pptd.  AgBr  is  sol.  in  250  ccm. 
10%  KEUOH-j-Aq,  but  insol.  in  an  ammonia- 
cal  solution  of  AgCl.  (Seiner,  Pharm.  J. 
Trans.  (3)  14.  1.) 

1  g.  AgBr  dissolves  in  8779.4  g.  5%  NH4OH 
+Aq  (sp.  gr.  =0.998)  at  12°,  and  in  288.5  g. 
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10%   NH4OH-hAq   (sp    gr  =0.96)    at    12° 
(Longi,  Gazz.  ch  it  13.  87.) 

Solubility  of  AgBr  in  NH4OH-fAq  at  15°. 
G.  mols.  per  1. 


NH3 

AgBr 

Sp   gr   155° 

1.085 
2.365 
3.410 
4  590 
5.725 

0.0011 
0  0031 
0  0050 
0.0074 
0  0101 

0  9932 
0.9853 
0.9793 
0.9720 
0  9655 

(Bodlander,  Z.  phys.  Ch.  1892,  9.  734.) 

Solubility  in  NH4OH+Aq  at  0°. 
10  ccm  of  the  solution  contain  g.  NH3  and 
nag.  Ag  Br. 


g.  NH3 

Mg  AgBr 

g  NHj 

Mg  AgBr 

0.307 
0  488 
0  669 
0.829 
1  151 
1.532 
1.809 
1.953 

8  0 

9  6 
17.2 
21  2 
34.9 
55.7 
72.2 
74  1 

2  627 
3.126 
3  389 
3.652 
3  722 
3.770 
3  926 
3.995 

106.7 
156  8 
198  7 
266  9 
288.8 
293.0 
289.2 
285.0 

(Jarrvr,  A.  ch  1899,  (7)  17.  364.) 

Solubility  of  AgBr  in  NH4OH-f  Aq  at  25°. 
G.  mols.  per  1. 


NH3 

AgBr 

NHs 

AgBr 

0.1932 
0.3849 
0.7573 

0.00060 
0  00120 
0  00223 

1.965 
3  024 
5  244 

0.00692 
0.01163 
0.02443 

(BodllLnder  and  Fittif,  1902,  Z.  phys.  Ch.  39. 
597.) 

Solubility  in  NEUOE-f-Aq  at  25°. 


g.  at  Ag  per  1. 

Mols  NH8  per  1. 

0.00170 
0.00159 
0.000941 
0.00107 
0.000391 
0.000386 
0.000276 
0.000264 

0,450 
0.497 
0.268 
0.273 
0.115 
0.118 
0.0764 
0.0777 

(Whitney  and  Melcher,  J.  Am.  Chem,  Soc. 
1903,  26.  79.) 

Sol.  in  hot  NH4Cl+Aq.  Very  si.  sol.  in 
NH4  carbonate,  sulphate,  or  succinate+Aq, 
and  still  less  in  nitrate.  (Wittstein.)  Not 
very  easily  sol.  in  Na2S20a+Aq  when  sus- 
pended in  much  H20,  and  is  separated  out 
again  by  KBr+Aq.  (Field,  C.  N.  3.  17.) 

Sol.  in  KCN+Aq.    SI.  sol.  in  cone.  KC1, 


KBr,  NaCl,  NaBr,  NH4C1,  or  NI^Br-f  Aq; 
but  insol.  when  dilute. 

Traces  only  dissolve  in  alkali  nitrates +Aq. 
(Fresenius,  Quant.  Anal ) 

Abundantly  sol  in  Hg(N03)2+Aq.  100 
ccm.  H2O  containing  10  ccm.  normal 
Hg(]SrO3)2+Aq  dissolve  0.0383  g.  AgBr. 
(Stas.) 

Solubility  of  AgBr  in  Hg(NO8)2+Aq  at  25°. 
G.  mols.  per  1. 


Hffi)! 

AgBr 

H«2 

AgBr 

1 
0.10 
0.05 

0.03660 
0.00873 
0.00639 

0  025 
0.0125 
0.0100 

0.00459 
0.00329 
0.00306 

HNOs  was  present  in  aU  cases,  and  it  was 
found  that  there  was  no  difference  in  solubil- 
ity of  AgBr  with  concentrations  between 
0.1N  and  2N  HN08.  Cryst.  and  amorphous 
AgBr  showed  the  same  solubility.  (Morse, 
Z.  phys.  Ch.  1902,  45.  708.) 

Difficultly  sol.  in  hot  cone  AgNOs+Aq, 
(Risse,  A.  111.  39.) 

100  ccm,  of  a  3-N  solution  of  AgN05  dis- 
solve 0,04  g.  AgBr  at  25°.  Much  less  sol . 
m  AgNOs+Aq  than  Agl.  (Hellwig,  Z, 
anorg.  1900,  26.  176 ) 

Solubility  in  AgN03+Aq. 


Volumetric  measurements 


AgNOs 

N/10 
KBr 
ccm. 

Opal- 
escent 
at 

G.  AgBr 
retained 
per  100  g 
AgNOs 

• 

0.65 

22° 

0.129 

0.72 

35 

0.144 

10  g.  made  up  to 
32  g.  per  100  g  • 

0.8 
0.9 

44 
62 

0  159 
0  178 

of  solution 

1  0 

67 

0  188 

1,1 

77 

0  207 

1  2 

79 

0.226 

6  0 

37 

1.13 

8.0 

53 

1.50 

10.0 

67 

1.88 

10  g.  made  up  to 

11.25 

72 

2.12 

70  g.  per  100  g.  - 

12.0 

74 

2.26 

of  solution 

12.75 

79 

2.40 

13.5 

82 

2  54 

15.5 

85.5 

2  92 

17.5 

90 

3  29 

Gravimetric  measurements  at  14  5° 


G.  AgNOs 


7.326 
8.290 
7.255 
7.35 


ccm.  HaO 


9.32 
7.65 
4.84 
3.95 


Strength 
of  AgNOs 


44 
52 
60 
65 


G.  AgBr  re- 
tained per 
100  g  AgNOa 


0.144 
0.185 
0.283 
0.365 


(Lowry,  Roy.  Soc.  Proc.  1914,  91.  A,  65  > 
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100  g.  KBr  in  cone.  KBr-fAq  dissolve  3019 
mg  AgBr  at  15°;  95  g.  NaCl+10  g.  KBr  dis- 
solve only  75  nig.  AgBr  at  15°.    (Schierholz, 
W.A.B.  101,  2b.  4.) 

Solubility  in  KBr+Aq  at  25°, 

Solubility  in  salts+Aq. 

Solvent 

% 

Cone 

Grams 
AgBr  sol.  in 
100  grams 
solvent 

Sodium  thiosulphate 

a             u             (. 
(t            it           (( 
it             .t             it 
it           11           t( 

Sodium  sulphite 

tt                a 

Ammonium  sulphite 
Potassium  cyanide 
Ammonium  sulphocyamde 

ti 

Potassium 
Calcium 
Barium 
Aluminum 
Thiocarbamide 
Thiosinamine 

cc 
(t 

1 
5 
10 
15 
20 
10 
20 
10 
5 
5 
10 
15 
10 
10 
10 
10 
10 
1 
5 
10 

0  35 
1.90 
3.50 
4  20 
5.80 
0  04' 
0  08 
Trace 
6.55J 
0  21 
2  04 
5  30 
0  73' 
0.53 
0.35 
4  50 
1.87 
0  08 
0  35 
0  72 

20° 

25° 

s 

20° 
25° 

Mol  KBr  in  1  litre 

G  AgBr  m  1  litre 

4  864 
4  44 
4  18 
3  68 
2  81 
2  76 

26  44 
17  95 
13  50 
7.50 
2.34 
2  20 

(Hellwig,  Z.  anorg,  1900,  25.  183  ) 

Sol.  in  cone.  KBr  or  NaBr+Aq  (Lowig), 
but  less  than  Agl  in  KI+Aq  (Field) 
100  g.  JNaCl  in  cone    NaCl+Aq  dissolve 
474  mg.  AgBr  at  15°;  100  g.  NaCl  m  21% 
NaCl-f  Aq  dissolve  188  mg.  AgBr  at  15° 
(Schierholz,  W.  A.  B.  101,  2b.  4.) 

Solubility  of  AgBr  in  NasSOs+Aq  at  25°. 
G.  formula  weights  per  1. 

(VaJenta,  M.  1894,  15.  250.) 

Solubility  of  AgBr  in  salts+Aq  at  (?)°. 
«3c.  AgBr  sol.  in  1  1.  of  1%  solution  of  salts.) 

ISTaSCIST                2.06 

Soa                 Ag 

Sos                  Ag 

0.232        0.0025 
0.406        0.0023 
0.448        0.0023 

0.466        0.0053 
0.474        0.0055 
0.675        0.0084 

(Luther  and  Leubner,  Z.  anorg.  1912, 74. 393.) 

Solubility  of  AgBr  in  NaaSO8  at  (?)°, 
(g.  salts  per  1.  of  solution  ) 


NaaSOs 

AgBr 

NaaS03 

AgBr 

83.75 
70.75 
38  2 
17.65 
9.47 
4.85 

0  790 
0.570 
0.265 
0.116 
0.0526 
0.0329 

2.08 
1.13 
0  59 
0.3 
0.17 
0  08 

0.0159 
0.0086 
0.0045 
0.0039 
0.0022 
0  00075 

(Mees  and  Piper,  Photog.  J.  1912,  36.  234 ) 
Solubility  in  Na2S2O3-hAq  at  35  ° 


g  Na-sSaOs  in  1  liter 

g  AgBr  corresponding 
to  each  g     NaaSsOs. 

100 
-    200 
300 
500 

0  376 
0  390 
0  397 
0  427 

(Richards  and  Faber,  Am.  Ch.  J.  1899,  21. 
169.) 

(NH4)2S2Os4"Aq,  dissolves  AgBr  more 
rapidly  than  does  Na2S2O8-j~Aq.  (Lutnie*re 
and  SeyewitvC.  C  1908,  II.  1138.) 


NHtSCN  0.03 

CNH^CO*  0.004 

Na2S04  0.055 

(Mees  and  Piper,  Photog.  J.,  1912,  36.  234.) 

In  a  solution  of  NaC2H302+Aq,  containing 
10  ccm.  of  sat  NaC2H8O2 -fAq  at  15°  and 
20  ccm.  normal  HC2H8O2-f  Aq  mixed  with 
970  ccm,  H2O,  about  double  the  amt.  of  floc- 
culent  AgBr  is  dissolved  in  the  cold  that  is 
dissolved  by  boiling  H20  from  granular  AgBr. 
This  solution  required  3  pfcs  of  Ag  or  Br  to 
ppt.  the  AgBr  in  solution.  Pulverulent  or 
granular  AgBr  are  wholly  insol.  in  dil.  or 
cone,  acetates 4-Aq.  (Stas  ) 
•  Sol  in  Hg(C2H302)2fAq. 

100  ccm  H20  containing  10%  of  normal 
Eg(C2H302)2+Aq  dissolves  0  0122  g.  AgBr 
at  20°.  (Schierholz.) 

Very  sol.  in  liquid  NH8.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Solubility  in  10  cc.  methylamine+Aq  of 
.different  concentrations  at  11.5.° 

g.  NHaCHg    4.844     4.311     3562     3.258 
nig.  AgBr        289         127  73  55 

g.  NTTaCH,    1797      1513      1317      1.101 
mg.AgBr         28  16  12  7 

(Jarry,  A.  ch.  1899,  (7)  17.  378.) 
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Solubility  in  methylamine  +  Aq  at  25° 


G  mol  per  1. 


CHaNHo 

AgBr 

0  02 
0  04 
0  074 
0  0947 
0  1950 

0  00026 
0  00034 
0  000395 
0  00041 
0  00045 

(Wuth,  B  1902,  35.  2416  ) 
Solubility  of  AgBr  in  methylamine  -f-Aq  at  25° 


G  mol  per  1 


CH8NH2 

AgBr 

CH3NH2 

AgBr 

1.017 
0.508 
0.203 

0  0025 
0.0013 
0  00049 

0  102 
0  051 

0  00026 
0  00012 

(Bodlander  and  Eberlem,  B.  1903,  36.  3948.) 
Solubility  in  ethylamine-fAq  at  25°. 


G  mol  per  1 


C2H5^Hj 

AgBr 

0  01272 
0.03942 
0  05512 
0  03572 
0  10300 

0  0000867 
0  000137 
0  000193 
0  000258 
0  000711 

(Wuth,  B.  1902,  35.  2416.) 

At  25°,  1  1.  efchylamine+Aq  containing 
0.483  g.  mol.  C2B[5NH2  dissolves  0.00231  g. 
moL'AgBr;  0.200  g.  mol.  C2H5NH2,  0.0097  g. 
mol.  AgBr.  (Bodlander  and  Eberlein.  B, 
1903,  36.  3948.) 

InsoL  in  benzonitrile.  (Naumann.  B. 
1914,  47.  1370.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II,  1014);  (Naumann,  B.  1904,  37.  4329) 

Sol.  in  alcoholic  thiourea  (Reynolds, 
Chem.  Soc,  1892,  61.  251.) 

InsoL  in  methyl  acetate  (Bezold,  Dissert. 
1906),  (Naumann,  B.  1909,  42.  3790)  ethyl 
acetate.  (Hamers,  Dissert.  1906):  (Naumann 
B.  1910,  43.  314.) 

1.49  g.  AgBr  is  dissolved  in  1 1.  of  1%  thio- 
carbamide+Aq.  (Mees  and  Piper,  Photog. 
J.  1912,  36.  239.) 

InsoL  in  warm  pyridine. 

Mol.  wt.  determined  in  piperidine.  (Wer- 
ner, Z.  anorg.  1897,  15.  16.) 

Min.  Bromynte,  Eremite. 

Silver  bromide  ammonia,  AgBr,  NH3. 
(Joannis  and  Crozier,  C.  R.  894, 118. 1150.) 


AgBr,  l}iNH3.  (Jarry,  A.  oh.  1899,  (7) 
17.  356.) 

2AgBr,  3NH3.    (Joannis  and  Crozier ) 

AgBr,  3NH3  Decomp.  by  H20.  SL  sol  in 
liquid  NHS.  (Jarry ) 

AgBr,  5NH8  (Jarry,  C.  R.  1898,  126. 
1141) 

Silver  carbide,  Ag4C. 

(Gay-Lussac ) 

AgjC(?).  Sol  m  HN03+Aq  with  residue 
of  C.  (Liebig,  A.  38.  129  ) 

Ag2C2.  Sol  in  HNOs+Aq  with  residue  of 
C  (Regnault,  A.  19.  153.) 

Silver  sw&chloride,  Ag4Cls. 

NH4OH-|-Aq  dissolves  the  greater  part, 
the  residue  (20%)  being  sol.  m  HNOs4-Aq. 
KCN  dissolves  the  greater  part;  H2SO4  dis- 
solves about  2%;  acetic  acid  and  KOH  are 
without  action.  (Bibra,  J  pr  1875,  (2)  12. 
52) 

Argentous  chloride,  Ag2Cl 

Obtained  in  a  pure  state  by  Guntz  (C.  R. 
112.  861).  Dil.  HNOs+Aq  does  not  attack 
but  warm  cone.  HNOs+Aq  docomp  Easily 
sol  mKCN+Aq.  (Guntz,  C  R.  112.  1212.) 

The  following  data  are  for  a  more  or  less 
impure  Ag2CL 

Boiling  cone.  HCl+Aq,  NaCl+Aq,  01  NEUOH-J-Aq 
dissolve  out  AgCl,  and  leave  Ag  (Scheele,  Wetzlar, 
Dulk,  Wohler ) 

According  to  Berthollet,  wholly  sol  in  NHiOH  +Aq 
Sol  for  the  most  part  in  NEUOH  +Aq,  and  the  resi- 
due is  sol.  in  HNOi+Aq  ( =Ag-|-AgCi).    (v  Bibra,  B. 

Silver  chloride,  AgCl. 

Nearly  insol  in  H2O. 

When  AgCl  is  left  in  contact  for  some  hours 
with  pure  H20  at  20-22°,  and  especially  at  75°, 
traces  go  into  solution;  more  Cl  is  dissolved 
than  Ag.  When  1  pt.  Ag  is  pptd.  as  AgCl  in 
presence  of  1  minion  pts  BkO  a  slight  bluish 
milkiness  is  observed;  but  in  order  to  have  a 
distinct  ppt.  4  pts.  Ag  should  be  present. 

Dil  BENOs+Aq  does  not  increase  the  solu- 
bility of  AgCl,  but  AgCl  is  not  absolutely 
insol.  in  stronger  HNOs-fAq.  (Mulder ) 

I  pt.  AgNOs,  when  mixed  with  HCl-fAq 
in  presence  of  120.000  (Pfaflf).  240,000  (Hart- 
ing),  pts  H2p,  causes  an  opalescence. 

Ipt.  Ag  gives  a  slight  turbidity  with  HCl-h 
Aq  in  presence  of  200,000  pts  H20,  a  scarcely 
opalescent  cloudiness  with  400,000  pts.  H2O, 
and  the  same  after  the  lapse  of  15  mimites 
in  presence  of  800,000  pts  H2O.  (Lassaigne.) 

I  pt.  Ag  can  be  detected  as  AgCl  in  1  mil- 
lion parts  HaO  at  ordinary  temp.,  but  not 
in  2  million  parts.  In  NaN03  +  Aq  containing 
0.79  pt.  NaNOs  in  200,000  pts  H20,  1  pt.  Ag 
can  be  detected  as  AgCl.  This  dissolves  at 
75°,  and  is  visible  again  on  cooling. 

If  the  same  liquid  contains  1574  pts.  NaNOs, 
the  AgCl  remains  in  solution  after  cooling. 
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In  100  ccm  H20  containing  0.787  g  NaN03, 
13  drops  of  NaCl  and  silver  solution,  each 
drop  of  which  contains  0.05  mg.  Ag,  cause  a 
precipitate  at  5°,  20  drops  at  15-17%  60  drops 
at  45-55°. 

AgCl  is  somewhat  less  sol  in  HN03+Aq 
than  in  NaNOa-f-Aq  when  the  amount  of  H20 
remains  the  same. 

Therefore,  if  HC1  is  used  instead  of  NaCl, 
about  V?  less  AgCl  remains  in  solution. 

In  100,000  pts.  of  H2O,  which  contain  HN03 
and  an  amount  of  HC1  corresponding  to  the 
amount  of  Ag  salt,  1  596  pts.  AgCl  dissolve 
at  25°.  The  solution  is  precipitated  by  either 
AgNOa  or  HCL  (Mulder,  Silber  Probir- 
rnethode,  Leipzig,  1869.  62 ) 

(For  further  older  data,  see  Storer's  Dic- 
tionary.) 

White  flaky  AgCl  is  appreciably  sol  in  hot 
H2O,  1000  ccm  boiling  H2O  dissolving  about 
2  mg.  AgCl.  Far  less  sol.  in  H20  containing 
AgNOs,  being  practically  insol.  in  H2O  con- 
taining 0.1  g.  AgNOa  in  a  litre.  Solubility  is 
also  diminished  one-half  by  addition  of  HC1 
(Cooke,  Sill  Am.  J  (3)  21.  220.) 

Solubility  in  H20  rapidly  diminishes  as  the 
temp,  falls  (Cooke,  I.  c.) 

Not  completely  insol  in  H20  According 
to  Stas  (C.  R.  73.  998)  there  are  four  modifica- 
tions: (1)  gelatinous;  (2)  cheesy-flocculent, 
(3)  pulverulent;  (4)  granular,  crystalline,  or 
fused.  (4)  is  almost  absolutely  insol  in  H2O  at 
the  ordinary  temp.,  but  the  solubility  in- 
creases with  the  temp.,  and  is  considerable 
at  100°;  (2),  which  is  formed  by  the  pre- 
cipitation of  a  cold  dilute  Ag  solution,  has 
the  greatest  solubility  in  pure  H2O,  and  it 
changes  its  solubility  by  standing,  or  if  made 
pulverulent  by  shaking  with  H20;  (3)  is  also 
sol.  in  H2O;  the  solution  of  (2)  or  (3)  in  pure 
H20,  or  H20  acidified  with  HNOs,  is  precipi- 
tated by  AgNOs  or  NaCl+Aq. 

In  order  to  ppt  1  pt.  AgCl  in  above  solu- 
tion 3  pts.  of  Cl  as  chloride  or  Ag  as  nitrate 
are  necessary;  the  pptn.  is  then  complete. 

Solubility  of  granular  variety  in  boiling 
E20  is  proportionately  large,  and  pptn  is 
brought  about  by  3  pts.  Cl  or  Ag  as  above, 
but  the  pptn.  in  this  case  is  not  complete. 

The  salts  formed  simultaneously  with  the 
AgCl  have  no  influence  on  the  solubility  of  the 
AgCl.  Presence  of  HNO8  does  not  increase 
the  solubility  of  (2),  but  has  that  effect  on 
(3)  in  proportion  to  the  amt.  of  HNO8  pre- 
sent. (Stas,  C  R.  73.  998.) 

Further  determination  by  Stas  are  as 
follows: — 

Between  0°  and  30°  granular  AgCl  is  insol. 
in  pure  H20,  or  H20  acidulated  with  HN08. 

Between  0°  and  30°  the  flocculent  and  pul- 
verulent forms  of  AgCl  (Dissolve  without 
alteration  in  pure  H2O,  in  acidulated  H20, 
in  alkali  acetates 4- Aq,  and  in  Hg(C2H302)2 
-4-Aq  containing  an  alkali  acetate.  Their 
degree  of  solubility  is  a  function  of  the  state 
of  the  chloride,  of  the  temp  ,  and  of  the  nature 


and  quantity  of  the  solvent  within  these 
limits  of  temp.  (0°-30°).  These  solvents,  if 
they  contain  either  Ag  in  the  state  of  an  Ag 
salt,  or  Cl  as  chloride  or  HC1  in  an  amount 
three  times  that  which  they  can  dissolve  as 
AgCl,  exercise  no  solvent  action  on  any  of  the 
modifications  of  AgCl  And  reciprocally  sat. 
AgCl-fAq  is  pptd.  instantly  by  a -decinormal 
solution  of  AgNOa  or  MCI  (or  HC1).  The 
AgCl  is  wholly  pptd.  when  the  quantity  of 
the  Ag  or  Cl  thus  added  is  equal  to  three 
times  the  quantity  of  the  Ag  or  Cl  dissolved 
as  AgCl. 

Between  50°  and  100°,  however,  decinormal 
solutions  of  Ag  or  chlorides,  which  cause 
instant  ppts.  in  solutions  sat  with  any  of  the 
modifications  of  AgCl,  do  not  eliminate  all 
the  dissolved  AgCl  At  100°,  they  only  ppt. 
60%  of  the  amt  dissolved.  (Stas,  A.  ch.  (5) 
3.  323.) 

Calculated  from  electrical  conductivity  of 
AgCl  +Aq,  AgCl  is  sol  in  715,800  pts.  F2O 
at  13  8°,  and  384,100  pts.  at  26  5°.  (Holle- 
man,  Z.  phys  Ch.  12.  132.) 

Calculated  in  the  same  way,  1.  1  H2O 
dissolves  0.76  mg  at  2°;  0.97  mg.  at  10°;  1.52 
mg.  at  18°;  2.24  mg.  at  26°;  3  03  mg.  at  34°; 
4.05  mg.  at  42°  (Kohlrausch  and  Rose,  Z. 
phys.  Ch.  12.  242.) 

Solubility  in  E2O  =  1.25  X10-5  mol  /I.  at  25°. 
(Goodwin,  Z  phys.  Ch  1S94,  13,  645  ) 

Solubility  of  AgCl  in  H20  at  25°  is  1.41  X 
10-6  (in  normality).  (Thiel,  Z.  anorg.  1900, 
24.  57 ) 

2.16  X10-6  moles  are  sol.  in  1  liter  H2O  at 
25°.  (Noyes  and  Kohr,  Z.  phys.  Ch.  1903, 
42.  341.) 

1.53XKH  g.  per  liter  are  dissolved  in  sat. 
aa.  solution  at  20°.  (Bdttger,  Z.  phys.  Ch. 
1903,  46.  603.) 

1  1.  H20  dissolves  1.6  mg.  AgCl  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904  50.  356.) 

21.8  milligrams  are  dissolved  in  1  liter  of 
sat  solution  at  100°.  (ESttger,  Z.  phys.  Ch. 
1906,  56.  93.) 

1.34  mg.  are  contained  in  1  1.  of  sat.  solu- 
tion at  18°.  (Kohlrausch,  Z.  phys.  Ch.  1908, 
64.  168.) 

1 1.  sat.  solution  at  t°  contains  mg.  AgCl. 


t° 

mg  AgCl 

t° 

mg  AgCl 

1.55 
4.68 
9.97 

0.56 
0.66 
0.89 

17.51 
25.86 
34.12 

1.31 
1.935 

2.74 

(Kohlrausch,  Z.  phys.  Ch.  1908,  64. 168.) 

Solubility  in  H20=1.6X10-5  g.-mol.  per 
litre  at  25°.  (A.  E.  Hill,  J.  Am  Chem.  Soc. 
1908,  30.  74.) 

3  1.  H20  dissolves  0.00154  g.  AgCl  at  21°: 
0.0217  g.  at  100°.  (Whitby,  Z.  anorg.  1910, 
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Calculated  from  electrical  conductivity  of 
AgCl+Aq,  1  1.  H20  dissolves: 
0.0105  milli-equivalents  AgCl  at  18° 
0.0365      "            "             "     "  50°. 
0.147        "            "             "     "  100°. 
(Melcher,  J.  Am.  Chem.  Soc.  1910,  32.  55.) 

1  1.  H20  dissolves   1.02  X1CH  g.  equiv.  at 
18°;  1.429  X  10~5  g.  equiv.  at  25°.  (van  Rossen, 
C.  C.  1912,  1.  1539.) 

The  most  probable  average  value  for  solu- 
bility of  AgCl  in  H20  is  1.  04X10-*  g.  equiv. 
per  1  at  18°,  and  1  43X10-5  g.  equiv.  per  1 
at  25°.    (van  Rossen,  C.  C.  1912,  II.  1807  ) 
1.20X10-*  g.  AgCl  are  sol.  in  1  1.  H20  at 
18°.    (Glowczynski,  C.  A.  1916,  741.) 
More  sol  in  H20  than  AgSCN.    (Normand, 
Chem.  Soc.  1912,  101.  1853.) 
Sol  in  cone,  HCl+Aq,  and  also  when  not 
very  cone  ;  thus  the  solution  of  1  pt.  AgN03+ 
Aq  in  15,000  pts.  H20  is  clouded  by  a  little 
HCl+Aq,  but  clears  up  by  the  addition  of 
more,    (fieinsch,  J.  pr.  13.  133.) 
1  pt  AgCl  dissolves  in  200  pts.  cone.  HC1+ 
Aq  and  in  600  pts.  HCl+Aq  diluted  with  2 
pts.  H20.    (Pierre,  J.  Pharm.  (3)  1?.  237.) 
Somewhat  sol.  in  hot  alcohol,  to  which  HC] 
has  been  added,  but  is  precipitated  on  cooling 
(Erdmann,  J.  pr  19.  341.) 
100  pts.  sat,  HCl+Aq  (sp.  gr   1.165)  dis- 
solve 0  2980  pt.  AgCl,  or  AgCl  is  sol.  in  336 
pts  HCl+Aq  at  ord  temp.;  ICO  pts  HC1  + 
Aq  (sp.  gr.  1.165)  at  b.-pt    dissolve  0  56  g. 
AgCl,  or  AgCl  is  sol  in  178  pts.  HCl+Aq 

Solubility  in  HCl+Aq  at  25°. 

HCl 
g.-equivalents  per  1. 

Ag  x  io-3 
g  -equivalents  per  1 

0  649 
1.300 
1  911 
2  149 
2  569 
2  975 
3.576 
4.182 
4.735 
5  508 

0  032 
0  126 
0  266 
0.374 
0  610 
0  814 
1.358 
2.147 
3.168 
4.126 

(Forbes,  J.  Am.  Chem  Soc.  1911,  33.  1941.) 
Solubility  in  20%  HCl  +Aq. 

HCI 

N/10 
AgNOa 
ccm 

Opalescent 
at  t° 

drous  HCl 

20  g.  of 
20%  acid 

1.0 

1  1 

2  0 
3  0 
3  75 
4.25 
4  75 
5  80 

o.'o 

29  5 
51  5 
70  0 
82.0 
90  0 
107  0 

0  39 
0.72 
1  076 
1.346 
1.525 
1.74 
2.08 

(Lowry,  Roy,  Soc.  Proc.  1914,  91.  A.  62.) 

Solubility  of  AgCl  in  dil.  HCl+Aq.  100 
ccm  HCl+Aq  (sp.  gr.  1  165),  to  which  the 
given  amt  H2O  has  been  added,  dissolve  g. 


com. 
HCl 

ccm. 
H>0 

A|CI 

Pts.  HCI 
which  dis- 
solve 1  pt 
AgCl 

100 
100 
100 
100 

10 
20 
30 
50 

0  056 
0.018 
0.0089 
0.0035 

1,785 
5,555 
11,235 
18,571 

(Vogel,  N.  Rep,  Pharm.  23.  335.) 

If  HCl  is  added  to  a  solution  in  which 
Vi»ooo,ooo  pt.  Ag  is  suspended,  the  inilkiness  dis- 
appears. Solubility  in  HCl+Aq  increases 
with  the  temp .  the  AgCl  separating  out  on 
cooling.  (Mulder.) 

The  amounts  of  AgCl  which  dissolve  in 
HCl+Aq  are  directly  proportional  to  the 
volumes  of  acid  (of  fixed  concentration)  used. 
(Barlow,  J.  Am.  Chem.  Soc.  1906,  28.  1448.) 

11.   1  %  HCl  dissolves  0.0002  g.  AgCl  at  21°. 

11.   5%  HCl  dissolves  0.0033  g.  AgCl  at  21°. 

1 1.  10%  HCl  dissolves  0.0555  g.  AgCl  at  21°. 

(Whitby,  2.  anorg  1910,  67. 108.) 


SI.  sol.  in  cone  HBr+Aq.    (LSwig.) 
Insol.    in    HN03+Aq.      (Wackenroder.) 
Entirely  unacted  upon  by  HNOs  of  1.43 
sp.  gr.    (Wurtz,  Am.  J.  Sci.  (2)  26.  382.) 

Solubility  in  oil.  HNOa+Aq  is  the  same  as. 
solubility  in  H20,  i.  e.  V2,ooo»ooo  pt  of  Ag  can- 
not be  detected  in  H20  with  or  without  HNOs, 
but  Vitooorooo  pt  can  be  detected  in  both  cases. 
(Mulder.) 

1  pt.  Ag  in  the  form  of  AgCl  dissolves  at 
25°  in  83,000  pts.  H20  containing  free  HNOS 
and  0.33  pt.  of  HCl  (Mulder.) 

100,000  pts.  cone.  HNO3+A<j  dissolve 
about  2  pts.  AgCl,  and  solubility  is  not  sen- 
sibly affected  by  lower  nitrogen  oxides. 
(Thorpe,  Chem.  Soc.  (2)  10.  453.) 


Solubility  of  AgCl  in  HNO«+Aq  at  25°. 


G.  per  liter 

HNOa 

AgCl 

HNOs 

AgCl 

0.0315 
0.063- 
0,630 

0.001647 
0.001705 
0.00176 

18.9 
94.5 

0.00225 
0.0245 

(Glowczynski,  Kolloidchem.  Beih.  1914,  6. 
147.) 
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Insol.  in  cold  cone.  HaS04;  but  on  boiling 
is  in  part  decomp.  and  in  part  dissolved,  and 
does  not  separate  on  cooling. 

AgCl  is  not  more  sol.  in  dil.  H2S044-Aq 
than  in  dil.  HNOs+Aq. 

Unacted  upon  by  cold  H2S03-(-Aq,  and  but 
slightly  decomp.  on  heating.  (Vogel.) 

Abundantly  sol,  in  B^PtCm-Aq  without 
decomp.  (Birnbaum,  Z.  Ch.  1867,  520.) 

Insol.  in  cold  dil.  caustic  alkalies -fAq  but 
decomp.  by  hot  cone,  solutions.  (Gregory.) 

Decomp.  by  KgCOa-f  Aq. 

SI,  sol.  in  cold  K^COa-f  Aq. 

Easily  sol.  even  in  dil.  NH4OH+Aq. 

1  pt.  AgCl  dissolves  in  1288  pts.  NH4OH-f 
Aq  of  0.89  sp.  gr.  (Wallace  and  Lamont, 
Chem.  Gaz.  1893.  137.) 

100  pts.  NH4OH-hAq  of  0.986  sp  gr.  dis- 
solve at  80°  1.492  pts.  AgCl,  dried  at  100°. 
(Pohl,  W.  A.  B.  41.  627.) 

1 1.  NH4OH-t-Aq  of  0.949  sp.  gr.  dissolves 
51.6  g.  Ag  as  freshly  precipitated  AgCl,  and 
47.6  g.  when  diluted  with  1 1.  H20. 

1  1.  NH4OH-fAq  of  0.924  sp.  gr.  dissolves 
58  g.  Ag  as  freshly  precipitated  AgCl;  1  1. 
NEkOH+Aq  of  0.899  sp.  gr.  dissolves  49.6 
g.;  0.5  1.  NH4OH-r-Aq  (of  0,049  sp.  gr)  + 
0.5  1.  saturated  NaCl-f-Aq  dissolves  20.8  g  ; 
0.5  1.  NH4OH-r-Aq  (of  0.949  sp.  gr.)+0.  5  1. 
saturated  KCl-f  Aq  dissolves  20.4  g.:  0.5  1. 
JSfH4OH+Aq  (of  0.949  sp.  gr.)+0.5  I  satu- 
rated NH4Cl-hAq  dissolves  22.4  g.  Ag  as 
freshly  pptd.  AgCl.  (Millon  and  Commaille, 
C.  R.  66.  309.) 

1  g.  AgCl  dissolves  in  428.64  g.  5% 
NH4OH+Aq  (sp.  gr.  0.998)  at  12°;  1  g.  AgCl 
dissolves  in  12.76  g.  10%  NH4OH+  Aq(sp  gr. 
0.96)  at  18°.  (Longi,  Gazz.  ch.  it.  13.  87.) 

1  g.  freshly  pptd.  AgCl  is  sol  in  17  com. 
10%  NH4OH+Aq.  Solubility  is  diminished 
by  presence  of  AgBr.  (Semer,  Pharm.  J. 
Trans.  (3)  14.  1.) 


Solubility  in  NH4OE-f-Aq  at  0°. 
G.  per  100  g.  solution. 


NH8 

AgCl 

NH3 

AgCl 

1.45 
1.94 
5.60 
6.24 
11.77 
16.36 

0.49 
1.36 
3.44 
4.00 
4.68 
5.18 

28.16 
29.80 
30.19 
32.43 
34.56 
37.48 

5.69 
7.09 
7,25 

5  87 
4.77 
3  90 

(Jarry,  A.  ch.  1899,  (7)  17.  342.) 


Solubility  in  NH4OH-f-Aq  increases  with 
the  temp.    (Jarry.) 


Solubility  in  NH4OH+Aq  at  25° 


g  at  Ag 
per  1 

Mols  NH3 
perl 

g  at.  Ag 
per  1 

Mols.  NHs 
per  I 

0.151 

2  042 

0  0140 

0.253 

0.149 

2  017 

0  0140 

0.253 

0.149 

2.013 

0  0140 

0  252 

0.147 

1.991 

0.0139 

0.252 

0.0616 

0.961 

0.00621 

0.118 

0.0583 

0  916 

0,00621 

0.118 

0.0584 

0.909 

0  00619 

0.118 

0.0572 

0.903 

0.00625 

0  118 

0.0569 

0.896 

0.00304 

0.0590 

0  0555 

0.873 

0.00297 

0.0589 

0.0541 

0.863 

0.00300 

0.0585 

0.0514 

0.818 

0.05149 

0,0288 

0.0249 

0.428 

0.00143 

0.0287 

0.0240 

0  416 

0  00142 

0,0285 

0.0235 

0.411 

0,00141 

0.0283 

0  0227 

0.397 





(Whitney  and  Melcher,  J.  Am.  Chem.  Soc. 
1903,  25.  78.) 


Solubility  of  AgCl  in  NH4OH-f  Aq  at  25°. 

=g.  at.  Ag  in  1000  g.  H20, 
s=g.  xnol.  N*H3  in  1000  g.  H20. 
Cone.  =  Molecular   concentration    of   free 


Ag 

NHs 

Cone. 

Solid  phase 

0  023 

0.437 

0  391 

AgCl 

0  025 

0  428 

0  378 

0  <t 

0  1197 

1.700 

1.461 

t 

0,1308 

1  688 

1.426 

e 

0.372 

3.782 

3.038 

( 

0.378 

3.945 

3  181 

t 

0.574 

5.10 

3.95 

t 

0.609 

5  33 

4.11 

( 

0.633 

5.545 

4.279 

t 

0.745 
0  754 

6.26 
6,27 

4.77) 
4.76  1 

AgCH-2AgCl,  3NH3 

0  757 

6  25 

4.74  f 

* 

0  760 

6.25 

4.731 

t 

0  775 
0  848 

6.52 

8.28 

4.97 
6.58 

2AgCl,  3NH3 

0  968 

11.19 

9.25 

e 

0  980 

11.78 

9.82 

t 

0.978 

12  23 

10.27 

• 

0.965 

12  26 

10  33 

( 

1.03 

12.68 

10.62 

t 

1.09 

12,96 

10  78 

( 

1.049 

14.34 

12.24 

t 

1.039 

14.47 

12  39 

t 

(Straub,  Z.  phys.  Ch.  1911,  77*  332.) 


Easily  (Bretfc),  difficultly  (Wittstein).  sol 
in  NH4Cl-f-Aq,  but  not  in  other  NH4  salts. 
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Solubility  in  NH4Cl-|-Aq  at  15°. 


%  NH4C1 

%AgCl 

10  0 
14.29 
17  70 
19  23 
21  98 
25.31 
28.45 
Sat. 

0  0050 
0  0143 
0  0354 
0  0577 
0.110 
0  228 
0  340* 
0.177 

*24.5° 

(Schierholz,  W.  A.  B.,  1890,  101.  2b.  8.) 
'Solubility  in  NH4Cl+Aq  (26.31%)  at  t°. 
t°  %  AgCI 


15 

40 

60 

80 

90 

100 

110 


0  276 
0  329 
0,421 
0  592 

0  711 
0.856 

1  053 


(Schierholz.) 

At  25°,  1  1.  NH4Cl+Aq  cont 
g.  NH4C1  dissolves  0.001604  g. 


0.00053 
I;  0.00530 

g.  NH4C1,  0.002379  g.  AgCI.  (Glowozynski, 
Kolloidchem.  Bern.  1914,  6.  147.) 

Bee  also  Forbes,  page  826. 

1  1.  KClOa+Aq  dissolves  1.8  mg.  (Guye, 
J.  Chim.  Phys.  10.  145  ) 

SI.  sol.  in  cone.  KCl+Aq,  NaCl+Aq,  and 
certain  other  chlorides 

NaCl,  KC1,  NH4C1,  CaCl2,  ZnCl2+Aq,  etc., 
dissolve  appreciable  quantities  of  AgCI,  es- 
pecially if  hot  and  concentrated,  but  it  sep- 
arates put  for  the  most  part  on  cooling. 

Sol.  in  solutions  of  all  the  metallic  chlorides 
which  are  sol.  in  H2O,  thus  NaCl,  KCL  CaCl2, 
SrCl2,  and  BaCl2+Aq  all  dissolve  AgCI,  espe- 
cially if  hot.  MgCl2,  NH4C1,  and  HgCl2 
(least)  also  dissolve  AgCI.  (Mulder.) 

Sol.  in  cone  CaCl2+Aq.    (Wetzlar.) 

Sol.  in  roseocobaltic  chloride  +Aq  (Gibbs 
and  Genth.) 

Insol,  in  SnCl4,  HgCl2,  CuCl2,  ZnCl2,  CdCl2, 
NiCl2,  or  CoCl2+Aq.  (Vogel.) 


at  ordinary  temperatures. 

Salt 

100  pts.  sat. 
solution  dissolve 
pts.  AgCI 

Pts  solution 
required  to  dis- 
solve 1  pt. 
AgCI 

BaCl2 
SrCl2 
CaCl2 
NaCl 
KCl 
NH4C1 
MgCl2 
HC1       . 

0.0143 
0.0884 
0.0930 
0.0950 
0.0475 
0.1575 
0.1710 
0.2980 

6,993 
1,185 
1,075 
1,050 
2,122 
634 
584 
336 

(Vogel,  N.  Rep.  Pharm.  23.  335.) 

Experiments  by  Hahn  give  different  results 
from  those  of  Vogel  as  follows: — 

Solubility  in  various  salts -f  A  q. 


Salt 


KC1. 

NaCl 

NH4C1 

CaCls 

MgCl2 

BaCl2 

FeCl2 

Fed. 

MnCl2 

ZnCl2 

CuClo 

PbQ2 


,  salt 


24  95 

25  96 
28  45 
41  26 
36.35 
27  32 


Sat.  at  t° 


19  6 

ti 

24.5 


24  5 
24.5 


%  AgCI 


0.0776 
0.1053 
0.3397 
0  5713 
0.5313 
0.0570 
0.1686 
0.0058 
0.1996 
0.0134 
0  0532 
0  0000 


(Hahn,  Wyandotte   Silver  Smelting  Works, 
1877.)  . 

1 1.  4r-N  KCl+Aq  dissolves  0.915  g.  KCl  at 
25°.    (Hellwig,  Z.  anorg.  1900,  26.  166.) 

Solubility  in  KCl+Aq  at  t°. 


1  0 
25  0 
35  0 


G.  equiv   per  1 


AgxlO-3 


1  734 

2  415 
2  786 


KC1 


3.325 
3.083 
2.955 


(Forbes,  J,  Am.  Chem.  Soc.  1911,  33.  1937.) 

Solubility  in  KCl+Aq  at  25°. 
G.  per  liter. 


KCl 

AgCI 

KCl 

AgCI 

0.00236 
0.00471 

0.00184 
0.00218 

0  01491 
0.02984 

0.00305 
0  00321 

(Glowczynski,  Kolloidchem.  Beih.  1914,  6. 
147.) 

Solubility  in  CaCl2+Aq. 


t° 

G  equiv.  per  1. 

AgXK)3 

CaCia 

~~FT 

1.0 
25.0 
35.0 

0.964 
1.514 
1.806 

3  512 
3.320 
3.221 

(Forbes,  1.  c.) 

Sat.  CuCl2+Aq  at  0°  dissolves " 2.835  g. 
AgCI  per  1;  at  100°,  8.147  g.  Solubility  in 
sat.  MgCl2+Aq  is  still  greater.  (Hahn,  Eng. 
Min.  J.  65,  434.) 
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Mpue  sol.  m  HgCl2+Aq  than  in  H20 

Solubility  m  salts+Aq  at  25°. 

(IW  Gazz.  ch  it.  1902,  32.  (2)  324.) 
At  15°,  100  g  NaCl  in  280  ccm.  H20  dis- 
solve 485  mg.  AgCl;  100  g  KC1  in  300  ccm 

C  =  concentration  of  the  salt  in  salt  solution 
in  g  -equivalents  per  litre 

H20  dissolve  334  mg  ;  100  g  NH4C1  m  280 

ccm.  H20  dissolve  1051  mg 
The    solubility    decreases    with    dilution 

Salt 

c 

AgX  10~8 
g  -equivalents  per_I. 

rapidly  at  first  until  about  an  equal  vol   of 
H20  has  been  added,  and  then  much  more 

NaCl 

0  933 
1.190 

0  086 
0.130 

slowly  to  a  mfmrrm-m  quantity,  when  the 
dilution  is  1  •  10  for  NaCl  and  KC1,  and  1  .  20 

1  433 
1  617 

0.184 
0  245 

for  NH4C1. 
100  g  NaCl  in  280  ccm  H20  dissolve  2170 
mg,  AgCl  at  109°;  100  g.  NH4C1  in  280  ccm 

1  871 
2.094 
2  272 

0  348 
0  446 
0.570 

H20  dissolve  4000  mg.  AgCl  at  110°;  100  g 
NaCl  in  620  ccm.  H20  (14%  solution)  dissolve 

2  449 
2  658 

0  684 
0.851 

15  mg.  AgCl  at  15°,  and  774  mg.  at  104° 

2.841 

1  040 

(Schierholz,  W,  A.  B.  101,  2b.  4.) 
The  solubility  of  AgCl  in  NaCl+Aq  de- 

3.000 
3  270 

1  194 
1  583 

creases  with   diTT"Tiishmg   concentration  of 

3  4.71 

1  &Q7 

NaCl+Aq.     (Barlow,   J.  Am.  Chem.  Soc 

3  747 

4  462 

1906,  28.  1448.) 

3  977 

2  879 

4.170 

3.335 

Solubility  in  NaCl+Aq. 

4.363 
4.535 

3  810 
4  298 

Gravimetric  measurements,  15° 

5  039 

6  039 

Strength  of  salt  solution 

G  AgCl  retained  per 
100  g  NaCl 

CaCl2 

1  748 
2.201 

0  289 
0  501 

2 

15%  NaCl 

0  063 

2  741 
3  264 

0  900 
1  463 

20%  NaCl 

0.134 

3  737 

2  182 

28%  NaCl 

0  279 

4  033 

2  802 

4  538 

4.175 

Volumetric  measurements 

5  005 

5  823 

NaCl 

N/10 
AgNOs 
ccm. 

Opal- 
escent 
att° 

G,  AgC 
retained 
per  100  g. 

NH4C1 

0.513 
0  926 

0  042 
0  113 

NaCl 

1  141 

0  172 

20  g.  of  15%  solution 

0.25 
0  4 
0  7 
1  0 
1  25 
1.7 

28 
40 
64 
78 
89 
102.5 

0.119 
0.191 
0  335 
0  478 
0  598 
0.812 

1  574 
2  143 
2  566 
2  918 
3  162 
3.510 
4.363 

0.365 
0  842 
1  425 
2.160 
2  795 
4  029 
9  353 

20  g.  of  20%  solution 

0.43 
0.65 
0  82 

17  0 
26.0 
37.0 

0.156 
0.234 
0.295 

4  902 
5  503 

5.764 

14  92 
24  04 
30  17 

1.2 
1  6 
2.12 
2.52 
3.08 

51.5 
67.0 
79.5 
88.5 
97.0 

0.430 
0  524 
0  765 
0.910 
1.10 

SrCl2 

0,550 
0.989 
1  359 
1  572 

1    AQC 

0.033 
0  092 
0  173 
0  236 

0  284 

2 

3.52 

105  0 

1.27 

i  ,  oyo 
1  818 

0.348 

20  g.  of  28%  solution 

2  25 
2  75 

3C 

36  5 
45.0 

Kf>     A 

0  675 
0  704 

Oon/> 

2.140 
2.476 
2.992 

0.510 
0  747 
1  252 

o 
4  5 
5.5 
6.5 

7.75 

OO.  0 

69.0 
84.0 
94  0 
107.5 

oyo 
1.153 
1.411 
1.664 
1.958 

3  494 
4  152 
5  216 
5.775 

2  018 
3.594 
8.174 
12.04 

(Lowry,  Roy,  Soc.  Proc.  1914.  91.  A,  61.) 
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Solubility  in  salts+Aq.  at  25°  —  Continued. 

presence  of  NaC2H302  or  NH4OH+Ao.  AgCl 
is  pptd  from  above  solution  by  NaC2Hs02  + 
AQ     (Mulder.) 
Sol.  in  Hg(N03)2+Aq  (Wackenroder,  A. 
41.  317);  in  considerable  amount  (Liebig,  A. 
81.  128),  and  is  precipitated  by  HC1,  NH4C1, 
NaCl.  KC2H302  (Debray,  C.  R.  70.  849);  in- 
completely precipitated  by  AgNO8  and  not  by 
HNO3  (Wackenroder). 

Solubility  of  AgCl  in  Hg(N03)2-r-Aq  at  25°. 
(G.  mols.  per  1.) 

Salt 

C 

AgXlO-s 
g  -equivalents  per  1 

KC1 

1.111 
1.425 
1  713 
2  022 
2  396 
2.628 
2  850 
3  081 
3.424 
3  843 

0  141 
0  235 
0  393 
0.616 
1  050 
1.390 
1  845 
2  435 
3.602 
5  725 

BaCl2 

1  248 
1  610 
2.676 
3  260 

0  186 
0.339 
1  274 
2  366 

Hg(NOs)2 
HNOa 

AgCl 

Hffi)2 

AgCl 

2 

0.0100 
0  0125 
0.025 

0.00432 
0.00499 

0.050 
0  100 
1.000 

0.00914 
0  01395 
0.04810 

(Forbes,  J.  Am.  Chem.  Soc.  1911,  S3.  1940). 

Sol.  in  NaNO3,  KN03,Ca(NOs)2,Mg(NO3)2, 
and  NH4NO3-f-Aq;  si  sol  at  ord  temp.,  but 
solubility  is  much  increased  by  heat 

Solubility  m  NaNO3-fAq  at  15-20°. 


ccm.  HsO 

g  NaNOa 

mg.  AgCl 
dissolved 

100 
200 
300 
100 

0  787 
0  787 
2  361 
2.787 

1  33 
1.93 
3  99 
2  53 

Solubility  increases  with  ascending  temp, 


Temp. 

ccm  HaO 

g  NaNOs 

mg.  AgCl 
dissolved 

5° 
15-17° 
18° 
30° 
45-55° 

100 
100 
100 
100 

100 

0  787 
0  787 
0  787 
0.787 
0  787 

0.86 
1  33 
1.46 
2.33 
3.99 

(Mulder.) 


At  25°  100,000  pts.  H20  containing  a  little 
free  HN03  and  0.787  g.  NaN03  dissolve  2.128 


HNOs  was  present  in  all  cases,  and  it  was 
found  that  there  was  no  difference  in  solubil- 
ity of  AgCl  with  concentrations  between  0.1N 
and  2N  HN08.  (Morse,  Z.  phys.  Ch.  1902, 
46.708.) 

Not  sol.  to  appreciable  extent  in  Cu(N08)o, 
Fe2(N03)6j  Mn(N03)2,  Co(N08)2,  Zn(NO3)2, 
or  Ni(NO3)2-|-Aq;  insol.  or  exceedingly  si. 
sol.mPb(N03)2+Aq.  (Mulder.) 

Imperfectly  sol.  in  AgN03  +  Aq.  (Wacken- 
roder.) 

Cone.  AgN03+Aq  dissolves  AgCl  per- 
ceptibly. 

Less  sol.  in  AgN03+Aq  than  AgBr.  (Risse, 
A.  111.  39.) 

Solubility  in  0.02N  AgN03+Aq=0.15X 
10  -7  g.  molk  per  1.  (Bc5ttger.) 

100  ccm.  of  3-N  solution  of  AgNOs  dis- 
solve 0  08  g.  AgCl  at  25°.  More  dil.  solutions 
dissolve  very  slight  amounts  of  AgCl  (Hell- 
wig,  Z  anorg.  1900,  25.  177.) 

Solubility  in  2-N  AgN03+Aq  at  ord. 
temp.  =0.03  X10-8  g  equiv.  AgCl.  (Forbes, 
J.  Am.  Chem.  Soc.  1912,  33.  1946.) 


Solubility  in  AgN03+Aq  at  t°. 


**  v>v/  *.  J.^  T  -v  3  UMJkut  v/.*(^|  g^.  J.'X  OiJLTI  Vyg  UJ.Di3UJ.VCx  £/.JLAO 

mg.  AgCl  By  adding  2  g  more  NaN03  to 

\,jL/eii.  uy  volumetric  mewioa.; 

above  solution,  2.5269  mg.  (Vs  more)  AgCl  are 
dissolved.  (Mulder.) 

AgNOs:H2O«2-l 

Solubility  in  H20  is  not  appreciably  in- 
fluenced by  Vio  N  to  N-KN03  or  NH4N03+ 
Aq.  (van  Rossen.  C.  C.  1912,  II.  1807.) 

G.  AgNOs 

n/10  NaCl 
ccm. 

t° 

g.  AgCl  re- 
tained per  100 
g.  AgNO« 

In  presence  of  3SfaN05  and  excess  of  HC1, 

C*7 

1  1  H20  dissolves  0  03  mg.  AgCl.  (Richards 
and  Wells.) 

7 

2 

57 

45 

0.478 
0.410 

Hg(NO8)2-j-Aq  dissolves  considerable  quan- 
tities of  AgCl,  but  the  other  nitrates  do  not. 

8 
9 

2 

2 

40 
35 

Qf\ 

0.359 
0.319 

(Mulder.) 

oU 

no 

0.261 

Much   more   sol.   in   hot   than   in    cold 

i/\ 

26 

oo 

0.205 

Hg(N08)2-hAq,  and  much  more  sol.  therein 
than  in  NH4N05+Aq,  NaCl  ppts.  AgCl 
from  this  solution;  much  less  sol.  therein  in 

JLU 

10 
10 

4 
5 

22 
65 
86 

0  143 

0  572 
0.715 
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Solubility  inJAgNOs+Aq  at  t°  —Continued 

heim  and  Steinhauser,  Z.  anorg    1900,  25. 
103) 

Solubility  in  Na  thiosulphate  4-  Aq  at  16°. 

AgNOsH2O=l 

•i 

5 
6 
7 
8 
9 
5  5 
6  5 
12 

1 
1 
1 
1 
1 
0  5 
0  5 
0  5 

94 
84 
75 
66 
58 
48 
40 
23 

0.286 
0.239 
0.205 
0  179 
0  159 
0  130 
0  110 
0  060 

g  dissolved  AgCl 

in  100  cc.  water        experimental 

calculated 

2  08                 0  29 
4.16                  0  64 
6  24                 0  88 
8.35                  1  26 
16  70                 2.54 
20.83                 3  28 

0,80 
1.60 
2  40 
3  21 
6.42 
7  99 

AgNO,HiO«1.2 

6 

7 
8 
10 

12 
8 
12 

0.5 
0.5 
0  5 
0  5 
0  5 
0  25 
0  25 

104 
92 
85 
73 
61 
45 
28 

0  120 
0  103 
0.090 
0.072 
0,060 
0  045 
0.030 

(Abney,  Z.  phys.  Ch,  1895,  18.  65.) 

A  solution  of  Na2S2O3-f  Aq  containing  200 
g  Na2S203  per  liter,  dissolves  0  454  g.  AgCl 
per  g.  of  Na2S20*  at  35°.     (Richards  and 
Faber,  Am.  Ch.  J.  1899,  21.  170.) 

Solubility  in  salts+Aq. 

(Lowry,  Roy,  Soc.  Proc.  1914,  91.  A.  58.) 

Solubility  in  AgNO»+Aq  at  20°. 
(Det  by  gravimetric  method.) 

Solvent 

Cone 

Grams  AgCl 
sol  in  100 
grams  solvent 

g  AgNOa               g  H20 

g  AgCl  retained 
per  100  g  AgNOs 

Sodium  thiosulphate 

U                          (1                  l« 

Ammonium  thiosulphate 

Sodium  sulphite 

Ammonium  sulphite 
"           carbonate 
Ammonia  +Aq 

Magnesium  chloride 
Potassium  cyanide 
Ammonium  sulphocyanide 

Potassium 
Calcium 
Barium 
Aluminum 
Thiocarbamide 
Thiosmamine 

1 
5 
10 
20 
1 
5 
10 
10 
20 
10 
10 
3 
15 
50 
5 
5 
10 
15 
10 
10 
10 
10 
10 
1 
5 
10 

0  40 
2  00 
4  10 
6.10 
0  57 
1.32 
3  92- 
0.44> 
0  95 
Trace 
0  05 
1.40 
7  58 
0.50 
2  75, 
0.08^ 
0  54 
2  88 
0  11' 
0.15 
0  20 
2  02 
0  83 
0  40 
1.90 
3.90 

-20° 

•25° 
•20° 

•25° 

220                    110 
220                    165 
220                   220 
220                   330 
220                   440 

0.1372 
0  1009 
0.0722 
0  0402 
0  0294 

(Lowry,  Roy.  Soc.  Proc   1914,  91.  A,  56.) 
Insol  in  Na2S04+Aq. 

Solubility  of  AgCl  in  Na2S08-{-Aq  at-  25°. 
G.  formula  weights  per  1. 

SOa 

Ag 

80s 

Ag 

0.080 
0.106 
0.220 
0.234 
0.478* 

0.011 
0.017 
0.033 
0.036 
0  057* 

0.483* 
0.470 
0.652 
0.890 
0.937 

0.059* 
0.070 
0.103 
0  140 
0.142 

*  In  presence  of  -0.05  Cl. 
(Luther  and  Leubner,  Z.  anorg.  1912,  74.  393.) 

Easily  sol.  in  Na2S205  or  KCJST+Aq. 

When  freshly  pptd.,  very  sol.  in  solutions 
of  soluble  thiosulphates,  and  especially  in  cone 
Na2S208-fAq.  which  dissolves  AgCl  almost 
as  readily  as  B[20  dissolves  sugar.  K2S208-f 
Aq,  even  when  very  dil.,  also  dissolves  AgCl; 
also  SrS205-fAq  (Herschel,  1819.) 

Sol.  in  KAs02+Aq,    CReynoso.) 

Cold  NaHSOs-f  Aq  dissolves  a  consider- 
able amount  of  AgCl.  (Rosenheim  and  Stein- 
hauser,  Z.  anorg.  1900,  26.  78.) 

Sol.  in  cold  sat.  (NH4)2S20«-4-Aq.    (Rosen- 


(Valenta,  M.  1894, 15.  250.) 

Solubility  in  salts+Aq. 

31.71  cc.  of  a  solution  of  sodium  thiosul- 
phate containing  31.869  g.  Na2S2O3  per  liter 
(i.  e  5  g.  of  the  hydrate  in  100  cc.  of  the  solu- 
tion) dissolve  0.6124  g  AgCl. 

21.88  cc.  of  a  solution  of  ammonium  thio- 
sulphate containing  50  g.  (NH^S^Os  per 
liter  dissolve  0,7024  g.  AgCl. 

27  34  cc.  of  a  solution  of  potassium  cyanide 
containing  49.511  g.  KCN  per  liter  dissolve 
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1.4926  g.  AgCl.  (Colin,  Z.  phys  Ch.  1895, 
18.  63.) 

Solubility  of  AgCl  in  sodium  thiosulphate 
and  potassium  cyanide  solutions  may  be  de- 
termined without  reference  to  experimental 
date  (Cohn.) 

SI.  sol  in  liquid  NH8.  (Franklin,  Am.  Ch 
J.  1898,  20.  829.) 

Insol  in  moderately  dil.  Pb(C2H302)2+Aa. 

10  ccm.  normal  Hg(C2H802)2  4- Aq  contain- 
ing 0.1  g.  Hg  dissolve  0.01892  g  AgCl  at  15°. 
(Stas.) 

100  ccm.  of  a  solution  of  a  mixture  of  Na 
and  Hg  acetates  dissolve  000175  g.  AgCl. 
(Stas,  A.  oh.  (5)  3.  145.) 

Only  si.  sol.  in  liquid  NH3. 

Solubility  curve  for  AgCl,  AgCl,  3NH3, 
AgCl,  5NH3.  (Jarry,  A.  ch.  1899,  17.  342.) 


At  25°,  1  1.  methylamine+Aq,  containing 
1.017  g.  mols.  CH3NH2,  dissolves  0.0387  g. 
mol.  AgCl;  0.508  g.  mol.  CH8NH2,  0.0178  g. 
mol.  AgCl.  (Bodlander  and  Eberlein,  B. 
1903,  36.  3948.) 

Solubility  in  ethyamine+Aq  at  25° 
G.  mols.  per[l. 


C2H6NH2 

AgCl 

0  01272 
0.03942 
0  05512 
0  06572 
0  10300 

0  000114 
0  000156 
0.000235 
0  000312 
0  000824 

(Wuth,  B.  1902,  36.  2416.) 


Z.  phys.  Ch.  1892,  9.  731.) 
Nearly  msol.  in  ether.    (Mylius  and  Hiitt- 
ner,  B.  1911,  44.  1316.) 
Perceptibly  sol.  on  warming  with  solution 
of  tartanc  acid,  but  nearly  the  whole  is  de- 
posited on  cooling. 
Insol  in  acetone.    (Naumann,  B   1904,  37. 
4329)  :  insol    in   acetone   and   in  methylal. 
(Eidmann,  C.  C.  1899,  II.  1014.) 
Insol.  in  methyl  acetate.    (Bezold,  Dissert. 
1906;  Naumann,  B.  1909,  42.  3790.) 
Insol.  in  ethyl  acetate.    (Hamers,  Dissert 
1906:  Naumann,B.  1910,  43.  314.) 
Sol.  in  methylamme+Aq     (Wurtz,  A.  ch. 
(3)  30.  453.) 
Solubility  of  AgCl  in  methylamine  at  11.5°. 

Solubility  in  ethylamine+Aq  at  t°. 
G,  mols.  per  1. 

t°                     C2H6NH2 

Ag 

18                 0  094 
25                  0  093 
25                  0  094 
18                  0  236 
25                  0  234 
18                  0  462 

0.00458 
0  00474 
0.00478 
0  0132 
0  0136 
0  0251 

(Euler,  B.  1903,  36.  2880.) 

At  25°,  1  1.  ethylamine+Aq,  containing 
0.483  g.  mol.  C2H6NH2,  dissolves  0.0314  g. 
mols.  AgCl;  0.200  g.  mol.  CjjHsNHsj,  0.0115  g. 
mol.  AgCl;  0.100  g.  mol.  C2H6NH2,  0.0062  g. 
mol.  AgCl.    (Bodlander  and  Eberlein.) 
Sol.  in  amylamine+Aq,  but  less  than  in 
NH4OH+Aq. 
Sol.  in  caprylamine-f-Aq. 
Easily  sol,  on  warming  in  ethylene  diamine 
+Aq.    (JKurnakow,  Z  anorg  1898,  17.  220.) 
Easily  sol.  in  alcoholic  solution  of  thiaceta- 
mide.    (Kurnakow,  J.  pr.  1895,  (2)  61.  251  ) 
Insol     in    benzonitnle.      (Naumann,    B. 
1914,  47.  1370.) 

Solubility  in  pyridine  at  t°. 

%  CHsNHs 

%  AgCl     |  %  CH3NH2       %  AgCl 

1.78 
4.44 
5.51 
7.66 

0.16           13.70          3.29 
0.62           18.69          5.43 
0.83           36.69          9.93 
1.32 

(Jarry,  A.  ch.  1899,  (7)  17.  342.) 

Solubility  in  methylamine  +Aq  at  25°. 
G.  mols.  per  1. 

CH»NH* 

AgCl 

0  0200 
0  0400 
0  0740 
0.0947 
0.1950 

0.000300 
0  000370 
0.000424 
0  000447 
0  000481 

t° 

g,  AgCl  sol. 
in  100  g. 
pyridine 

Solid  phase 

-52 

Af\ 

0.70 
0.77 
0  99 
1  36 
1.80 
2.20 
2.75 
3  71 
3  85 
4.35 
5  05 
5  60 

.AgCl,2CfiHfi]Sr 
•AgCl,C6H6N 

(Wuth,  B.  1902,  35.  2416.) 

Solubility  in  methylamine  +Aq  at  t°. 
G.  mols.  perl. 

*y 
-35 
-30 
-25 
22 

t° 

CHaNHs 

Ag 

transition  point 
on 

18 
25 
25 

0  93 
0.93 
0  93 

0.0315 
0.0338 
0  0335 

—  &\) 
-18 
'      -10 
-  5 

(Euler.  B.  1903,  36.  2880.) 
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Solubility  in  pyndme  at  t°.  —  Continued. 

Solubility  of  AgF  in  H20  at  t°. 
Cr  nor  100  ff  HoO 

_       A  rrC*]    an} 

t° 

m  100  g 

Solid  phase 

t° 

AgF 

Solid  phase 

pyndine 

transition  point 
0 

5  35 

-14.2 
+18  5 
18.65 

60 
165 
169  5 

Ice+AgF,4H20 
AgF,  4k20 
"  +AgF,2H20 

10 
20 

3  17 
1  91 

20 

24 

172 
178 

AgF,2H20 

30 

1  20 

25 

179  5 

(C 

40 

0  80 

28  5 

215 

t( 

50 
60 

TA 

0  53 

0  403 

Ooo 

>AgCl 

32 
39.5 

193 
222 

tt 

AgF,2H20+AgF 

70 
80 

32 
0  25 

108 

205 

AgF 

90 

0  22 

(Guntz,  A.  ch.  1914,  (9)  2.  101.) 

100 
110 

0  18 
0  12 

Sp.  gr.  AgF+Aq  at  18°. 

(Kahlenberg1,  J.  phys  Chem  1909,  13.  423  ) 

%  AgF 

Sp  gr 

Easily  sol.  in  warm  piperidine      (Varet, 

7  20 

9Q  firt 

1  07 
1  38 

C.  R  1892,  115.  335  ) 

Mol.  wt.  determined  in  piperidine.    (Wer- 

4Q.20 

KG      Af\ 

1  82 

2  OQ 

ner.  Z.  anorg.  1897,  15.  16.) 
Quinohne  dissolves  traces  of  AgCl.    (Varet, 

OO   4tU 

66  20 

2  62 

C.R.  1893,  116.  60) 
As  sol.  in  connne+Aq  as  in  NH4OH+Aq 
(Blyth,  Chem.  Soc.  1.  350.) 
Sol  in  sinamme,  and  thiosinamme  +  Aq. 
Min.    Cerargyrite. 

(Guntz,  A.  ch.  1914,  (9)  2.  104.) 

Data  on  solubility  of  AgF  in  HF+Aq  are 
given  by  Guntz  (I.  c.). 
SI.  sol.  in  liquid  NH3     (Gore,  Am.  Ch.  J. 

1  OOO      OA      OOA  \ 

Silver  chloride  ammonia,  AgCl,  2NH3. 

Decomp.  by  H20  (Terrell,  A.  Phys 
Beibl.  7.  149 ) 

2AgCl,  3NH3  Decomp  on  air  and  in  H20 
to  AgCl.  Sol.  in  cone  NH4OH+Aq,  from 
which  it  can  be  crystallised.  (Rose.) 

Insol  in  alcohol.  (Bodlander,  Z.  phys.  Ch. 
9.  730.) 

3NH3.    More  easily  decomp.  than 
.       3NH3. 

11.  sol.  in  liquid  NH3     (Jarry,  A.  ch.  1899, 
(7)  17.  343.) 

AgCl,  5NH3  SI  sol  in  liquid  NH3 
(Jarry,  A  ch.  1899,  (7)  17.  336,) 

Silver  chlorobromoiodides. 

(RodweJl,  Proc  Roy.  Soc  25.  292  ) 

Silver  s?/&fluoride  (argentous  fluoride),  Ag2F. 

Decomp.  by  H20  into  Ag  and  AgF. 
(Guntz,  C.  R.  110.  1337.) 

Decomp.  by  H2O. 

Insol  m  abs.  alcohol,  ether,  acetone  and 
xylene.  (WShler  and  Kodewald,  2J.  anorg. 
1909,  61.  63 ) 

Decomp.  by  H20  until  the  solution  con- 
tains 64.5%  AgF,  independent  of  temp. 
(Guntz,  C.  R.  1913,  157.  981.) 

Silver  fluoride,  AgF. 
Extremely  dehquescent.     (Gore) 
Sol.  in  0.55  pt.  H20  at  15.5°  with  evolution 

of  heat,    Sp   gr.  of  sat  solution  at  15.5°  = 

2.61.    (Gore.) 


JLOJ70,    *»V.    OAV<J 

.    +H20.      Deliquescent.      Sol.    in    H20. 
(Guntz,  A.  ch.  1914,  (9)  2.  101.) 

+2H20.  Deliquescent.  Sol.  in  H2O. 
(Guntz.)  TT 

+4H20  Not  dehquescent.  Sol.  in  H2O. 
(Guntz.) 

+6/8  H20  Unstable  in  the  presence  of 
crystals  of  AgF+2H20.  (Guntz,  A.  ch.  1914, 
(9)  2.  101 ) 

Silver  hydrogen  fluoride,  AgF,  HF 
(Guntz.) 

AgF,  3HF.    Very  unstable. 

Sol.  in  HF.    (Guntz,  Bull.  Soc.  1895,  (3) 
13.  114.) 
Silver  stannic  fluoride. 

See  Fluostannate,  silver. 
Silver  tungstyl  fluoride. 

See  Fluoxtungstate,  silver. 
Silver,  fulminating. 

See  Silver  nitride. 
Silver  hydride,  AgH. 

Not  decomp.  by  H20.    (Bartlett,  Am.  Ch. 
J.  1896, 19.  52.) 
Argentous  hydroxide,  Ag402H2. 

Sol    in  H20.     Known  only  in  solution. 
(Weltzeni,  A.  142.  105.) 
Silver  hydroxide,  AgOH. 

Decomp,  into  Ag20  and  H20  above  —40°. 

See  Silver  oxide. 
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Argentous  iodide,  Ag2I. 
(Guntz,  C.  R.  112.  861.) 

Silver   imidosulphamide, 


Decomp.  slowly  in  the  air.  Somewhat  sol. 
in  hot,  more  sol.  in  boiling  H20,  from  which 
it  cryst  unchanged  on  cooling.  In  aqueous 
solution  is  stable  toward  alkali.  Decomp. 
by  acids  Difficultly  sol.  in  dry  pyndine; 
easily  sol.  in  pyndine+Aq,  (Hantzsch,  B. 
1905,  38.  1035  ) 

(SOa^NsHeAga+SKHsO  Nearly  msol 
in  hot  H20.  (Ephraim  and  Michel,  B.  1909, 
42.  3845  ) 

(S02)4N7H8Ag6+4H20  (Ephraim  and 
Michel  ) 

(SOa^NsHAgs+lH  11,  and  28  H2O 

Easily  sol.  in  HN03  and  NH4OH+Aq. 
SI.  sol.  m  pyridme.  Very  sol.  in  pyridine  con- 
taining pyndine  nitrate  and  can  be  recryst. 
therefrom.  (Ephraim  and  Michel.) 

(S02)4N5Ag7+8H20.  (Ephraim  and 
Michel.) 

Silver  iodide,  Agl. 

Insol.  in  H2O. 

Calculated  from  electrical  conductivity  of 
AgI+Aq7  Agl  is  sol  m  1,074,040  pts.  H20 
at  28.4°,  and  420,  260  pts.  at  40°.  (Holleman, 
Z.  phys.  Ch.  12.  130  ) 

1  1.  H20  dissolves  0.1  mg.  Agl  at  18°. 
(Kohlrausch  and  Rose,  Z  phys.  Ch.  12.  241  ) 

Solubility  in  H20  =  1  X  1(HN.    (Rolla.) 

Solubility  in  H2O  =  0.97  X  10-8  g.  mols.  per  1. 
at  25°.  (Goodwin,  Z.  phys.  Ch.  1894,  13.  645.) 

Solubility  of  Agl  in  H20  at  25°  is  1.05  X  10-* 
(in  normality)  .  (Thiel,  Z.  anorg.  1900,  24.  57  ) 

A  sat.  aq.  solution  at  20.8°  contains  0  0020 
X10-6  g.  equiv.  perl.  (Kohlrausch,  C.  C. 
1901,  II.  1299.) 

1  1.  H20  dissolves  0  0035  mg.  Agl  at  21°. 
(Kohlrausch,  Z.  phys.  Ch,  1904,  50.  356.) 

1  L  H20  dissolves  0.00253  mg.  Agl  at  60°. 
(Sammet,  Z.  phys.  Ch.  1905,  53.  644.) 

Solubility  in  H20  =  1.23XKH  g.-mol. 
per  litre  at  25°.  (A.  E.  Hill,  J.  Am.  Chem. 
Soc.  1908,  30.  74.) 

0.003  mg.  are  contained  in  1  1.  of  sat.  solu- 
tion at  21°.  (Kohlrausch,  Z.  phys.  Ch.  1908, 
64.  168.) 

Insol.  in  dil.  HNO8-fAq  or  H8PO4+Aq. 
Decomp.  by  hot.  cone.  HNO3H-Aq  or  H2S04. 
Easily  sol.  in  cone.  HI+Aq. 

1  pt.  Agl  dissolves  in  2510  pts.  NH4OH+ 
Aq  of  0.96  sp.  gr.  (Martini,  Schw.  J.  56.  154); 
in  24£3  pts  of  0.89  sp.  gr.  (Wallace  and  La- 
mont,  Ch.  Gaz.  1859.  137). 

I  g.  Agl  dissolves  in  26,300  g.  10% 
NH4OH+Aq  (sp.  gr.-0.96)  at  12°.  Insol. 
in5%NH4OH+Aq.  (Longi,  Gazz.  ch,  it.  13. 
87.) 

Coefficient  of  solubility  in  NH4OH+Aq 
(density,  0.926)  is  found  lower  than  previ- 
ously obtained  and  of  the  order  of  VMOOO  at 
16°.  (Baubigny,  Bull.  Soc.  1908,  (4:)  3.  772.) 


According  to  Field,  insol.  in  cold  cone.  KC1 
or  NaCl-fAq,  and  only  in  traces  on  boiling, 
and  separates  out  on  cooling. 

100  g   NaCl  in  cone.  NaCl+Aq  dissolve 

0  95  mg  Agl  at  15°,  100  g.  NH4C1  in  cone. 
NH4Cl+Aq  dissolve  2.9  mg.  Agl  at  15°;  95  g. 
NaCl+10  g  KBr  m  cone,  solution  dissolve 

1  2  mg.  Agl  at  15°;  100  g.  KBr+225  g.  H2O 
dissolve  430  mg.  Agl  at  15°;  100  g.  KBr  in 
cone.  KBr+Aa  dissolve  525  mg.  Agl  at  15°; 
100  g.  KI+69  g,  H2O  dissolve  89.8  g.  Agl  at 
15°;  100  g.  KI+92  g.  H20  dissolve  54.0  g. 
Agl  at  15°;  100  g.  KI-f-366  g.  H20  dissolve 
7.25  g   Agl  at  15.°     (Schieirholz,  W   A.  B. 
101,  2b.  4.) 

Sol  in  cone.  KI-j-Aq,  from  which  it  is  pre- 
cipitated by  H20.  (Field,  C.  N.  3.  17.) 

KI  gives  a  ppt.  with  AgN03  in  presence  of 
30,000  pts  H20.  (Harting.) 

Solubility  in  KI-j-Aq  at  15°. 


%KI 

%  Agl 

%KI 

%  Agl 

59.16 

53  13 

33.3 

7  33 

57  15 

40 

25  0 

2  75 

50.0 

25  0 

21  74 

1  576 

40  0 

13  C 

20 

0  80 

(Schierholz,  W.  A.  B    1890,   101.  2b.   10.) 

Solubility  in  KI-f-Aq  at  25°. 

Mol.  KI  per  1 

g.  Agl  per  1. 

1.937 

46. 

42 

1.6304 

24 

01 

1  482 

15 

46 

1  406 

12 

55 

1  018 

3 

47 

1  008 

3. 

32 

0  734 

1. 

032 

0  586 

0. 

512 

0  335 

0. 

0853 

Hellwig,  Z.  anorg.  1900,  25. 

180.) 

Solubility  in  KI+Aq. 

t-W 

%  Agl 

%KI 

Solid  phase 

2.5 

24.8 

A 

16.0 

33.8 

* 

28.0 

36.7 

C 

39.0 

38.1 

e 

51.8 

36.2 

t 

53.5 

36  5 

t 

53.5 

36.6 

Agl-b 

^gL  KI 

53.5 

37.1 

Agl 

rCT 

53.4 

37.6 

KI+A 

il,KI 

50  4 

40.2 

I 

Q 

45  0 

43.2 

38.0 

47.1 

" 

22  8 

55.5 

" 

10.7 

59.1 

832 
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t~30° 

Traces  are  dissolved  by  alkali  nitrates  +Aq. 
Easily  sol  in  hot  KOH+Aq,  from  which  it  is 
pptd.  by  H20  or  alcohol     Not  decomp.  by 
boiling  KOH+Aq     (Vogel>  N.  Rep.  Phann. 
20.  129.) 
100  pts.  of  AgNOs-f  Aq  sat.  at  11°  dissolve 
2.3  pts.  Agl  in  the  cold,  and  12.3  pts.  on  boil- 
ing.    (Schnauss.) 

Solubility  of  Agl  in  AgN03-f  Aq  at  25°. 

%AgI 

%KI 

Solid  phase 

0  1 
10  0 
29  4 
42  8 
49.7 
49  6 
47.7 
46.3 
44  1 
42  8 
35  8 
16  0 
0 

10  2 
31  4 
37  6 
38  8 
38  6 
39  5 
40  9 
41.4 
43.2 
43.9 
46  9 
55  5 
60  35 

Afl 

it 
K 

Agl+AgI,  2KI 
AgI;<2KI 

(C 

Agl,  2KI+KI 

KI 

u 

(t 
a 

Mol.  AgNOs 
mil 

g  Agl  m  1  1 

Solid  phase 

0  20 
0.25 
0.30 
0.35 
0  40 
0.45 
0.50 
0.55 
0  60 
0.65 
0  70 

0.0680 
0  080 
0.090 
0.125 
0  167 
0.224 
0.299 
0.400 
0.528 
0.672 
0  850 

•Agl 

t=o° 

%AgI 

%  KI 

Solid  phase 

0.2 
1.5 
6  5 
26  6 
28.1 
38.0 
37  9 
37  6 
37.9 
31.3 
21.7 
18  0 
9.0 
0 
27  5 
21.0 

9.8 
20.5 
26.1 
34.6 
36.4 
41  3 
42.0 
42.7 
44.0 
46.6 
50.5 
51  2 
53  0 
56  1 
48  7 
50  3 

Af 

ee 
a 

^^ 

Agl,  KI+KI 

KI 

c( 

tt 

it 
it 

Agl,  2KI+KI 
Agl,  2KI 

1  215 
1.63 
2  04 

3.08 
6.26 
10.90 

lAg2IN03 

2  54 
3.115 
3.75 
4.055 
4.69 
5.90 

16  1 
22.7 
33.2 
40.0 
53.2 
85.0 

•Ag3I(N03)2 

(Van'Dam  and  Donk,  Chem.  WeekbL  1911, 

8.848.) 

VerysoUnKIa-f-Aq.  (Muth, Dissert.  1895.) 
Very  sol.  in  HsO  in  presence  of  Nal.  (Kur- 

nakow,  Ch.  Z.  1900,  24.  60 ) 

Solubility  in  KI+Aq  at  15°. 


Solubility  of  Agl  in  25%  AgN08-f-Aq 
reaches  a  maximum  at  about  60°  and  at  the 
point  of  maximum  solubility  the  quantity 
dissolved  amounts  to  about  5  g.  Agl  per  100 
g.  AgN08.  (Lowry,  Roy.  Soc,  Proc.  1914, 


Composition  of  the  sat. 
solution  in  mols  per 
1000  mols.  H20 

Solid  phase 

91,  A,  Ob.J 

Sol.   in  hot  Hg(NO8)2-HAq,  from  which 
it  crystallizes  on  cooling. 

Solubility  of  Agl  in  Hg(N08)2+Aq  at  25°. 

Mols. 

Mols. 
Agala 

Mols 
Hg(NOa)2 
per  1 

g  Agl 
perl. 

Mols 
Hg(NOa)2 
perl 

g  Agl 
perl. 

35.63 
40.54 
61.55 
80.55 
94.25 
107.52 
117.96 
134.40 
135.83 
133.81 
129.02 
132.56 
117.11 
111.52 

8.14 
10.94 
25.15 
38.19 
47.79 
57.52 
51.70 
46.82 
46.36 
43.03 
34.85 
22.82 
11.93 

Agl 

'Nal 
it 

tt 
tt 

ti 

0.010 
0.0125 
0.025 

0.800 
0.841 
1.118 

0.050 
0.100 
1.000 

1.737 
2.730 
25.160 

Solubility  is  not  affected  by  presence  of 
0.1  to  2N  HNOs. 
(Morse,  Z.  phys.  Ch.  1902,  41.  708.) 

SoLinKCN+Aq. 
SI.  sol.  in  Na&Oa+Aq  when  suspended  in 
much  H20,  but  separates  again  on  addition  of 
KI+Aq.    (Held)      .' 
Insol.  in   Na2S203+Aq.     CFogh,    C.   R. 
1890,  110.  711.) 

(Jirym,  J.  Kuss.  Phys.  Chem.  Soc.  1909,  41. 
-     382.)       . 
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Solubility  in  salts  +Aq. 

2AgI,    NH8.      (Rammelsberg,    Pogg.    48. 

17H  "1 

Solvent 

Cone. 

grams  Agl  sol. 
in  100  grams 
solvent 

1  (U.) 

Composition  is  Agl,  NH3.    (Longi,  Gazz. 
ch.  it.  13.  86.) 

Sol.  in  liquid  NHs,    (Jarry,  A.  ch.  1899,  (7) 

Sodium  thiosulphate 

1 
5 

0.03 
0.15 

17.  371.) 
Agl,  2NHS.    (Terreil,  C.  R.  98.  1279.) 

"            "        " 

10 

0  30 

20 

"            **        " 

15 

0  40 

Silver  nitride,  Ag3N. 

Sodium  sulphite 

20 
10 

0  60 

o.or 

Berthollet's  "knallsilber."    Very  explosive. 
Insol.  in  H20.    Sol.  in  KCN+Aq.    Slowly 

Ammonium  sulphite 
Potassium  cyanide 

20 
10 
5 

0  02 
Traces 
8.23 

25 

sol.  in  NH4OH+Aq,    (Raschig,  A.  233.  93.) 
(Angeli,  Chem.  Soc.  "1894,  66.  (2)  93.) 

Ammonium  sulphocyamde 

5 
in 

0.02' 

OfiR 

90 

Argentous  oxide,  Ag40. 

« 

JL\J 
1  f\ 

.  uo 

n  13 

£i\J 

Insol.  in  H2O      Decomp.  by  acids  into 

Potassium 

JLO 
10 

\J    JLO 

argentic  oxide  and  silver.   Insol  inNEUOHH- 

Calcium 

10 

0  03 

Aq  or  HC2H802.     (v.  der  Pfordten,|B.*  20. 

Barium 

10 

0  02 

1458.) 

Aluminum 

XV/ 

10 

\J  .  \l£i 

0  02 

Contains  H,  and  is  a  hydroxide  Ag4.H20. 

Thiocarbamide 

10 

\J  ,  \Ja 

0.79 

25 

(v.  der  Pfordten,  B.  21.  2288.) 

Thiosinamine 

1 

0*008 

The  above  substance  is  a  mixture,  accord- 

» 

5 

0  05 

ing  to  Priedheim  (B.  20.  2557.) 

10 

0.09 

Silver  oxide,  Ag20. 

(Valenta,  M.  1894,  16.  250.) 

Very  sol  in  liquid  NH8.  (Franklin.  Am 
Ch.  J.  1898,  20.  829;  Jarry,  A.  ch.  1899,  (7) 
17.  370.) 

Easily  sol.  in  liquid  NH8.  (Ruff  and  Geisel, 
B.  1905,  38.  2662.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II,  1014);  (Naumann,  B.  1904,  37.  4329  ) 

Insol.  in  methyl  acetate.  (Bezold,  Dis- 
sert. 1906);  (Naumann,  B.  1909,  42.  3790.) 

Insol.  in  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Much  less  sol.  in  hot  alcoholic  thiourea  than 
AgCl  and  AgBr.  (Reynolds,  Chem.  Soc. 
1892,  61. 253.) 

Insol.  in  benzomtrile.  (Naumann,  B. 
1914,  47.  1370.) 

Slowly  sol.  in  piperidine  at  100°.  (Varet, 
C.R.  J892, 116.  336.) 

0.10  pts.  is  sol.  in  100  pts.  pyridine  at  10°. 

8.60  pts.  are  sol.  in  100  pts.  pyridine  at  121°. 
(Laszczynski,  B.  1894,  27.  2288.) 

Mol  wt.  determined  in  piperidine.  (Wer- 
ner, Z.  anorg.  1897,  16.  16.) 

Min.  lodyrite. 

Silver  hydrogen  iodide,  3AgI,  HI+THA 
(Berthelot,  C.  R.  91. 1024.) 

Silver  sodium  iodide,  2AgI,  Nal. 

Very  sol.  in  acetone.  (Marsh,  Chem.  Soc. 
1913,  103.  784.) 

Agl,  NaI+3JiH20.  (Krym,  J.  Rues. 
Phys.  Chem.  Soc.  1909,  41.  382.) 

See  Agl+Nal  under  Agl. 

Silver  iodide  ammonia,  Agl,  NHa. 

Sol.  in  liquid  NH3.  (Jarry,  A.  ch.  1899, 
(7)  17.  371.) 


Somewhat  sol.  in  H20.    (Bucholz.) 

Sol  m  3000  pts  HsO  (Bureau,  C.  R.  41.  509); 
sol  in  96  pts  HaO,  (Abl ) 

Sol.  in  15,360  pts.  H20.  (Levi,  Gazz.  ch.  it. 
1901,  31.  (1)  1.) 

Solubility  in  H2O  at  25°=2.16X10-4  mols. 
AgOH  per  litre  (Noyes,  J.  Am.  Chem. 
Soc  1902,  24.  1147.) 

1  liter  sat.  aqueous  solution  at  19.96°  con- 
tains 2.14X10-2  g  ;  at  24.94°  contains  2.5  X 
10-2  g.  Ag20.  (BSttger,  1.  phys.  Ch.  1903, 
46.  603  ) 

1 1.  H20  at  25°  dissolves  1,8X10-*  gram- 
atoms  of  silver.  Determined  from  its  solu- 
bility m  NH3.  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

1  1.  H20  dissolves  0.0215  g.  Ag2O  at  20°. 
(Whitby,  Z.  anorg.  1910.  67.  108.) 

The  solubility  of  Ag20  in  H20  varies  with 
the  method  of  preparation. 

Solubility  of  Ag20  (piepared  by  action  of 
NaOH,  freshly  prepared  by  the  solution  of 
Na  in  H20,  on  a  dil.  solution  of  AgNOB)  = 
2.16X10-*g-mol.in  1  1.  H20  at  25°;  2.97X 

-^g.-mol.  at  50°. 

Solubility  of  Ag20  (prepared  by  action  of 
jueous   barium   hydroxide   on   AgNOs)  = 
2.23  X10-4    g.-mol.  in    1  1.    H20    at    25°: 
3  09X1(>4  g,-mol.  in  1  1.  H20  at  50°. 

Solubility  of  Ag20  (prepared  by  action  of 
cone.  NaOH+Aq  on  moist,  freshly  pptd. 
AgCl)=2.32X10-4  g.-mol.  in  1  1.  H20  at 
25°;  3.55X1CH  g-moi.  at  50°. 

Solubility  of  Ag20  (prepared  by  action  of 
cone  NaOH+Aq.  on  moist,  freshly  pptd. 
Ag2C08)-295X10-4  g.-mol.  in  1  1.  H20  at 
25°;  3.89 X10-4  g.-mol  at  50°.  (Rebiere, 
Bull.  Soc.  1915,  (4)  7.  311.) 

Sol.  in  acids.  NH4OH,  and  (NH4)2COS+ 
Aq.  Decomp.  by  alkali  chlorides,  bromides,. 
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and  iodides  H-Aq.  Sol.  in  alkali  cyanides,  and 
thiosulphates+Aq.  SI.  sol.  in  nitrates+Aq; 
insol.  in  sulphates+Aq  When  freshly 
pptd.,  sol.  in  NH^CN-f  Aq.  SI.  sol.  in 
NHiNOs+Aq.  Abundantly  sol.  in  Ba(NO3)2 
-fAq  without  pptn.  of  Ba02H2.  Sol.  in 
boiling  Mn(N03)2,  Ni(N03)2,  Co(NO3)2, 
Cu(N03)2,  and  Ce2(N03)6+Aq  with  pptn. 
of  oxides.  (Persoz.) 

Insol.  in  ZOH,  and  NaOH+Aq.    SI.  sol. 
in  Ba02H2+ Aq    (Berzelius  (?). 

Solubihty  in  NH4OH+Aq  at  25' 


G.  at.  Ag  per  1. 

Mol  NHs  per  1 

0.0654 

0.214 

0.0658 

0.220 

0.134 

0.458 

0.140 

0.469 

0.205 

0.671 

0  205 

0.684 

0.225 

0.720 

0.224 

0.733 

0.251 

0.811 

0  248 

0  827 

0  242 

0.830 

0.257 

0.876 

0.278 

0.899 

0  276 

0  915 

0.299 

0.999 

0.343 

1  147 

0.454 

1  498 

0.470 

1.522 

(Whitney  and  Melcher,  J.  Am.  Chem.  Soc. 
1903,  25.  78.) 

InsoL  in  liquid  NH3.  (Franklin,  Am  ch. 
J.  1898,  20.  829.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014);  (Naumann,  B.  1904,  37.  4329.) 

Insol.  in  ethyl  acetate.  (Earners,  Dissert. 
1906;  Naumann,  B.  1910,  43.  314.) 

SI.  sol.  in  amylamuie+Aq,  easily  in 
methylarmne+Aq  (Wurtz,  A.  ch.  30.  453); 
also  in  ethylamine,  and  thiosniamine+Aq. 

Solubility  in  methylamine-f-Aq.  at  18°. 
G.  mols.  per  1. 


CHjNHa 

Ag 

0.1 

0.5 

1  0 

0.0221 
0.118 
0.228 

(Euler,  B.  1903,  36.  2879.) 

Solubility  in  ethylamine +Aq  at  18° 
G.  mols.  per  1. 


CaHsNEa 

Ag 

0.1 
0.5  (interpolated) 
1,0 
0.561 
(0  927 

0,0322 
0.160 
0.314 
0  180 
0.291 

Silver  peroxide,  Ag202. 

Sol.  in  cone.  H2S04  (Rose),  and  in  pure 
HNO3  +Aq  without  decomp  Sol.  in  NH  iOH 
+Aq.  (ScMnbein,  J  pr.  41.  321 ) 

Sol  in  HN03  and  H2S04  with  decomp. 
(Mulder,  R.  t.  c.  1898,  17.  151.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Silver  oxide  ammonia. 
See  Silver  nitride. 

Silver  oxybromide,  AgrOBr?. 

Insol  in  H20.  Insol,  in  HN03.  Sol  in 
hot  ammonia  and  in  NaOCl  + Aq,  ( Seyewetz, 
C.  R.  1912,  164.  357.) 

Silver  oxyfluoride,  AgF,  AgOH 

Decomp.  by  H20  with  separation  of  Ag2O. 
(Pfaundler.) 

Silver  pen  oxyfluoride,  2Ag304,  AgF. 
(Tanatar,  Z.  anorg,  1901,  28.  335.) 
4Ag304,  3AgF.    (Tanatar,  Z.  anorg.  1901, 

28.  335.) 

Silver  oxyiodide,  Ag20,  AgJ7. 

(Seyewitz,  Bull.  Soc.  1894,  (3)  11.  452 ) 

Silver  phosphide,  AgP2. 

Sol.  in  HN03.  Attacked  by  aqua  regia. 
(Granger,  C.  R.  1897, 124.  897.) 

Ag4Pfl.  Insol.  in  SCl+Aq;  easily  sol.  in 
HN08+Aq.  (Schrotter,  J.  B.  1849.  247.) 

Ag2P5.    tHackspill,  C.  R.  1913,  157.  720.) 

AgsP  (?).  (Fresenius  and  Neubauer,  Z. 
anal.  1.  340.) 

Silvei  phosphoselenide,  Ag2Se,  P2Se. 

Insol.inH2OorHCH-Aq.  Sol.inHN03+ 
Ao.  Insol.  in  cold,  decomp.  by  hot  alkalies + 
Aq  (Hahn,  J.  pr.  93.  436.) 

2Ag2Se.  P2Se3.  Insol.  in  H20.  HC1,  or 
HN03+Aq;  slowly  sol.  in  red  fuming  HNOS. 
(Hahn,  J.  pr.  93.  440.) 

2Ag2Se,  P2Se5.  Sol.  only  in  fuming  HN03. 
(Hahn.) 

Silver  phosphosulphide,  2Ag2S,  P2Si 
Ag2S,  P2S.    (Berzelius,  A.  46.  254.) 
2Ag2S,  P2S3.     Easily  sol.  in  HN08+Aq 
without  separation  of  P.    (BerzeliusO 
Ag4P2S7.    (Berzelius.) 
AgJPSs.     Easily  attacked  by  hot  cone. 
HCL   SI.  decomp.   Insol.  in  hot  HN08.   De- 
comp. by  aqua  regia.    (Ferrand,  A,  ch.  1899, 

Silver  selenide,  Ag2Se, 

Sol.  in  boiling  HNO8+Aq  as  J 
which  separates  out  by  dilution  wi 
(Berzelius.) 

Insol.  in  Hg2(N08)2+Aq.  (Wackenroder, 
A.  41.  327.) 
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Mm.  Naumannite.     Insol.  m  dil.,  but  sol 
in  cone 


Silver  sulphamide  (silver  thionyl  amide), 
S02(NHAg)s. 

Insol  in  pyndme.  (Hantzch  and  Holl.  B 
1901,  34.  3436  ) 

+H2O  (Ephraim  and  Gurevitsch.  B 
1910,  43.  146.) 

Argentous  sulphide,  Ag4S. 

Easily  sol.  in  warm  dil.  HN03+Aq,  and  in 
cone.  H2SOi  without  separation  of  S  Sol.  in 
cone.  KCN-j-Aq.  (v.  der  Pfordten,  B  20. 
1458;  Guntz,  C.  R.  112.  861  ) 

Silver  sulphide,  Ag2S. 

Less  sol  in  H20  than  Agl.  (Lucas,  Z. 
anorg.  1904,  41.  210.) 

1  1.  H20  dissolves  about  4X10  ll  g.  at.  Ag 
as  AfeS  at  18°.  (Bernfeld,  Z.  phys.  Ch.  189S, 
25.  72.) 

1  1.  HijO  dissolves  08X10°  g.  mols  at 
16-18°.  (Biltz,  Z.  phys  Ch  1907,  58.  291.) 

1  1  H20  dissolves  0.552  X  10  6  g.  mols. 
A&S  at  18°.  (Weigel,  Z  phys.  Ch.  1907,  58. 

Sol.  in  cone  IDT03-j-Aq  with  separation 
of  S.  Sol.  in  hot  cone.  HCl+Aq  Not  de- 
comp. by  CuCla+Aq,  but  by  CuCl2+ISraCl 
+Aq.  InsoL  in  NH4OII+Aq.  Insol.  in 
H»S03+Aq,  or  in  Hg(N03)2-f  Aq. 

Insol.  m  H2O,  dil  acids,  alkalies,  and  alkali 
sulphides  -j-  Aq.  (  Fresenius  ) 

Sol.  m  HCN+Aq.  (Hahn,  C  C.  1870. 
240) 

Pptd.  AgjH  iw  very  sol.  in  HNOj  containing 
more  than  5%  HNO3.  (Gnioner,  J.  Am. 
Chom.  Soc,  1910,  32.  1032.) 

Only  very  .si.  sol.  in  AgNOs+Aq,  even  at 
100°.  (  Lowry,  Uoy.  Soc.  Proc.  1914,  91,  A. 
70.) 

Sol.  in  KCX+Aq.  (Hahn.  C.  C.  1870. 
240.) 

Difficultly  sol.  in  KCN+Aq;  less  difficultly 
if  AgaS  IH  W)td.  from  a  very  dil.  golution. 
Amt.  of  KCN  present  also  has  influence  on 
the  solubility.  AgaS  dissolved  in  cone.  KCN 
-j-Aq  separates  out  on  dilution.  (B6champ. 
J.  pr.  60.  64.) 

Insol.  in  NlfcCl  or  NH4N03-f  Aq.    (Brett.) 

Min,  Argentite.  Acanthite.  Sol.  in  cone. 
'HNOj-f-Aq  with  separation  of  S. 

Sol.  in  eitric  acid+Aq  with  addition  of 
KNOj.  (Bolton,  C.  N.  37.  480 

Silver  ^sulphide,  Ag2S2. 

Sol.  in  HjO  with  decomp.;  also  sol.  with 
decorap.  in  HCi,  HNOj.  CS*  does  not  dissolve 
out  S.  fHantzsch,  2J.  anorg,  1898,  19.  105.) 

Silver  sodium  sulphide,  3AgaS,  Na*S-f-2HsO. 
Sol.  in  cono,  NaaS-|-Aq  with  decomp.;  sol.  i 
in  HjO  with  decomp.    (Ditte,  0.  R.  1895, 
120.  93.) 


Silver  zinc  sulphide,  Ag2S,  3ZnF. 
(Schneider,  J.  pr.  (2)  8.  29.) 

Silver    sulphimide    (silver    thionyl    imide), 

S02NAg. 

Very  si  sol.  in  cold,  more  sol.  in  hot  H«O. 
Very  sol  in  dil  HNOa  (Traubo,  B  lSi)2, 
25.  2474.) 

Silver  sulphophosphide. 
See  Silver  phosphosulphide. 

Silver  telluride,  AgsTc. 
Mm.  Hexsite.    Sol.  in  warm  HXOj-f  Aq. 

Sodammonium,  Xa2(NH3)2. 

100  g.  liq.  NH3  dissolve  60.5  g.  at  -23°; 
5G.4  g.  at  0°;  56  g.  at  -f5°;  55  g.  at  9°.  ( Joannis 
A.  ch.  1906,  (8)7.41.) 

Sodium,  Na2. 

Violently  decomposer  HaO,  alcohol,  etc. 
Insol  in  fiydrocarbous.  Easily  sol.  in  aeids 
with  violent  action 

Solubility  in  fused  XaOII. 
G  sol  in  NX)  g.  fused  NaOH  at  temp. 


t° 

(»   per  !(«)«.  NaOIl 

4SO 

25  8 

<500 

10.1 

010 

9.9 

(>70 

9  5 

700 

7  9 

HOO 

<>  9 

(Hevesy,  Z.  Elektroehem.  1909,  16.  531.) 

Insol.  in  liquid  CO«.    (Bttehner,  Z.  phy«, 
h.  1906,  54.  074.) 

Sol.  in  liquid  NIU.    (Franklin,  Axu.  Ch.  J. 
1898,  20.  S29.) 
1  gram  atom  di«HolveH.  — 
at  4-22°  in  (U4  mol.  li<iuid  NII3. 

0°  "  5.H7 
—30°  "  552 
—50°  "  5.39 
—70°  "  5.20 
—105°  "  4.98 

(Ruff,  B.  1906,  39,  889.) 

ccm.  oleic  acid  dissolves  0.0449  g.  Na 
n  0  days.  (Gates,  J.  phys.  Chem.  1911,  15. 
143.) 

Insol.  in  ethylamine  and  in  necondary  and 
tertiary  amines.    (Kraus,  J.  Am.  Chem,  Soo, 
907,  29.  1561.) 


Sodium  acetylide  acetylene,  Nn2C2^  C3H2, 

Very  ddiqucacont.  Decomp.  by  HjO  and 
by  absolute  alcohol  Insol  in  ether,  ligroin, 
etc.  (Moiijsan,  C.  R.  1898,  127.  915.) 
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Sodium  amalgam. 
NaHg6.    Stable  in  contact  with  the  liquid 

2H20,  of  which  the  solubility  in  100  pts.  H2O 
was  found  to  be  as  follows. 

amalgam  from  0°-40.5°.    Can  be  cryst.  from 
Hg  without  decomp.  at  any  temp,  between 

t° 

Pts.  NaBr 

t° 

Pts.  NaBr 

t° 

Pts  NaBr 

these  limits. 
NaHgs     Stable  in  contact  with  the  liquid 
amalgam  from  40.5°-150°.     Can  be  cryst 
from  Hg  without  decomp.  at  any  temp,  be- 
tween these  limits,     (Kerp,  Z.  anorg.  1900, 

—21 
—20 
—15 
—10 
—  5 

71.1 
71.4 
73.1 
75  1 
77,1 

+5 
10 
15 
20 
25 

82  0 
84  5 
87  3 
90  3 
93  8 

30 
35 
40 
45 
50 

97  3 
101  3 
105  8 
110  6 
116  0 

26.  68.) 

0 

79  5 

• 

•    • 

Sodium  amide,  NaNH2. 
Decomp.  by  H20  and  alcohol. 

Sodium  amidpchloride,  Na2NH2Cl. 

Sol.  in  H20  with  decomp.    (Joannis,  C.  R. 
112.  392  ) 


Sodium  arsenide, 

Decomp.  H20.    (Lebeau,  C.  R.  1900,  130. 
504.) 


Sodium  arsenide  ammonia,  NasAs, 
Easily  sol.  in  liquid  NH8     (Lebeau,  C.  R. 

1900,  130.  502.) 
SI  sol.  in  liquid  NH8     (Hugot,  C.  R.  1898, 

127.  554.) 

Sodium  azoimide,  NaN3. 

Not  hygroscopic.  Sol  in  H20.  Insol  in 
alcohol  and  ether.  (Curtius,  B.  24.  3344  ) 

40.16  pts.  are  sol.  in  100  pts.  H20  at  10°. 

40.7       "    "    "     "  100   "    H20   "  J52. 

41.7      "    "    "    "  100    "    H20   "  17  0°. 

0.3153  pt.  is  sol.  in  100  pts.  abs.  alcohol  at 
16°. 

Insol.  in  pure  ether.  (Curtius,  J.  pr.  1898, 
(2)  68,  279. 

Sodium  bromide,  NaBr,  and  +2H20. 

Not  deliquescent.  Solubility  in  H20  dif- 
fers according  as  NaBr  or  NaBr+2H2O  is 
used.  The  following  data  for  anhydrous 


(Coppet,  A.  oh.  (5)  30,  4200 

If  solubility  S=pts.  NaBr  in  100  pts.  solu- 
tion, S=400+0.1746tfrom  -20°  to  4-40°; 
S=52.3+0.0125t  from  50°  to  150°.  (Etard, 
C  R  98.  1432.) 

100  pts,  H2O  dissolve,  at  0°,  77.5  pts  NaBr; 
at  20°,  88.4  pts.;  at  40°,  1042  pts.;  at  60°, 
111.1  pts.;  at  80°,  112.4  pts.;  at  100°,  114.9 
pts.  (Kremers.) 

Sat.  solution  boils  at  121°.  (Kremers,  Pogg. 
97.  14.) 

Sat.  NaBr+Aq  contains  at 
—22°        —10°        +140°         163° 
40.1  42  5  56.5          57  5%  NaBr, 

180°       180°       210°      212°      230° 
59  5       59  0       60.9       61.0       62.0%  NaBr. 
Cfitard,  A.  ch  1894,  (7)  2.  539  ) 

100  g.  sat.  NaBr+Aq  at  16.4°  contain  47 
g.  NaBr.  (Greenish,  Pharm.  J.  1900,  66. 190.) 

Solubility  of  NaBr-f2H20  in  H2O  at  30°  = 
65.5%  anhydrous  NaBr  (Cocherot,  Dissert. 
1911.) 

Sp.  gr.  of  NaBr+Aq  at  1P.5°  containing: 

5  10  15  20  25  %NaBr, 

1.040  1.080  1.125  1.174  1.226 

30         35         40         45         50  %  NaBr. 
1.281     1.334     1.410     1483     1.565 
(Gcrlach,  Z.  anal.  8.  285.) 


NaBr  were  found. 
Pts.  NaBr  dissolved  by  100  pts.  H20  at  t°. 

NaBr+Aq  containing  17  15%  NaBr  has 
sp.gr.  20°/20°-  1.1473. 
NaBr+Aq  containing  22.72%  NaBrShas 
sp.gr.  20°/20°-  1.2060. 
(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  278.) 

Sp.  gr.  of  NaBr+Aq  at  20.5°. 

t° 

Pts. 
NaBr 

t° 

Pts 
NaBr 

t° 

Pts. 
NaBr 

44  1 
51.5 
55.1 
60.3 
64.5 

115.6 
116.2 
116.8 
117  0 
117.3 

74.5 
80  5 
86.0 
90  5 

118  4 
118.6 
118.8 
119-.  7 

97  2 
100.3 
110  6 
114.3 

119.9 
120  6 
122.7 
124.0 

Normality  of 
NaBr+Aq 

g  NaBr  m  100 
*    g  of  solution 

Sp.  gr.  20.5°/4° 

4  33 
3  00 
1.99 
0  98 

33.57 
25.10 
17.77 
9.41 

1  3284 
1.2284 
1.1526 
1.0750 

Solubility  is  represented  by  a  straight  line 
of  the  f  onnula  S  =  1  10.34  +0.1075t. 
Below  50°  the  salt  usually  crystallizes  with 

(Oppenheimer,  Z  phys.  Ch.  1898,  27.  452.) 
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Sp    gr    at  20°  of  NaBr-J-Aq  containing 
M  g  mols  NaBr  per  liter. 

M             001          0025        0.05          0.075 
Sp  gr  1.000732  1002177  1004074  1.005972 

M             010          025          0.50          0.75 
Sp.gr  1.007S8     101964     1.03908     105811 

M             10            15            20 
Sp.  gr.  1  07632     1  11963     1.15240 

(Jones  and  Pearce,  Am  Ch.  J.  1907,  38.  728.) 

Sol.  in  H2S04.     (Walden,  Z.  anorg.  1902, 
29.  384.) 
100  pts.  NaBr+Aq  sat.  at  18-19°  contain 
46.05  pts.  NaBr,  100  pts.  NaBr+NaCl+Aq 
sat.  at  18-19°  contain  46.59  pts.  of  the  two 
salts;  100  pts.  NaBr+Nal+Aq  sat  at  18-19° 
contain  63.15  pts.  of  the  two  salts;  100  pts. 
NaBr+NaCl+Nal+Aq  sat.  at  18-19°  con- 
tain 63  20  pts  of  the  three  salts,    (v.  Haucr, 
J.  pr.  98.  137.) 

Solubility  in  ethyl  alcohol  at  30°. 

wt.  % 

Solid  phase 

Alcohol 

NaBr 

0 
11  79 
31.78 
43.22 
54  59 
65  51 
72.36 
76  92 
S7.35 
97,08 

59  4 
42.90 
32.12 
26.79 
20.83 
16  OS 
13  41 
12  03 
7  44 
3  01 

NaBr,  2H20 

( 

t 

NaBr,  2HaO+XaBr 
NaBr 

(Cocheret,  Dissert.  1911.) 

Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25°. 

T^»        nt             iiii        ii            j  T              i        .   i 

Solubility  of  NaBr  in  NaOH+Aq  at  17°. 


(Ditto,  C  R.  LS97,  124.30.) 

Kasily  sol.  in  liquid  I  IF.  (Franklin,  Z. 
anorg.  1005,  46.  2.) 

Very  si.  sol.  in  alcohol. 

NaBr+2fI2O  is  sol.  in  1.10  pts.  H2O  at 
15°;  in  159  pts.  absolute  alcohol  at  15°;  in 
1200  pts.  absolute  othor  at  15°.  (Kder, 
Dmgl.  221.  SO.) 

NaBr4-2H2O  is  sol.  in  2.25  pts.  W%  alco- 
hol, and  7  pts.  90%  alcohol.  NaBr  is  sol.  in 
3  pts.  00%  alcohol,  and  10  pts.  90%  alcohol. 
(Eager.) 

100  pts.  absolute  methyl  alcohol  dissolve 
17.35  pts.  at  19.5.°  (de  Bruyn,  Z.  phys.  Ch. 
10.  783.) 

100  g.  NaBr+CHjOH  contain  0.9  g.  NaBr 
at  the  critical  temp.  (Centnersjswer,  2. 
phys.  Ch,  1910,  72.  437.) 

At  room  tomp.,  1  pt.  NaBr  by  weight  is 
sol.  in: 

4.6  pts.  methyl  alcohol  Dl*  0.7990. 
14.0  "  ethyl  «  D"  0.8100. 
49.7  "  propyl  "  Dl*  08160. 

(Rohland,  2.  anorg.  1898,  18.  325.) 


%  methyl  alcohol  in  the  solvent. 
G=g.  NaBr  in  10  com.  of  the  solution. 
S=Sp.  gr.  of  the  sat.  solution. 


(U  per  lUOg.  HoU; 

P 

G 

S  2r>°/4° 

NaOJI 

NaBr 

NaOH 

NaBr 

0.00 
4.37 
10.40 
41.02 
80.69 
84.77 
91.25 
100.00 

0.293 
0.365 
0.404 
0.721 
1  251 
1.286 
1.432 
1.440 

0.81S9 
0.82CJ5 
0.8273 
0.8503 
,0.9079 
0  9104- 
0.923o 
0  9238 

0  0 
3  2t> 
9  24 
13.43 
17  17 
19  12 

91  38 
79  SO 
68  85 
64  90 
63  06 
62.51 

22  35 

24  74 
28  43 
36.61 
46  96 
54  52 

59  (JO 
55  03 
48  00 
38  41 
29  37 
24  76 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  155.) 


Solubility  in  mixtures  of  methyl  and  propvl 
alcohol  at  25°. 

P  »  %  propyl  alcohol  in  the  solvent. 
G~g.  NaBr  in  10  ccm.  of  the  solution, 
SssSp.  gr.  of  the  sat.  solution. 


P 

G 

S  25*/4° 

0 

11.11 

33.8 
65.2 
91.8 
93.75 
100 

1.440 
1,243 
1.053 
0.442 
0.147 
0.  126 
0.074 

'   0.9238 
0.9048 
0.8887 
0.8390 
0,8153 
0.8144 
0.8093 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60. 
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Solubility  in  mixtures  of  propyl  and  ethy 
alcohol  at  25°. 
P  =  %  propyl  alcohol  in  the  solvent. 
G=g.  NaBr  in  10  ccro.  of  the  solution 
S  =  Sp.  gr  of  the  sat  solution 

100  pts  HaO  at  t°  dissolve  pts  NaCl 

t° 

Pts  NaCl 

Authority 

0 

13  89 
16  90 
59  93 
109  73 

More  than 
at  13  89° 
35  81 
35  88 
37  14 
40  38 

Gav-Lussac,  A  ch  (2)  11. 
310 

P 

G 

S  25°/4° 

0 
8  1 
17  85 
56  6 
88  6 
91  2 
95  2 
100 

0  293 
0.249 
0  247 
0  190 
0  111 
0  083 
0  082 
0  074 

0.8189 
0  8147 
0  8145 
0  8107 
0  8116 
0  8083 
0  8090 
0  8093 

12 
100 

35  91 
39  92 

Fehlmg,  A  77.  382 

18  75 

37  731 

Bischof. 

10-15 

35  42 

Bergmann 

106  + 

42  86 

Griffiths,  1825. 

20 

35  9 

Schiff,  A  109.  326 

(Herz  and  Zuhn,  Z.  anorg.  1908,  60.  159.) 

2.05  g.  are  sol  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894,  14.  276.) 
SI  sol.  in  acetone     (Krug  and  M'Elroy,  J. 
Anal  Ch.  6.  184.) 
100  g.  95%  formic  acid  dissolve  22.3  g. 
NaBr  at  18.5°.    (Aschan,  Ch.  Ztg.  1913,  37. 

Insol.  in  methyl  acetate      (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.    (Naumann, 
B.  1910,  43.  314);  benzomtnle.    (Naumann, 
B.  1914,  47.  1370  ) 
The  composition  of  the  hydrates  formed  by 
NaBr  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr- 
pt.  produced  by  NaBr  and  of  the  conductivity 
and  sp.  gr.  of  NaBr+Aq.    (Jones,  Am.  Ch. 
J.  1905,  34.  303  ) 

Sodium  stannic  bromide. 

All  temps 

37 

Fu<*hs    and  Reiehenbach 
1826. 

25 

35  7 

Kopp,  A.  34.  262 

18  75 

36  53 

C.  J  B  Karsten,  1840. 

18  75 
100 

36  121 
36  724 
41  076 

G.  Karsten. 

1  25 

Boiling 

36  119 
39  324 

Unger,  J.  pr  8.  2So. 

18  75 
100 

35  40 
36  95 

Karsten     (?),     cited     by 
Unger,  Ic. 

15  56 
100 

34  2-35  42 
36  16 

Ure's  Diet. 

15 

35  837 

Michel  and  Krafft. 

1  pt.  NaCl  is  sol  in  2  789  pts.  H2O  at  13°  (Gerlach)  ; 
in  3  pts  H2O  at  18  75°  (Abl)  ;  m  2  8235  pts  H20  at  ord. 
temp.  (Bergmann)  ;  in  2  7647  pts   boiling  HaO  (Berg- 
mann) ,  in  2.857  pts  hot  or  cold  HaO  (Fourcroy) 
Not  deposited  from  boiling  aqueous  solution  unless 
the  vessel  containing  it  is  open  to  the  air.    (Unger,  I.  c.) 

Sodium  uranous  bromide,  Na2TJBre. 

As  K  salt.  (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264) 

Sodium  zinc  bromide,  NaBr,  ZnBr2-f  H20. 

Hygroscopic.  (Ephraim,  Z.  anorg.  1908, 
59.  63.) 

2NaBr,  ZnBr2+5H20.  Hygroscopic 
(Ephraim.) 

Sodium  carbide,  Na2C2. 

Insol.  in  alj.  neutral  solvents;  decomp.  on 
heating  and  by  H20.  (Matignon,  C,  R.  1897, 
125.  1034.) 

Sodium  carbonyl,  Na2C202. 

Decomp.  by  H20  with  explosion  (Joannis, 
C.  R.  116.  1518.) 

Sodium  5w6caloride,  Na4Cl2. 

Decomp.  by  H20  into  NaCl  and  NaOH+ 
Aq.  (Kreutz,  B.  1897,  30.  403.) 

Sodium  chloride,  NaCl. 
Sol.  in  H20. 


Solubility  in  100  pts  H8O  at  t°. 


t° 

Pts.  NaCl 

t° 

Pts.  NaCl 

1  5 
13  75 

33  6 
35  8 

70 
108  5 

38  1 
39  4 

(Nordenskjold,  Pogg.  136.  315  ) 


Solubility  in  100  pts.  HaO  at  t°. 


t° 

Pts.  NaCl 

t« 

Pts.  NaCl 

13  89 
16  90 

35  8 
35  9 

59  93 
109  73 

37  1 
40.4 

(Gay-Lussac,  A.  ch.  11.  296.) 


Solubility  of  NaCl  at  various  pressures.    The  ^, 

represent  pts  NaCl  m  100  pts.  sat.  NaCl-fAq  at 
t°  and  A  pressure  in  atmospheres 


A 

1 
20 
40 

0° 

9° 

12° 

15° 

20° 

25° 

30° 

26  25 
26  35 
26  44 

26  32 
26  38 

26  35 

26  30 
26  39 
26  40 

26.35 
26  37 

26  37 
26  47 

26  47 
26.53 

(Muller,  Pogg.  117.  386.) 
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100  pts.  H20  dissolve  at  t°. 

Solubility  of  NaCl  in  100  pts.  H20  at  t°.— 
Continued. 

t° 

Pts  NaCl 

t° 

Pts  NaCJ 

-15 

i  a 

32  73 
33  49 
34.22 
35.52 
35.63 
35  74 
35.87 
36  13 

40 
50 
60 
70 
80 
90 
100 
109  7 

36  64 
36  98 
37.25 
37  88 
38  22 
38  87 
39.61 
40  35 

t° 

90 
91 
92 
93 
94 
95 
96 

l£& 

t° 

Pts 

NaCl 

t° 

Pts. 

NaCi 

l(J 

-  5 
0 
5 
9 
U 
25 

39.1 
39.1 
39  2 
39.3 
39.3 
39.4 
39  4 

97 
9S 
99 
100 
101 
102 
103 

39.5 
39.6 
39.7 
39.  S 
39.8 
39.9 
40.0 

104 
105 
100 
107 
108 
109 
109.7 

40.0 
40.1 
40,1 
40.2 
40.3 
40.  S 
40.4 

CPofffna]*.  A.  ch.  fjtt  8.  649.1 

100  pts.  H20  dissolve  at: 
0°  9°  12°  15° 

35.59     35  72      35  77      35.68  pts.  NaCl, 

20°        25*        30° 
35.77    35.81    30.00  pts.  NaCl. 
(Muller,  Pogg.  122.  337.) 

100  pts.  H20  dissolve  35.76-36.26  Dts. 
NaCl  at  15.6°,  and  the  sp.  gr.  of  sat.  solution 
=»  1.204.  (Page  and  JKeightley,  Chem.  Soc. 
(2)  10.  566,) 

100  pta.  NaCl+Acisat.  at  18-19°  contain 
26.47  pts.  NaCl.  (v.  Hauer,  J.  pr.  98. 137.) 

Solubility  of  NaCl  in  100  pts.  H2O  at  t°. 


t° 

Pts. 

NaCl 

t° 

JPts. 
\TaCl 

t* 

Pts. 
NaCl 

0 

35.7 

30 

30.3 

60 

37.3 

1 

35.7 

31 

36.3 

61 

37  3 

2 

35.7 

32 

30.3 

62 

37  4 

3 

35  7 

33 

3G.4 

63 

37  4 

4 

35.7 

34 

36.4 

64 

37.5 

5 

35.7 

35 

36.4 

65 

37.5 

6 

35.7 

36 

36.5 

66 

37  6 

7 

35.7 

37 

36.5 

67 

37  7 

8 

35.7 

38 

36.5 

68 

37.7 

9 

35.7 

39 

36.6 

69 

37.8 

10 

35.8 

40 

36.6 

70 

37.9 

11 

35.8 

41 

36.6 

71 

37.9 

12 

35.8 

42 

36.7 

72 

38.0 

13 

35.8 

43 

36.7 

73 

38  0 

14 

35,8 

44 

36.8 

74 

38.1 

15 

35,9 

45 

36,8 

75 

38.2 

16 

35.9 

46 

36.8 

76 

38.2 

17 

35.9 

47 

36.9 

77 

38.2 

18 

35.9 

48 

36.9 

78 

38.2 

19 

36.0 

49 

36,9 

79 

38.3 

20 

36.0 

50 

37.0 

80 

38.4 

21 

36.0 

51 

37.0 

81 

38.4 

22 

36.0 

52 

37.0 

82 

38.5 

23 

36.1 

53 

37.1 

83 

38.6 

24 

36.1 

54 

37.1 

84 

38.6 

25 

36.1 

55 

37.1" 

85 

38,7 

26 

36.1 

56 

37.2 

86 

38.7 

27 

36.2 

57 

37.2 

87 

38.8 

28 

36.2 

58 

37.2 

88 

38.9 

29 

36.2 

59 

37.3 

89 

39.0 

(Calculated  by  Mulder  from  his  own  and 
other  observations,  Scheik.  VerhandeL 
1864.  37.) 


Solubility  in  100  pts.  HaO  at: 
0-4°          20°        40"       60°        80° 
35  630    35.825    36  32    37.06    38.00 

(Andrea*,  J.  pr.  (2)  29.  456,) 


Solubility  in  100  pts.  HSO  from  most  care- 
ful experiments. 


0° 
35.571 


20° 
35.853 


60° 
37.091 


8<T 
38.046 


(Baupenstrauch,  M.  Ch.  6.  563.) 


Solubility  of  NaCl  in  100  pta.  1I*O  at  t°. 


t° 

Ptfi  NaCl 

t° 

Pts.  NaCl 

-14  0 

32.5 

44,75 

30,64 

-13.  S 

32.15 

52.5 

37.04 

-  6  25 

34.22 

55,0 

36.99 

-  5.05 

34.  15 

59.75 

37.31 

0 

35  7 

71.3 

37.96 

3.6 

35.79 

74.45 

37.96 

5,3 

35  8 

82.05 

38,41 

14.45 

35,94 

86  7 

38,47 

20,85 

35.63 

93.  G5 

3S,90 

25.45 

35.00 

101.7 

40,76 

38.55 

36,52 

Solubility  above  20°  is  represented  by  the 
formula  8«34.359-M).0527t.  (Coppet,  A. 
ch.  (5)  30.  426.) 


Solubility  of  NaCl  in  100  pts,  HaO  at  high 
temp. 


t° 

Pts.  NaCl 

te 

Ptfl  NaCl 

118 
140 

39.8 
42.1 

160 
180 

43.6 
44.9 

(Tilden  and  Shenstone,  Phil.  Trans.  1834. 2&) 
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Sat  NaCl+Aq  contains  %  NaCl  at  t°. 

Solubility  of  NaCl  in  H20  at  24  5°  at  vary- 
ing pressures 

S=g.  NaCl  in  100  g.  solvent. 
P=  pressure  in  atmospheres. 

t° 

%  NaCl 

t° 

%  NaCl 

-21 

23.7 
23  4 
23  5 
23  3 
25  5 
25.8 
26.7 
26  8 

77 
90 
115 
135 
140 
150 
180 
215 

28  0 
28  2 
29.1 
28  9 
28  8 
29  6 
30  2 
31.6 

-21 
-18 

IT 

p 

s 

100  g  of  solution  contains 
g.  NaCl 

—  17 

-  7 
0 
+15 
55 

1 
250 
500 
1000 
1500 

35  90 
36  25 
36  55 
37  02 
37  36 

26  42 
26  61 
26  77 
27.02 
27  20 

(Cohen,  Inouye  and  Euwen.  Z.  phys.  Ch. 
1910,  75.  257.) 


100  g.  H20  dissolve  0.616  gram-equiva- 
lent NaCl  at  25°.  (Van't  Hoff  and  Meyer- 
hoffer,  Z.  phys.  Ch.  1904,  49.  315.) 


Solubility  of  NaCl  in  H20  at  t°. 
Most  careful  experiments. 


Sp.  gr.  of  NaCl  +Aq  containing  15%  NaCl  is  1  109  at 
15°  (Francceur),  1  116  at  15°  (Soubeiran),  1  1107  at  15° 
(Couher),  1  111  at  15°  (Baudin,  C.  R  68.  932). 
3p  gr.  of  NaCl+Aq  saturated  at  15°  is  1  20715 
iichel  and  Krafft) ,  at  17  5°"is  1.2046  (Karsten) ,  at  8° 
is  1  205  (Anthon) 


Sp.gr.  of  NaCl+Aq. 


t° 

g.  NaCl 
per  100 

Sp  gr 

t° 

g  NaCi 
per  100 

Sp.  gr 

%  NaCl 

Sp  gr. 

%NaC 

1   Sp  gr 

%  NaCl 

Sp  gr 

g  H30 

g  H20 

'     5 

1  037 

15 

1.112 

25 

1  192 

0  35 

35  75 

1  2090 

61  70 

37  28 

1  1823 

10 

1  074 

20 

1   154 

26.43 

1.204 

is!  20 

35.*84 

L2020 

75!  65 

37.82 

1.1764 

(Dahlmann,  J.  B.  7.  321.) 

30.05 

36.20 

1.1956 

90.50 

38.53 

1.1701 

46.40 

36.60 

1.1891 

107 

39.65 

1.1631 

o 

Sp.  gr. 

of  NaCl-j-Aq  at  20°. 

^Berkel 

ear     Phil 

TVo-na 

"R/w    S 

3/v»     1QfL_ 

A.   ono 

\AX5LJXCJ\sjr,    •*.  JiiJ..     juAtpiip.   JLVVT  v  .    K 

A.  189.) 

j\J\tt    JL<7Vrx,    *tw» 

%  NaCl 

Sp 

gr. 

%  NaCl 

Sp.  gr. 

1 

1.0066 

15 

1.1090 

2 

1.0133 

16 

1.1168 

Sat. 

NaCl+Aq.   at 

25°  contains 

265% 

3 

1.0201 

17 

1  .  1247 

NaCl.    (Foote,  Am.  Ch.  J.  1906,  35.  239.)" 
100  g.  H20  dissolve  35.80  g.  NaCl  at  25°. 
(Cameron,  Bell  and  Bobinson,  J.  phys.  Ch. 

4 
5 
6 

1.0270 
1.0340 
1.0413 

18 
19 
20 

1.1327 
1.1408 
1.1490 

1907,  11.  396.) 

7 

1.0483 

21 

1  .  1572 

100  g.  NaCl-hAq.   sat.   at   15°  contains 
26.3  g.  NaCl;  at  30°,  26.47  g.     (Schreine- 
makers,  Arch.  nee*r.  Sc.  1910,  (2)  15.  81.) 
5.456  g.  mol.  are  contained  in  1  1.  NaCl-f 
Aq  sat.  at  25°.    (Herz,  Z.  anorg.  1911,  73. 

8 
9 
10 
11 
12 

1.0556 
1.0630 
1.0705 
1  0781 
1  0857 

22 
23 

24 
25 
26 

1.1655 
1.1738 
1.1822 
1.1906 
1  1990 

274.) 
5.40  g.  mol.  are  contained  in 
sat.  at  30°.    CMasson.  Chem. 

1  1.  NaCl+Aq 
Soc.  1911.  99. 

13 
14 

1.0934 
1,1012 

27 

1.2075 

1136.) 
26.47 

g.   NaCl  are 

—  /  — 
contained  in  100  g. 

(Schiff,  A.  110.  76.) 

NaCl+Aq.  sat 
1911.) 

at  30° 

.    (Cocheret,  Dissert. 

35.79  g.  NaCl  are  sol.  in  100  g.  E20  at 
room  temp.     (Frankforter,  J.  Am.  Chem. 

Sp.  gr.  of  NaCl+Aq  at  19  5°. 

Soc.  1914,  36.  1106.) 
100  mol.  H.O  riissnlv 

%  NaCl          Sp.  gr. 

%  NaCl          Sp. 

gr. 

19.3° 

29.7° 

40.1 

0  .    54. 

5° 

6.402        1.0460 

22.631        1.1712 

11.04 

11.06 

11  15      11 

35  mol. 

NaCl. 

12.265        1.0895 

26.530        1.21 

D36 

17.533        1. 

1303 

(Sudhaus.  Miner.  Jahrh.  RPI! 

Bd   1914,  37. 

* 

18.) 

(Kremers,  Pogg.  95.  120.) 
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Sp.  gr.  of  NaCl-f  Aq  at  15°. 

Sp.  gr.  of  NaCl+Aq  at  20°.    .r=mols.  Nad 
to  100  raols.  F2O. 

%  NaCI 

Sp   gr 

%  NaCI 

Spgr 

a. 

Spgr                     x 

rtp  gr 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

1  00725 
1  01450 
1  02174 
1  02S99 
1  03624 
1  04366 
1  05108 
1  05851 
1  06593 
1  07335 
1  OS097 
1.0S859 
1  09622 
1   10384 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2<>  395 

1  11146 
1  11938 
1  12730 
1  13523 
1.14315 
1  15107 
1  15931 
1  16755 
1  17580 
1  18404 
1  19228 
1  20098 
1  20433 

0.5 
1  0 
2.0 

1  01145           4.0          1  OS40S 
1,02255           5  0          1  10276 
1  Oi393 

(Nicol,  Phil.  Mag.  (5)  16.  122.) 

Sp.  gr.  of  NaCl+Aq  at  0°    S  *  weight  of  salt 
in  100  g.  of  solution  of  the  given  sp.  gr.; 
Sj  =  No.  mols.  of  salt  contained  in  100 
mols.  of  the  solution. 

S 

s, 

rip  «r 

(Gerlach,  Z.  anal  8.  279  ) 
Sp.  gr.  of  NaCl+Aq  at  18°. 

23  0821 
19.1932 
14  3415 
9  4120 
5.1536 

8  627 
6  769 
4.R9S 
3.097 
1,644 

1.1821 
1.1502 
1.1111 
1,0722 
1.0304 

(Charpy,  A.  ch.  (6)  29.  23.) 
Sp.  gr.  of  NaCl+Aq. 

<~i  NTaCi 

Sp  gr 

%  N«CI 

Sp  fir 

5 
10 
15 
20 

1  0345 
1  0707 
1.10S7 
1.1477 

25 
2(5 
26  4 

1  1898 
1.1982 
1  2014 

G  -equivalent* 
NaCI  per  liter 

t° 

Sp  Kr  t°n° 

f  Kohlraiweh,  W  Ann.  1879.  1  ) 

Sp.   gr.   of   XaGl+Aq   at   20°,    containing 
n  mols.  H2()  to  1  mol.  NuCL 

0  005028 
0  01005 
0.02005 
0  04983 
0  09873 
0.1938S 
0.28999 
0  47574 

18  540 
IS  550 
IS  538 
IS  509 
18,525 
IS.  542 
18.559 
18.55S 

1.0002119 
1.0004258 
1.000848 
1  002101 
1.004143 
1  008093 
1.012053 
1.019027 

n 

Sp,  «r. 

n 

Hp.  «r 

12.5 
25 

50 

1.15292 

1.08207 
1  04227 

100 
200 

1.020G9 
1.00905 

0  49860 
4.9SOO 

18.00 
17  XT) 

1  02054 
I.  18783 

0.00259 
0.005  178 
0.  01031  8 
0  12580 
0.25019 

14.07 
M.07« 
14.007 
14.097 
14.076 

1.0001108 
1.0002210 
1.0004401 
1.005315 
1.010505 

iMarignac,  JL  B.  1870.  110.; 

Sp.  gr.  of  NaCl+Aq  at  0°.    NTaCl-g.  NaCI 
to  100  g.  HS0;  d°-sp.  gr.  at  0°;  <!*- 
maximum  sp.  g?  .;  T  »  temp,  of  maximum. 

(Kohlrouwh,  W.  Ann.  1894,  63.  2($.) 
Sp.  gr.  of  NaCl-fAq  at  18°/IH°. 

G.  NaCI 

do 

UT 

T 

0 
0.5 
1 
2 
3 
4 
6 

1.00000 
1.003925 
1.007634 
1,015366 
1.023530 
1.030669 
1.045975 

1.000130 
1.003988 
1,007666 
1.015367 
1.023583 
1.030890 
1  046952 

+  4° 

+  3 
+  1,77 
—  0.58 
—  3.24 
—  5.63 
—11.07 

g.  -equivalent*  of  NaCI 
in  1  liter  of  solution 

Hp.  gr. 

0.005                      1 
0.010                       I 
0.020                       1 
0  050                       1 
0.  100                       I 

0002104 
000420ft 
000X476 
,002109 
004205 

(Rosetti,  A.  ch.  (4)  17.  382.) 

(Tftmnmnn,  Z.  phyn.  Ch.  1X9.0,  16.  «KJ.) 
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Sp.  gr.  of  NaCl+Aq  sat.  18.0°,  when  p  ^per- 
cent ^  strength  of  solution;  d= observed 
density;  and  w— volume  cone,  in  grams 


percc. 


25  37 
21.25 
17  35 
13  25 
9  34 
4  810 
2.991 
2.593 
1  746 


1928 

1592 

1277 

0958 

0665 

0332 

0202 

1.0173 

1.0111 


0  30263 
0  24637 
0  19503 
0  14518 
0.09960 
0,04969 
0  03052 
0  2638 
0.01765 


(Barnes  J.  Phys.  Chem  1898,2.544) 


Sp  gr.  of  NaCl+Aq  at  20.5°. 


Normality  of 
NaCl+Aq 

G  NaClm 
100  g  of 
solution 

Sp  gr  20.5°/4° 

3.97 
2  96 
2.01 
0.97 

20  22 
15.56 
10  90 
5  49 

1.1489 
1.1124 
1  0775 
1.0373 

Sp  gr.  of  sat.  NaCl+Aq  at  t°. 


t° 

g   NaCl  sol   in 
100  g.  HsO 

Sp  gr 

—10° 

32.90 

1.200 

0 

35.63 

1.210 

10 

35.69 

1.205 

20 

35.82 

1.202 

30 

36.03 

1  198 

40 

36.32 

1.193 

50 

36.67 

1.189 

60 

37.06 

1.184 

70 

37.51 

1.178 

(Tschernaj,  J.  Buss.  Phys.  Cl 

aem.  Soc.  1912, 

44.  1565.) 

Sp.  gr.  of  dil.  NaCl+Aq  at  20  004°. 
Conc.-g.  equiv.  NaCl  per  1.  at  20  004°. 
Sp.  gr.  compared  with  H20  at  20  004°  •!. 

Cone.  Sp  gr 


0.0000 
0.0001 
0.0002 
0.0005 
0.0010 
0.0020 
0  0040 
0.0050 
0  0100 


1.000,000,0 
1.000,004,2 
1  000,008,5 
1  000,021,3 
1  000,042,7 
1.000,085,1 
1  000,169,6 
1.000,211,7 
1  000,423,3 


(Oppenheimer.  Z.  phys.  Ch.  1898,  27.  451.) 
Sp.  gr.  of  NaCl-f-Aq  at  15°. 


Per  cent  NaCl 

Sp  gr. 

0 
5 
10 
15 
20 
25 
Sat.  at  15° 

1.00000 
1  03624 
1.07335 
1.11146 
1  15107 
1.19228 
1.20433 

(Lamb  and  Lee,  J.  Air.  Chem.  Soc.  1913,  35. 
1686.) 

The  saturated  solution  boils  at  109°. 
(Kremers.) 

NaCl+Aq  containing  42.9  pts.  NaCl  to  100 
pts.  H2O  boils  at  106.8°  (Griffiths);  contain- 
ing 41.2  pts.  NaCl  to  100  pts.  H20  boils  at 
108.2°  (Legrand);  containing  40.38  pts. 
NaCl  to  100  pts.  H2O  boils  at  109.73°  (Gay- 
Lussac) ;  containing  38  7  pts.  NaCl  to  100  pts. 
H20  forms  a  crust  at  108  3°,  highest  point  ob- 
served, 108  8°  (Gerlach,  Z.  anal.  26.  426.) 

Boiling-point  of  NaCl  -f  Aq . 


(H.  C.  Hahn,  J.  Am.  Chem.  Soc.  1898,  20. 
622.) 


Sp.  gr.  of  NaCl+Aq  at  18°/4°. 


%  NaCl 


g.  NaCl  m  100  g  of 
solution 

Sp.gr 

0.19560 
0  097952 
0  065410 
0  048977 

1.0001 
0.9994 
0  99918 
0.99905 

5 
10 
15 
20 
25 
29.4 


NaCl 


(Jahn,  Z.  phys.  Ch.  1900,  33.  572.) 
Sp.  gr.  20°/4°  of  a  normal  solution  of  NaCl 

J-  *"• Chem-  So°- 


5 
10 
15 
20 
25 


B  -pt  according  to 


Bischof 


101.50° 

103.03 

104.63 

106  26 

107.93 

107.9-108.99 


G.  Karsten 


101.10° 

102.38 
103.83 
105,46 
107.27 


B.-pt.  according  to 


Legrand 


100.80° 
101.75 
103  00 
104.60 
106.60 


Gerlach 


100.9° 

101.9 

103.3 

105.3 

107.6 
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B.-pt  of  NaCl+Aq  containing  pts.  NaCl  to 
100  pts  H2O.    G  —  according  to  Gerlach 
(Z.  anal   26.  438;  L  =  according  to  Le- 
grand  (A  ch  (2)  59.  431). 

Solubility  in  HCl+Aq  at  10-10  5°. 

e  pei 

100  cc 

G  per  100  cc. 

HCI 

NaCl 

HCI 

NaCl 

B-pt 

G 

L 

B-pt. 

G 

L 

0  0 
9  84 
12  76 
15  08 
20  78 

33  77 
33  70 
33  19 
32  71 
31  77 

2(5  06 
94.77 
102  1 
120  6 

30  Si) 
20  01 
19.04 
16  03 

100  5° 
101 
101  5 
102 
102  5 
103 
103  5 
104 
104.5 
105 

3  4 
G.6 
9  6 
12  4 
14  9 
17.2 
19  4 
21  o 
23.5 
25  5 

4  4 
7  7 
10  8 
13.4 
13.9 
18  3 
20.7 
23.1 
25  5 
27.7 

105.5° 
106 
106.5 
107 
107.5 
108 
108  4 
108  5 
108  S 

27  5 
29  5 
31  5 
33  5 
35  5 
37.5 

39  5 

40  7 

29  8 
31  8 
33  9 
35  8 
37.7 
39  7 
41  2 

(Enklaar,  R  t  o.  1901,  20.  1R3  ) 
Solubility  in  HCl+Aq  at  30° 

Composition  of  the  solution 

B.-pt.  of  NaCl+Aq  containing  g  NaCl  in 
100  g.  HaO. 
g.  NaCl       76      11  0      14  9      16  1      IS  S 
B.-pt.        102  2°    103      104  2    104.8    106  1 

g.  NaCl     22.3       24  0   26  0     28  7 
B-pt.        107  1      107  7108  7    109  5 
(Richmond,  Analyst,  1893,  18.  142  ) 

%  by  i 

\t.  HCI 

ft  by  vU   NaCl 

0 
G 

12 
17 
35 

93 
50 
35 

60 

26  47 
1C.  16 
9  33 
4  52 
O.H 

(Schreinexflukers,  Z,  phys.  Ch.  1900,  68.  S5.) 

If  NaCl  is  dissolved  in  15  pts.  H20,  heat 
is  absorbed  if  the  temp,  is  15°,  but  much  less 
if  temp,  is  86°;  at  100°  there  is  neither  ab- 
sorption nor  evolution  of  heat.  (Berthelofc, 
C.  k  78.  1722.) 

36  pts.  NaCl  mixed  with  100  pts.  H20  at 
12.6°  lower  the  temp.  2,5°.  (Rudorff,  B.  2. 
68.) 

33  pts.  NaCl  with  100  pts.  snow  at  — 1° 
give  a  temp,  of  —21.3°.  (Ktidorff,  Pogg.  122. 
337.) 

The  freezing-point  of  NaCl+Aq  is  lowoml 
0  60°  for  every  gram  ISaCl  up  to  10  g 
When  more  cone,  the  freezing-point  sinks  pro- 
portional to  NaCl,  2H20,  0.342°  for  every 
gram  of  that  salt.  (Rudorff.  Pogg.  113. 
163.) 

Insoi,  in  cone,  HCl+Aq. 

Solubility  of  NaCl  in  HCI + Aq  at  0°.  NaCl  - 
mols.  NaCl  (in  milligrams)  dissolved 
in  10  ccm.  of  liquid;  HCI  «•  mols.  HCI  (in 
milligrams)  dissolved  in  10  ccm.  of  liquid. 


{Solubility  in  HCl+Aq. 

Cone. —  concentration    of    HCI.    g.    niol, 
per  1,000  g.  UaO. 
NuCl-wt.  NiiCl  dissolved  in  1,000  g.  HSO. 


t° 

Cone 

NuCl 

Molmtlur 
solubility 

0 

0 
0.25 
0.50 
l.CO 

357  75 
341,70 
32*.  4/5 
291  20 

0.13 
5.S5 
5  50 
4,1)0 

25 

0 
0  25 
0,50 
1.00 

360  SO 
844.50 
329.05 
208  10 

ti.18 
5,90 
5.64 
5  10 

(Armstrong  and  Kyre,  Pro«.  R.  Son.  1910, 
(A)  84.  127.) 


Solubility  in  HCl+Aq  at  30°. 


NaCl 

HC! 

Bum  of  molfl. 

Sp.  gr. 

u.  mois.  per  i. 

53.5 
52.2 
48.5 
44.0 
37.95 
23,5 
6.1 

1 
1.85 
5.1 
9.275 
15,05 
30.75 
56.35 

54  5 
54.05 
53.6 
53  275 
53.00 
54  95 
62  45 

1.2045 
1.2025 
1.190 
1.185 
1.1725 
1.141 
1.1159 

HCI 

Nad 

Hyr- 

HCI 

NaOI 

Hp,  Kt. 
30° 

0.0 
0.4575 
0.969 
1.786 
2.412 

5.400 
4.932 
4.386 
3  589 
2.412 

1.2018 
1.1906 
1,1801 
1.1633 
1.1512 

3.052 
4.152 
5.950 
7.205 

2.463 
1.628 
0.630 
0.268 

1.1427 
1,1289 
1.1188 
1.1258 

(Engel,  Bull.  See.  (2)  46.  654.) 

(Masson,  Chem.  Soc.  1911,  99,  1132.) 
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Solubility  in  HCl+Aq  at  25°. 

Solubility  in  NaOH+Aq  at  0°.   NaCl=mols. 
NaCl  (in  milligrams)  in  10  ccm.  solution; 
Na20=mols.    Na20    (in  milligrams)   in 
10  ccm  solution. 

Milhmols  HC1  in  10  com      Milhmols  NaCl  in  10  ccm 

6  07 
10  32 
15  90 
21  17 
32  83 

54  56 
48  50 
44  67 
37  82 
32  97 
23  43 

NaCl 

NaaO 

NaaO  + 
NaCl 

Sp   gr 

54  7 
49  375 
47  212 
42  375 
39  55 
24  95 
19.3 
9.408 

0 
4.8 
6  725 
10.406 
14  78 
30.5 
37.875 
53.25 

54  7 
54  175 
53  937 
52.781 
54  33 
55.45 
57.175 
62.66 

1  207 
1  221 
1.225 
1.236 
1.249 
1.295 
1.314 
1.362 

(Herz,  Z.  anorg.  1912,  73.  274.) 

Moderately  dil  H2S04  or  HN03+Aq  pre- 
cipitate NaCl  frotn  NaCl+Aq.     (Karsten  ) 
Sol.  in  H2S04      (Walden,  Z    anorg,  1902, 
29.  384.) 

Solubility  of  NaCl  in  NH4OH+Aq  at  30°. 
(G  in  1  1  sat  solution.) 

(Bngel,  C.  R.  112.  1130.) 
Solubility  in  NaOH-f  Aq  at  20°. 

G  NaOHm 
1  liter 

G.  NaCl  in 
1  liter 

Sp.  gr. 

deg  6aum6 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 

308 
308 
306 
302 
297 
286 
277 
269 
261 
253 
244 
236 
229 
221 
213 
205 
197 
189 
181 
173 
165 
159 
152 
146 
139 
134 
129 
124 
118 
112 
107 
101 
96 
90 
85 
80 
76 
71 
66 
61 
56 
52 
48 

1.200 
1.210 
1.215 
1.225 
1.230 
1.235 
1.240 
1.245 
1.250 
1.250 
1.252 
1.252 
1  260 
1.265 
1  270 
1.275 
1  275 
1  280 
1.285 
1.290 
1.295 
1.295 
1.300 
1.303 
1.305 
1.310 
1  315 
1.320 
1  325 
1.330 
1.333 
1.335 
1.340 
1  345 
1  350 
1.355 
1  360 
1.365 
1.370 
1.375 
1.380 
1.385 
1.390 

23,5 
24.0 
25.5 
26.4 
26.9 
27.4 
27.9 
28.4 
28.8 
28.8 
29.0 
29.0 
29.7 
30.2 
30.6 
31.1 
31.1 
31.5 
32.0 
32.4 
32.8 
32.8 
33.3 
33.5 
33.7 
34.2 
34.6 
35  0 
35  4 
35.8 
36.0 
36.2 
36.6 
37.0 
37.4 
37.8 
38.2 
38.6 
39.0 
39.4 
40.0 
40.2 
40.6 

Sp  gr 

NH3       NaCl       Sp  gr 

NHs 

NaCl 

1.17365 
1.16564 
1  160   4 
I  1494  C 

J9  535  293 
tO  655  292 
L7  26   289 
JO  78   286 

38    1  140672  07 
5      1  139572  715 
7      1  130181  855 
5      1  205   97  49 

283  38 
283  06 
277  49 
270.57 

(Hempel  and  Tedesco,  Z    anorg    1911.  24. 
2467) 

Solubility  of  NaCl  in  NH4C1+  Aq  at  t°. 

t° 

G  per  100  g  H2O 

Sp  gr 

NEUC1 

NaCl 

0 

0 

146.1 

356.3 

286.4 

1 

185 

15 

0 
57.3 
118  9 
186.4 
198.8 

357  6 
326.4 
300 
271.6 
266.8 

1 
1 
1 
1. 
1. 

200 
191 
183 
176 
175 

30 

0 

255.4 

360.3 
249 

i! 

166 

45 

0 
322.1 

365 
233.9 

.  ,  . 

(Fedotieff,  Z.  phys.  Ch.  1904,  49. 
See  also  under  NH4C1. 
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Solubility  in  NaOH-f-Aq  at  20° .—Continued 


G  NaOHm 
1  htei 

G   NaClm 
1  liter 

Sp  gr 

dog  Bauntf 

440 

45 

1  395 

41  0 

450 

42 

1  400 

41  5 

460 

39 

1  405 

41  9 

470 

37 

1.410 

42  0 

480 

34 

1  415 

42  3 

490 

32 

1.420 

42  6 

500 

30 

1.425 

43  0 

510 

28 

1  430 

43  5 

520 

27 

1  435 

43  7 

530 

27 

1  440 

44  0 

540 

26 

1  445 

44  3 

550 

26 

1  450 

44  6 

560 

25 

1  450 

44  6 

570 

24 

1.455 

45  0 

580 

23 

1  460 

45  5 

590 

23 

1  465 

45  9 

600 

22 

1.470 

46.2 

610 

21 

1  475 

46  5 

620 

20 

1.480 

46  8 

630 

19 

1.485 

47  0 

640 

18 

1.490 

47  5 

{Winteler,  Z  Elektroehem,  1900,  7.  360) 
Solubility  in  NaaO+Aq  at  30°. 


Composition  of  tho  solution 

Solid  phase 

r;  b>  wt. 

NVO 

<£  bv\  nt. 

XaCl 

0 
4.47 
12  22 
24.48 
29  31 
37.85 
41.42 
42 

20  47 
21  49 
13  62 
4.36 
2  40 
1  12 
0  97 
0 

NaCl 

i 

< 

t 

e 
( 

NaCI+NaOH,  H20 
NaOH,  H2O 

(Schrcinemakers,  Z.  phys.  Ch.  1909,  68  85.) 

The  presence  of  other  salts  increases  the 
solul  ility  of  NaCl  m  Jfa(). 

Sol.  m  «at.  XH4Cl+Aq  with  pptn.  of 
NlliCl.  \\rhen  the  reaction  is  complete, 
the  solution  has  sp.  gr.  1.17SX,  and  contains 
32.62%  mixed  salts;  or  100  pts.  II20  dissolve 
48.42  pts.  mixed  salts,  via.,  26.36  pts.  NaCl 
and  22.06  pts.  NH«C1.  (Karsten.)  (See 
under  NH4C1.) 

Sol.  in  sat.  BaCla+Ag  with  pptn.  of  BaCljj 
until  a  state  of  equilibrium  is  reached,  when 
100  pts.  H2O  at  17*  dissolve  38.6  pts.  of  mixed 
salts,  of  which  4.1  pts.  are  BaCl2.  (Karsten.) 
(See  under  BaCl2.) 

InsoL  in  sat.  CaCl2-f-Aq.  (Vauquelin, 
Ann.  de  Chim.  13.  95.) 

Much  more  sol.  in  hot  than  in  cold  H20 
containing  MgCl2  or  CaCl2;  but  NaCl  is  pptd. 
from  sat  NaCl-fAq  when  that  solution  is 
mixed  with  MgCla  or  CaCls-fAq.  (Fuchnand 
G.  Reichenbach,  1826.)  (See  under  MgCl2.) 


Less  sol.  in  cone.  CaCl2-j-Aq  than  in  H20. 
(Hermann.) 

Solubihty  of  NaCl+CaCl2  in  H20  at  25°. 
G.  per  100  g.  H20.     . 


NaCl 


0 

1.846 
1.637 
1.799 
7.77 
10.70 
18  85 
32.48 
35  SO 


CaCh 


84 

78, 

58, 

53. 

36 

30, 

19, 

3, 

0 


Sp  gr 

25°/2o° 


,4441 
.3651 
,3463 
,2831 
,2653 
2367 
,2080 


1.2030 


Solid  phase 


CaCl2,  6H20 
"      +NaCl 
NaCl 


(Cameron,  Bell  and  Robinson,  J.  phys.  Chem. 
1907, 11.  396.) 

Solubility    of  NaCl  in  NaHCO^  sat    with 
C02  at  t°. 


0 

t( 

15 

u 

30 

u 

45 


G.  per  1000  K  HuO 


NaHCO, 


6.0 
7  7 
0  0 

10  0 
0.0 

13  9 
0  0 
0  23 


XaCl 


356.3 
350.1 
357  6 
354.6 
360  3 
358.1 
356.0 
3(51.5 


(Fedotieff,  Z.  phys.    Ch,  1904,  49,  170.) 

Sol.  m  sat.  KClOs+Aq,  the  solution  can 
then  dissolve  more  KC1O3.  (Marguerite, 
C.  R.  38.  305.) 

In  solution  containing  Na,  K,  Cl  and  NOs 
ions,  the  solubility — relations  between  the 
four  salts  NaCl,  KC1,  NaN03  and  KN()« 
have  been  studied.  (Uyoda,  Z.  anorg  1911, 
71.  2.) 

Sol.  m  sat.  NH^NOa+Aq,  without  canning 
pptn.  (Karsten.) 

m  Sol.  in  sat.  NIIaNOa+Aq,  from  which  solu- 
tion it  is  not  pptd.  by  salts  which  would  cause 
its  pptn,  in  aqueous  solution.  (Margueritte. 
C.  tt.  38.  3070 

Sol.  in  sat,  Ba(N08)24-Aq  without  causing 
pptn. 

Insol.  in  Ca(N08)a+Aq, 

Sol.  in  Mg(NO8)a+Aq  with  pptn.  of  small 
portion  of  Mg(N08)2. 

Sol.  in  sat.  KNO*+Aq,  the  mixed  solution 
having  the  power  to  dissolve  more  KNO*,  and 
the  solubility  of  the  KNOs  apparently  in- 
creasing in  the  same  ratio  as  the  amount  of 
NaCl  present.  (Fourcroy  and  Vauquelin, 
Ann.  do  Chim.  11.  130.) 

Sol.  in  sat.  KNO$-f  Aq;  the  solution  thus 
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obtained  at  18  13°  contains  40  34%  of  the 
mixed  salts,  or  100  pts   H2O  dissolve  67  72 
pts.  of  the  mixed  salts,  viz  ,  38  25  pts.  NaCl 
and  29  45  pts  KNO3     (Karsten.) 

Solubility  of  NaCl  in  KNO3-f  Aq  at  25°. 
KNOs=g,  KNO3  in  100  cc.  of  solution. 
NaCl^g,  mol.  perl 

Solubility  in  KCH-Aq  at  t°. 

t° 

Sat.  solution  contains 

%  NaCl 

%KCl 

-20 
-10 
0 
+10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 

21  3 
21.3 
21  3 
21  3 
21  3 
21  3 
21  3 
21  3 
21  3 
21  3 
20  7 
19  9 
18  8 
17  2 
16  5 
16  4 
16.4 
16  4 
16  4 
16.4 
16  4 

5.7 
6.7 
7.7 
8.6 
9.6 
10.6 
11  5 
12  5 
13.5 
14  4 
15  8 
17.8 
19  8 
22  4 
24  1 
25.1 
26.1 
27  1 
28  0 
29.0 
30  0 

KNOj 

NaCl 

KNOs 

NaCl 

0 
4 

8 

5  44 
5  52 
5  45 

12 
16 
20 

5.28 
5  21 
5  15 

(Ritzd,  Z.  Krist.  1911,  49.  152.) 
(See  also  tinder  KNO3.) 

Solubility  of  NaCl  in  NaN03-fAq  at  15.5° 

Sp  gr 

g  per  100  cc  sat   solution 

NaNOs 

NaCl 

H30 

1  2025 
1  2305 
1  2580 
1.2810 
1  3090 
1  3345 
1  3465 
1  3465 

0 
7  53 

13  24 
21  58 
28  18 
33.80 
37  88* 
37  64* 

31.78 
27  89 
26.31 
23  98 
22,30 
20  40 
19  40* 
19  67* 

88  47 
87  63 
86  25 
82  66 
80  42 
79,25 
77  37 
77.34 

(fiteid.  A.  oh  1894,  (7)  3.  277.) 
(See  under  KCL) 

100  pts.  NaCl+NaI4-Aq  sat.  at  18-19° 

^^.^j-ni-n     CO  OO     ••->**>      f\f    •fT-na    -frwrt     aal-fo          fv 

*Solutions  sat  with  both  salts. 
(Bodlander,  Z  phys.  Ch.  1891, 1.  361 ) 

Sol    in  sat.  NaNOs-fAq  with  pptn.  of 
NaN03, 

Solubility  of  NaCl  In  NaNO8-|-Aq. 
Cone  ^concentration  of  NaNOa  in  g.  mol. 

PeNaCl=g  NaCl  dissolved  in  1,000  g.  H30. 


t° 

Cone. 

NaCl 

Molecular 
solubility 

0 

0 
0  25 
0  50 
1 

359  65 
355  90 
351  20 
342  15 

6  16 
6  09 
6  02 
5.86 

25 

0 
0  25 
0.50 
I 
2 

362  95 
356  65 
352  30 
343  65 
325  50 

6.20 
6  11 
6.03 
5  88 
5  58 

(Armstrong  and  Eyre,  Proc.  H  Soc.  1910,  A. 
84.  127.) 

(See  also  under  NaNOs.) 

Sol.  in  sat.  KCl+Aq  with  elevation  of 
temp.  (Vauquelin.) 

100  g.  H20  sat  with  KC1  dissolve  0.494 
gram-equivalent  NaCl  at  25°.  (Euler, 
Z.  phys.  Ch.  1904,  49.  315.) 


Hauer ) 

Sol  in  sat,  Al3(S04)3-f-Aq  with  no  pptn.. 
(Vauquelin  ) 

Sol.  in  sat.  (NH4)2S04-{-Aq  with  pptn.  of 
considerable  amt.  of  (NH4)2SO4"fAq  (Vau- 
quelm.) 

Sol.  m  sat.  CuS04+Aq 

100  pts.  H2O  dissolve  36.71  pts.  NaCl  and 
7.19  pts.  K2SO4  at  15°,  and  solution  has  sp. 
gr.  1 24.  (Page  and  Keightey.) 

NaCl  is  sol.  m  K2S04~f-Aq,  and  vice  versa, 
without  separation  of  a  salt. 

100  pts  H20  dissolve  7.03  pts.  K2S04  and 
37  60  pts.  NaCl,  when  warmed  and  cooled 
to  14°  (Rudorff ) 

Solubility  of  NaCl  and  K2S04  m  H2O  at  t°. 
100  pts.  H20  contain  pts.  NaCl,  K2SO4, 
and  KCL 


t° 

Pts.  NaCl 

Pts  KaSO* 

Pts  KOI 

10 

33'.  43 

8  10 

3.18 

20 

34  01 

8  90 

3  06 

30 

34.56 

9.56 

2  95 

40 

35.16 

10  38 

2.81 

50 

35.77 

11.07 

2  84 

60 

36.40 

11.93 

2.72 

70 

36  64 

12.82 

3  20 

80 

36.04 

1226 

5.06 

90 

35  86 

12.42 

6  98 

100 

35  63 

32  56 

8.79 

(Precht  and  Wittgen,  B.  15. 1666.) 
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Sol  in  cold  sat.  NaS04-f-Aq  at  first  without 
pptn.,  afterwards  Na2SO4  separates  out. 
(Karsten.) 

Solubility  in  NaaSC^+Aq  containing  7.45  g. 
Na2S04  m  100  g.  of  the  solution. 


t° 

g  NaCl  in  100  g  of 
the  solution 

14  80 

23.30 

17.90 

23  33 

24  85 

23.45 

25.60 

23.485 

27.75 

23.525 

32  18 

23,55 

34  28 

23.68 

(Marie  and  Marquis,  C.  R.  1903, 136.  684.) 
See  also  undor  Na^SO*. 

Sol.  m  sat.  ZnS04-f  Aq  with  separation  of 
Na2SO4,  ZnSO4  (Karsten ) 

Insol.  m  liquid  C02  (Buchner,  Z.  phys. 
Ch.  1900,  54.  674.) 

Moderately  sol.  m  liquid  NH3.  (Franklin. 
Am.  Ch.  J.  1898,  20.  829.) 

12.2  pts.  NaCl  are  sol.  in  1  pt.  hydrazine  at 
12.5-13°.  (de  Bruyn,  R.  t.  c,  1899,  18.  297  ) 

100  g.  hydroxylamine  dissolve  14.7  g.  NaCl 
at  17.5°.  (de  Bruyn,  Z.  phys.  Ch.  1892,  10, 
782.) 

100  g.  95%  formic  acid  dissolve  5.8  g.  at 
19.7°.  (Aschan,  Ch.  Ztg.  1913,  37.  1117.) 

Solubility  in  alcohol. 

100  ptw.  alcohol  of  0  900  sp.  Rr  dissolve  o  8  pts.  NaCl, 
of  O.S72  hp  gr.  dissolve  3  07  pts  NaCl,  of  0  831  sp  gi 
dissolve  0.5  pt.  NaCl.  (Kirwan.; 

100  pi  8  alcohol  containing  given  (^  by  weight  of 
absolute  alcohol  dissolve  ptb  NaCl  at  2o°. 


alcohol 

Pts 
NaC'1 

% 

alcohol 

Pth. 
NaCl 

<,,', 

alcohol 

Pts 
NaCl 

0.0 
8.4 
10.7 
25  1 

35  70 
80  4'J 
21  K4 
10,  80 

38  4 

41  K 
50  2 
5K  o 

10  OS 
13  28 
11  2K 
7  Oft 

tf«  u 

75  2 
83  C 

5  l)f> 
3  73 
1  59 

(Kopp,  A.  40.  200.) 

100  pte.  alcohol  of  75%  by  weight  dwsolvc  at. 

14°         15.2°          38°         71.5° 
0.661        0.700        0.736        1.033  pts  NaCl. 

100  pts.  alcohol  of  95.5%  by  weight  dissolve  at 
15°         77.2° 
0.174        0.171  pts,  NaCl. 
(Wagner,  A.  64.  293  ) 

100  pts.  alcohol  containing  %  alcohol  by 
weight  dissolve  pts.  NaCl  at  15°,  or  100  pts. 
solution  contain  %  NaCl. 

10  20  30  40  %  alcohol, 
28.53  22.55  17.51  13.25  pts.  NaCl, 
22,2  18.4  14.9  11.7  %  NaCl, 

50        60        80   %  alcohol, 

9.77     5.93     1.22  pts.  NaCl, 

8.9       5.6       1.2  %NaCl. 

(Schiff,  A.  118.  365,} 


Solubility  of  NaCl  in  alcohol  increases  with 
the  temperature. 

100  pts.  (by  weight)  of  alcohol  of  0.9282 
sp.  gr.  (50  5%  by  weight)  dissolve  at: 

4°        10°        13°        23°       32° 
10.9      111      11.43      11.9      12.3  pts.  NaCl, 

33°      44°      51°      60° 

12.5    13.1    13.S    14.1  pts.  NaCl. 

(Gerardin,  A.  ch.  (4)  5.  146.) 


Solubility  in  alcohol  at  13°. 


Sp    gr. 

100  ccm.  contain  in  g. 

Alcohol 

Water 

Salt 

1  2030 

0 

88  70 

31  00 

1  1348 

11  SI 

78.41 

23  20 

1.1144 

15.99 

74.04 

20.81 

1  0970 

19.39 

71.45 

IS.  SO 

1.0C98 

24.95 

05.80 

10.23 

1  0295 

32  33 

r>7  90 

12.00 

0.9880 

40  33 

49.34 

9.13 

0.9445 

49.28 

38  54 

f>  93 

0  9075 

57.91 

29  37 

3.47 

0.8700 

03  80 

21  02 

1.52 

0  8400 

72  26 

11.24 

(),f>0 

(Bodlander,  Z.  phys  Ch.  7.  317.) 


Solubility  in  ethyl  alcohol +Aq  at  30°, 


alcohol 

g  NaCl  per  100  «. 

wt   % 
alcohol 

g  NaCl  per  100  g. 

•solution 

HjO 

Holution 

HjO 

20.60 
16.90 
12.75 
7  95 
4.30 

0 
5 
10 
20 
30 
40 

20.50 
24.59 
22.56 
19.05 
15.67 
12.45 

36.05 
34.29 
32.57 
29.40 
26.53 
23.70 

50 
CO 
70 
80 
90 

9.34 
6  36 
3  36 
1.56 
0.43 

(Taylor,  J.  phys.  Ch.  1897,  1.  723.) 


Solubility  in  ethyl  alcohol +Aq  at  40°. 


wt.  % 
alcohol 

g.NaCIporlOOg. 

wt.  % 
alcohol 

g.  NaCI4100g. 

solution 

HaO 

notation 

HtO 

0 
5 
10 
20 
30 
40 

26.68 
24.79 
22.90 
19.46 
16.02 
12.75 

36.38 
34.69 
33.00 
30.20 
27.25 
24.37 

50 
60 
70 
80 
90 

9.67 
6,65 
3.87 
1.69 
0.50 

21.42 
17.82 
13.10 
8.68 
5.10 

(Taylor,  L  c.) 
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Solubility  of  NaCl  in  ethyl  aJcohol-hAq 

28°. 


0 

3.8 

7.7 

16.1 

25.3 

35.0 


26.47 

24.6 

22,6 

19.3 

15  8 

12.5 


45,35 

56,2 

67.4 

78.8 
89.6 


45.35 

37.5 

28.9 

19.7 

10 


Nad 


9.3 
6.3 
3.7 
1  5 
0  4 


Solubility  of  NaCl  in  propyl  alcohol-l- Aq. 
afc  25°. 

Cone  «*  concentration  of  alcohol  in  g.  znol. 
per  1,000  g  H20 

Nah  =  g.  NaCl  in  1,000  g.  HA 


Cone 


0 

0  25 
0  50 


NaCl 


357.75 
351  20 
345  55 


Moiecu  lar 
solubihty 


6  13 
6  01 
5.91 


(Fontein,  Z.  phys.  Ch.  1904,  73, 212.) 

Solubility  of  NaCl  in  ethyl  alcohol  -f  Aq  at  25° 
Cone. « concentration  of  alcohol  in  g.  mol 

per  1,000  g.  H20 
NaQ«g,  in  1,000  g.HsO. 


Cone, 


0 

0.25 
0.50 
1 


NaCl 


359,65 
355,15 
349.65 
B37.80 
301.60 


Molecular 
solubihty 


6  16 
6.08 
5  98 
5.79 
5.16 


(Armstrong  and  Eyre.  Proc.  R.  Soc.  1910, 
(A)  84.  127.) 

100  pts,  absolute  methyl  alcohol  dissolve 
1.41  pts.  at  18.5°,  100  pts.  absolute  ethyl 
alcohol  dissolve  0.085  pt.  at  1&.5°  (de 
Bruyn,  Z  phys.  Ch.  10.  782.) 

100  pts.  wood-spirit  of  40%  (by  weight) 
dissolve  13.0  pts.  NaCl  (SchiS,  A.  118.  365.) 

100  g.  NaCi+CHsOH  contain  0.1  g,  NaCl 
at  the  critical  temp.  (Centnerszwer,  Z.  phys 
Ch.  1910,  72.  437.) 

Solubility  of  NaCl  in  methyl  alcohol+Aq. 
at  25°. 

Cone. = concentration  of  alcohol  in  g.  mol. 
per  1,000  g,  H20, 

NaCl-g  in  1,000  g.  H80 


tc 

Cone. 

NaCl 

Molecular 
solubility 

0° 

0 
0.25 
0  50 

1 

357.75 
355.20 
353.10 
347.45 

6.13 
6.08 
6  05 
5.95 

25° 

0 
0  25 
0  50 

1 
3 

362.95 
359  40 
357  60 
353.20 
336.25 

6  20 
6.14 
6.11 
6.04 
5,75 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910, 
(A) 841 127.) 

Traces  dissolve  in  propyl  alcohol.  (Schlamp 
Z.  phys.  Ch.  1894,  14.  276.) 


25 


0 

0.25 
0  50 


362  95 
355  75 
350  20 


6.20 
6.10 
6.00 


(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910,  A. 
84.  127.) 

Solubility  of  NaCl  in  propyl  alcohol  -fAq~at 

&&'*iO  • 


0.55 

2  23 

3.55 

3.90 

5.27 

8.04 

10.49 

12.20 


CaHrOH 


87.7 

51.57 

18.99 

14.78 

12.77 

9.49 

7.79 

6.57 


11.75 
46.20 
77.46 
81.32 
81.96 
82.47 
81.72 
81.23 


14.38 
15,42 
16.38 
18.08 
20.12 
22.35 
24.50 
24.90 


CaHjOH 


5.39 
5.11 
4  47 
3  83 
3.27 
2.64 
2.13 
2.3 


Hjo 


80.23 
79.47 
79.14 
78.09 
76.61 
75.01 
75.37 
72.80 


(Frankforter  and  Frary,  J.  phys.  Ch.  1913, 
17.  402.) 

100  g,  sat,  solution  of  NaCl  in  99,6  %  ] 
alcohol  contain  0.04  g.  NaCl  at  25°.  (I 
'orter  and  Frary.) 

InsoL  in  fusel  oil.    (Gooch,  Am.  Ch.  J.  9. 
53.) 

Solubility  of  NaCl  in  amyl  alcohol  -fAq. 
Liquid  phases  conjugated  at  28°. 


Upper  layer 

Lower  layer 

NaCl 

Amyl 
alcohol 

HaO 

NaCl 

amyi 
alcohol 

11*0 

0.05 

a 

ti 
<( 

0 

95  45 
94  1 
92.9 
91  6 
90  2 

4.5 
5  9 
7.1 
8.4 
9.8 

26.36 
19 
12  7 
6  2 
0 

0.22 
0.4 
0.8 
1  5 
2  3 

73.42 
80.4 
86.5 
92,3 
97.7 

(Fonteto,  Z.  phys.  Ch.  1910,  73.  226.) 

At  room  temp.  1  pt.  by  weight  is  sol.  in: 
75  pts.  methyl  alcohol  Dlfi  0.7990. 
566    "    ethyl         "      D*5  0.8100, 
3000    "    propyl       "       D16  0.8160. 
(Rohlajttd,  Z.  anorg.  1898,  18.  325.) 

100  g.  methyl  alcohol  dissolve  1.31  g.  NaCl 
at  25°. 


SODIUM  CHLORIDE 


849 


100  g.  ethyl  alcohol  dissolve  0.065  g.  NaCl 
at  25°. 

100  g  propyl  alcohol  dissolve  0.012  g.  NaCl 
at  25°. 

100  g.  isoamyl  alcohol  dissolve  0.002  g. 
NaCl  at  25°. 

(Turner  and  Bissett,  Chem.  Soc.  1913,  103. 
1909.) 

Solubility  of  NaCl  in  ethyl -f  amyl  alcohol  at 
28°. 


Upper  layer 


%        %  amyl   %  ethyl 
XaCl     alcohol     alcohol 


0  05 
0  10 
0.25 
0  58 
1.23 
2.81 
6.56 


95.45 
S6  6 
75  4 
59.9 
47  0 
31.6 
17.7 


0 

9.5 
19.1 
30.9 

38  7 
44.8 
41.5 


Lower  layer 


Nabl 


26  35 
25  30 
24.02 
22.64 
21.19 
19  26 
15  SI 


%amyl 
alcohol 


0  22 

0.25 

0,3 

0.4 

0  5 

1.3 

3.69 


'o  ethyl 

"    " 


0 

1.9 

9.5 

6.9 

10.3 

15.2 

22.1 


Critical  solution:  amyl  alcohol,  10%: 
ethyl  ^ alcohol,  325%;  NaCl,  11%;  H20, 
46.5co. 

(Fontcin,  Z.  phys.  Ch.  1910,  73.  244.) 

Ether  ppts.  NaCl  from  NaCl-f-Aq. 
(Gmelin.) 

Wry  si.  sol.  in  a  mixture  of  equal  pts.  of 
absolute  alcohol  and  ether.  (Berzelius.) 

500  mg.  NaCl  treated  with  above  mixture 
yielded  only  0.5  mg.  to  the  liquid.  (Lawrence 
Smith,  Am.  J.  Sci.  (2)  16.  570 

100  pts.  of  a  mixture  of  1  pt.  96%  alcohol 
and  1  pt.  98%  ether  dissolve  0.11  pt.  NaCl. 
(Mayer,  A.  98.  205.) 

Insol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6.  184;  Eidmann,  C.  C.  1899,  II. 
1014.) 

Solubility  in  acetone  -fAq  at  20°. 

A  "a  com.  acetone  in  100  ccm.  of  the  solvent, 
NaCl=millimols  NaCl  in  100  ccm.  of  the 
solution. 


Solubility  in  acetone  4-Aq  at  20°. 


%  NaCl 

%H20 

%  acetone 

25.9 

73.06 

1.04 

24.19 

71.18 

4.03 

25.06 

72.00 

2  94 

20.85 

66  78 

12  37 

20.17 

66.01 

13  82 

18.32 

63,16 

18.52 

20.44 

66.19 

13  37 

17  89 

62.21 

19.90 

0.32 

13.92 

85.76 

0  19 

10.82 

88.99 

0.15 

9  62 

90  23 

0  12 

S  94 

90  94 

(Frankforter  and  Cohen.  J.  Am.  Chem.  Soc. 
1914,  36.  1127.) 


Solubility  in  glycol  at  14.8°  «*31  7%. 
Coninck,  Belg.  Acad.  Bull.  1905.  275.) 
Sol.  in  glycerine.    (Pelouzo.) 


fde 


G 

NaCl 

Sp.  gr. 

0 
13.28 
25  98 
45.36 
54  23 
83.84 
100 

545  6 
501.1 
448.4 
370.2 
333.9 
220.8 
167.1 

1.1960 
1.2048 
1.2133 
1.2283 
1.2381 
1.2696 
1  2964 

(Herz  and  Knoch,  Z.  anorg.  1905,  45.  267.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3790);  ethyl  acetate.  (Naumann, 
B.  3904,  37.  3602.) 

Solubility  of  NaCl  in  solutions  of  HgCla  in 
ethyl  acetate. 


A 

NaCl 

1CX)  niolH  ethyl  acetate  dissolve 

0 
10 
20 
30 
32] 
to  v2  phases 
87j 
88 
89 
90 
100 

537.9 
464.6 
394.8 
330.1 
lower  layer  308.5 

upper  layer    7.7 
7.3 
5.6 
4.3 

Mols.  HgCla 

Mols.  NaCl 

Mols.  HgCla 

Mols.  NaCl 

40.0 
38,1 
36.0 
34.9 
34.8 
32.1 
28,0 
22.8 
22.9 

20.0 
19.6 
19.2 
18.5 
18.3 
13.8 
9.1 
7.0 
7.0 

18.0 
16.4 
14.1 
13.2 
12.4 
12.0 
•  12.2 
12.9 

5.1 
4.3 
3.8 
2.9 
2.3 
1.6 
1.3 
0.8 

(Here  and  Knoch,  Z.  anorg.  1904,  41.  318.) 

(Linebarger,  Am.  Ch.  J.  1894,  16.  215.) 
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Solubility  of  NaCl  in  urea+Aq  at  25°. 

Sodium  stannic   chloride,   2NaCl, 
6H20 
See  Chlorostannate,  sodium. 

Sodium    thallic    chloride,    SNaCl, 
12H2O. 
Very  sol    in  H2O.     (Pratt,  Am, 
1895,  (3)  49.  404.) 

SnCU+ 

TlCla  + 
J.   Sci. 

%  urea 

%  NaCl 

%  urea 

%  NaCl 

0 

5 
9.6 
13 

31.80 
30.63 
29.05 

28.46 

18 
23 

28 

27.65 
27.24 
26.56 

(Ritzel,  Z.  Kryst.  Miu.  1911,  49.  152.) 

Solubility  of  NaCl  in  urea-fAq  at 
g=g.  urea  in  100  cc.  of  solution, 
sol, « increase   of    solubility   of    NaCl   in 
g.  per  100  cc.  of  the  solution 


g. 

sol 

g. 

sol 

5 

10 
15 
20 
25 

0.044 
0  124 
0  234 
0  372 
0.529 

30 
35 
40 
45 
50 

0,709 
0.910 
1.134 
1  370 
1.602 

(Fastert,  N.  Jahrb.  Min  Beil  Bd.  1912,  23. 

286.) 

Solubility  of  NaCl  in  formamide-f-Aq  at  25°. 

%  HCONHa 

%NaCi 

%HCONH» 

%  NaCl 

0 
2.3 
5.3 

8 

31.80 
30.98 
30.86 
30.40 

11 
15 
18  8 

29.11 
28.52 
27.76 

(Riteel,  Z.  Kryst.  Min,  1911,  49. 152.) 

Insol.  in  anhydrous  and  in  97%  pyridine 
Very  si.  sol.  in  95%  pyridine+Aa.  SI  sol 
in  93%  pyridine-}- Aq.  (Kahlenberg,  J.  Am 
Chem.  Soc.  1908,  30.  1107 ) 

Insol.  in  oil  of  turpentine  (T.  S.  Hunt, 
Am.  J.  Sci.  (2)  19.  417.) 

100  g.  H20  dissolve  236.3  g.  sugar-f  42  3  g. 
NaCl  at  31.25°,  or  100  g.  sat.  aq.  solution 
contain  62.17  g.  sugar+11.13  g.  NaCl 
(KShler,  Z  Ver.  Zuckerind,  1897,  47.  447.) 

Solubility  of  NaCl  in  glucose +Aq  at  25°. 
Cone. «  concentration  of  glucose -j-Aq  m  g. 
mol.  per  1;000  g.  H20.* 
Sol.  -Solubility  in  1,000  g.  H20. 


Sodium  uranium  chloride,  2NaCl,  UC14. 

Non  volatile  and  not  hydroscopic.  (Mois- 
san.  C.  R.  1896,  122.  1089.) 

Sol.  in  H20.  (Colani,  A.  ch  1907,  (8)  12. 
59) 

Sodium  uranyl  chloride,  Na2(U02)Cl4. 

As  K  salt  (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264) 

Sodium  zinc  chloride,  2NaCl,  ZnCl2+3H20. 
Deliquescent.   Easily  sol  inH20.    (Schind- 
ler,  Mag.  Pharm.  36.  48.) 

Sodium  zirconium  chloride,  2NaCl,  ZrCl4, 

(Paykull.) 
Sodium  chloroiodide,  NaCl4I+2H20. 

Easily  decomp.  by  alcohol  or  ether.  (Wells 
and  Wheeler,  Sill.  Am  J.  143.  42.) 

Sodium  fluoride,  NaF. 

Very  si.  sol.  in  cold,  and  not  more  abund- 
antly m  boiling  HaO.  (Rose.) 

100  pts.  H20  dissolve  4.78  pts.  at  16°  (Ber- 
zelius.) 

100  pts.  H20  dissolve  4  pts.  at  15°.  (Fremy, 
A  ch.  (3)  47.  32.) 

Sp.  gr.  of  aqueous  solutions  containing  in 
lOOpts.  H20: 

1.1081        2.2162        3  3243  pts.  NaF. 
1.0110        1.0221        1.0333 

Sat.  solution  has  sp.  gr.  1.0486.  (Gerlach, 
Z.  anal.  27.  277.) 

Sp.  gr.  of  solution  sat.  at  18*  =  1.044.  con- 
taining 4.3%  NaF.  (Mylius  and  Funk,  B. 
1897,  30. 1718.) 

Solubility  of  NaF  in  HF+Aq  at  21°. 


g.  per  1000  g-  HaO 


g.  per  1000  g.  HaO 


Cone. 


0 

0.25 
0  50 
1.0 


SoL 


361.40 
364.15 
364,30 
369.90 


Molecular 
solubility 


HF 


6.18 
6.22 
6,23 
6  32 


0.0 
10.0 
45  8 
56  5 


NaF 


HF 


41.7 
41.4 
22.5 
22.7 


83.8 
129.7 
596.4 

777.4 


NaF 


22.9 

23.8 
48.8 
81.7 


(Armstrong  and  Eyre,  Proc,  R.  Soc,  1910, 
(A)  84.  127.) 

Min.  Halite. 

+2H20.    Efflorescent  below  0°;  si.  deli- 
quescent at  temps,  above  0°.    (Fuchs,  1826.) 

The  solubility  in  H20  at  —12.25°  corre- 
-sponde  to  32.9  pts.  of  NaCl  per  100  pts  H20 
(Matignon,  C.  R.  1909, 148.  551.) 


(Ditte,  C.  R.  1896, 123. 1282.) 

Easily  sol.  in  liquid  HF.  (Franklin.  21, 
anorg.  1905,  4&  2.) 

SI.  sol.  in  cone.  KQiHsOa+Aq.  (Strom- 
eyer.) 

Almost  insol,  hi  alcohol.  (Berzelius,  Pogg. 
1. 13.) 

Insol.  in  methyl  acetate.  (Naumann.  B. 
1909,  42.  3790.) 
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Sodium  hydrogen  fluoride,  NaHF2. 

Solubility  of  NaOH  in  H2O. 

Rather  difficultly  sol.  in  cold,  more  easily 
in  hot  H2O     (Berzelms,  Pogg.  1.  13  ) 

g  per  100  g 

t° 

Solid  phasti 

Sodium  tantalum  fluoride. 

bom- 
tion 

H20 

See  Fluotantalate,  sodium. 

—  7  8 

8  0 

8.7 

Ice 

Sodium  tin  (stannous)  fluoride,  2NaF,  3SnF2 

—20 

16  0 

19.1 

41 

Sol  in  H20.    (Wagner,  B.  19.  896  ) 

—28 

19  0 

23.5 

Ice+NaOH 

7HaO 

—24 

22  2 

28.5 

NaOH.7H2O  +NaOH  TiHsO 

Sodium  tin  (stannic)  fluoride. 

—17  7 

24.5 

32.5 

NaOH  SHsO  +NaOH  4HjO 

See  Fluostannate,  sodium. 

0 

29  C 

42  0 

-f  5 

32  2 

47  5 

NaOH  lH^O+Na( 

)H.33;»HjO 

Sodium  tantalum  fluoride. 

10 

34.0 

51  5 

NaOH  3'^ 

Hi() 

See  Fluotantalate,  sodium. 

15  5 

38  9 

63  53 

41 

f.  pt 

5 

45  5 

S3  5 

NaOH  3i  jjHjO  +.\a()If  2H/> 

Sodium  tellurium  fluoride,  NaF,  TeF4. 

12 

50  73 

103.0 

NaOH  2HjOH-NuOH  II  jO 

Decomp.  by  H20     (Berzelius.) 

20 

52.2] 

.09 

XaOH  HaO 

30 

54  3  1 

.19 

,                  *' 

Sodium  titanium  fluoride. 

40 

56.3  ] 

29 

" 

See  Fluotitanate,  sodium. 

50 

59  21 

.45 

41 

60 

63  5  ] 

74 

** 

Sodium  tungstyl  fluoride. 

64  3 

09  OS 

J22.3 

" 

f  pt. 

See  Fluoxytungstate,  sodium. 

61  8 

74.22 

58S 

NuOHHzO-KNaOH 

SO 

75  85 

U3 

NuOII  ( 

:> 

Sodium  uranium  fluoride,  NaF,  UF4  (?). 

110 

78  52 

65 

" 

Somewhat  soluble  in  H2O.    (Bolton.) 

192 

S3.  9' 

21 

" 

Sodium  uranyl  fluoride. 
See  Fluoxyuranate,  sodium. 
Sodium  vanadium  #e#gfu£Luoride. 

(Pickering,  Chem.Soc.  1893,  63.  890;  Mylius 
and  Funk,  W.  A.  B.  1900.  3.  450.    Calc.  by 
Seidell,  Solubilities,  2d  Edition,  p.  653.) 

See  Fluovanadate,  sodium. 

100  g.  sat.  NaOH+Aq  at  15°  contain  46.36 

Sodium  zinc  fluoride,  NaF,  Znl'V 

g.  NaOH.    (de  Forcrand,  C.  R.  149. 

1344.) 

Sol.  in  H2().    (R.  Wagner.) 

Sp  gr.  and  b-pt  of  NaOH-f-Aq 

Sodium  zirconium  fluoride,  5NaF,  2ZrF*t 

(V 

See  Fluozirconate,  sodium. 

Nak) 

SP  gr. 

B-pt. 

NaaO 

gp.  gr 

B.-pt 

Sodium  fluoride  vanadium  peroxide. 

4  7 

1  00 

100  5(5° 

31  0 

1     i4 

120  Of)0 

See  Fluoxyvanadate,  sodium. 

9  0 
13.  0 

1  12 
1   18 

101   11 
102  78 

34  0 
30  8 

I    17 
1  oO 

123  80 
129  44 

Sodium  hydrazide,  NH2,  NHNa. 

1H.O 
19  0 

1  2» 

101  H 
101!  00 

41  2 
4<J  B 

1.3ft 
1  fi.'i 

137  78 
MS.  89 

Decomp.  by  H20  with  explosive  violence. 
Decomp.  by  alcohol    (Schlenk,  B   1915,  48. 

23  0 

20  0 
20  0 

I  32 
1   *50 
1  40 

108  81) 
112  78 
1KJ  GO 

r>3  8 
03  « 
77  8 

1  72 

1  85 
2  00 

204  41 
313  50 
nstl  heat. 

070.) 

Sodium  hydride,  NaH. 

(Dalton.) 

Decomp.  by  H2()  and  by  acids. 

tfp.  «r.  of  NaOH-f-Aq  at  15°. 

ooi.  in  lusect  IN  a  or  i\u  amiiigam.    1114301.  in 
liquid  NH8.    Insol.  in  CS2,  CCU,  CJIft  and 

%  NasO 

Hp.  «r 

%  NaX) 

Hp  «r. 

%  NuaO   Sp.  gr. 

tearebenthene.     (Moissan,  C.  R.  1902,  134. 

0  802 

1  004C 

)      10  87« 

1  IB30 

21   154        3053 

73.) 

0  (501 

I  0081 

11  48*1 

1.1734 

21.75 

S        3125 

NasEU.   Decomp,  violently  by  H20. 

1  209 
I  813 

1,010; 
1  024C 

f     12  088 
5      12.002 

1  1S4J 
1.1948 

21  894       .3143 
22.363       .3108 

Sodium  hydrosulphide,  NaSH. 
Deliquescent.   Sol.  in  HjO  and  alcohol 

2  418 
3.022 
3.626 

1.033C 
1.0414 
1.050C 

)     13.297 

r         13.901 

)     14.506 

1  2058 
1,2178 
1.2280 

22  967       .3273 
23  572       ,3349 
24  176      .3426 

•fSBW.   Difficultly  sol.  in  H*0,    (Daraoi- 
seau,  C.  C.  1886.  36.) 

4.231 
4.835 
5.440 

1  0587 
1.067* 
1.0764 

15.110 
>     15.714 
16.319 

1  2392 
1  2453 
1  2515 

2i  780      ,3505 
25  385       ,3T>86 
25.989        3608 

Sodium  hydroxide,  NaOH. 

6.044 
6,648 

08&! 
.0046 

16.923 
17,528 

1.2578 
1  26*12 

20  591        3751 
27  200        3830 

Very  deliquescent.    100  pts.  NaOH  under 
a  bell  iar  with  H20  at  16-20°  absorb  552  pts. 

7.253 
7  857 
8  402 

1042 
1137 
1233 

18  132 
18  730 
19  341 

1.2708 
1  2775 
1.2843 

27  802        3923 
28  407        4011 
29  Oil        4101 

in  56  days.    (Mulder.) 

9.066 

1330 

19.954 

1  2912 

29  610        4193 

Very  sol  in  H30  with  evolution  of  much 

0  670 

1428 

20  550 

1  2982 

30.220       .4285 

heat.    Sol  in  0.47  pt  H20.    (Bineau,  C.  R. 

10  275 

1528 

41.  509.) 

(Tttnnorman,  N  J  Pharm.  18.  2,} 
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Sp  gr  of  NaOH-fAq 

Sp.  gr  of  NaOH-f-Aq  at  \5°—  Continued. 

%  NaaO 

Sp  gr 

%  Na2C 

Sp  gr 

%  NaaO    Sp  gr 

%  NaOH 

Sp  gr 

%  NaOH 

Sp  gr 

2  07 
4  02 

1  02 
1  04 

14  73 
16  73 

1  16 
1  18 

28  16       1  30 
29  96       1  32 

7.66 

1.0868 

24.81 

1.2748 

5  S9 

1  06 

38  71 

1  20 

31  67       1  34 

8.0 

1.0909 

25.3 

1  2800 

7  09 
9  43 
11  10 

1  08 
1  10 
1  12 

20  66 
22  58 
24  47 

1  22 
1  24 
1  26 

32  40       1  35 
33  08       1  36 
34  41       1  38 

8  34 
8  68 

1  0951 
1.0992 

25.8 
26  31 

1.2857 
1  2905 

12.81 

1  14 

26  33 

1.28 

9  0 

1.1030 

26.83 

1.2973 

11  H77 

07  01 

(Richtcr.) 

9  74 

.  JLU// 

1  1120 

A  I     Ol 

27.8 

l.*3091 

Sp.  gr.  of  NaOH+Aq 

at  15°. 

10  0 
10  5 

1  1158 
1  1195 

28  31 
28.83 

1  3151 
1  2311 

Sp  gr 

Sp.  gr. 

S 

P  gr 

Sp  gr 

10^97 

1.1250 

29.38 

1.3272 

% 

if  %  is 
Na.O 

Na&H 

% 

if  %  is 
NasO 

if  %  is 
NaOH 

11.42 
11.84 

1  1294 
1  1339 

30  0 
30.57 

1.3339 
1  3395 

I 
2 
3 
4 
5 

Q 

1 
1 
1 
1 
1 
1 

.015 
.020 
043 
.058 
074 
.089 

1.012 
1  023 
1  035. 
1  046 
1.059 
1  070 

32 
33 
34 
35 
36 
37 

1 
1 
1 
1 
1 
1 

450 
.462 
.475 
.488 
.500 
.515 

1  351 
1.363 
1  374 
1.384 
1.395 
1  405 

12  24 
12.64 
13.0 
13.55 
13.86 
14.5 

1  1383 
1  .  1423 
1  1474 
1  1520 
1.1566 
1  1631 

31.22 
31.85 
32.47 
33  0 
33  69 
34  38 

1.345S 
1.3521 
1.3585 
1.3642 
1  3714 
1  3780 

7 
8 
9 
10 
11 
12 

1 
1 
1 
1 
1 
1 

'.104 
.119 
.132 
145 
.160 
.175 

1.081 
1.092 
1.103 
1.115 
1.126 
1  137 

38 
39 
40 
41 

42 
43 

1 
1 
1 
1 
1 
1 

.530 
.543 
558 
570 
.583 
.597 

1  415 
1.426 
1.437 
1.447 
1  456 
1  468 

14  75 
15.0 
15.5 
15  91 
16  38 
16.77 

1.1662 
1.1697 
1.1755 
1  1803 
1.1852 
1  1901 

35.0 
35  65 
36.25 
36.86 
37  47 
38  13 

1.3858 
1.3913 
1.3981 
1.4049 
1.4118 
1  4187 

13 

1 

.190 

1  148 

44 

1 

.610 

1.478 

17  22 

1  1950 

38  8 

1.4267 

14 

1 

203 

1  159 

45 

1 

.623 

1  488 

17.67 

1  2000 

39.39 

1.4328 

15 

1 

.219 

1  170 

46 

1 

.637 

1.499 

17.12 

1  2050 

40  0 

1  4410 

16 

1 

.233 

1  181 

47 

1 

.650 

1  508 

18.58 

1.2101 

40  75 

1  4472 

17 

1 

.245 

1  192 

48 

1 

663 

1  519 

19.0 

1.2148 

41.41 

1.4545 

18 

1 

.258 

1  202 

49 

1 

.678 

1.529 

19  58 

1.2202 

42.12 

1  4619 

19 

1 

.270 

1  213 

50 

1 

690 

1  540 

20  0 

1  2250 

42.83 

1.4694 

20 

1 

.285 

1.225 

51 

1 

.705 

1.550 

20.59 

1.2308 

43,  66 

1.4769 

21 

1 

300 

1  236 

52 

1 

719 

1  560 

21  0 

1  2361 

44.38 

1.4845 

22 

1 

315 

1  247 

53 

1 

.730 

1.570 

21.42 

1  2414 

45  27 

1.4922 

23 

1 

.329 

1.258 

1  54 

1 

.745 

1.580 

22.0 

1  2462 

46.15 

1.5000 

24 

1 

.341 

1.269 

55 

1 

.760 

1.591 

22.64 

1  2522 

46  87 

1.5079 

25 

1 

.355 

1  279 

56 

1 

.770 

1.601 

23.15 

1  2576 

47  60 

1.5158 

26 

1 

.369 

1  290 

57 

1 

.785 

1  611 

23.67 

1.2632 

48  81 

1.5238 

27 

1 

.381 

1.300 

58 

KQ 

1 

.800 

Q1   K 

1  622 

1«/>oo 

24.24 

1  2687 

49  02 

1  531 

29 

1 

1410 

1*321 

oy 
60 

1 

olO 

.830 

.000 
1.643 

Hager,  Comm.  1883,) 

30 
31 

1 
1 

.422 
.438 

1.332 
1.343 

70 

1.748 

The  sp.  gr.  increases  or  diminishes  for  each 
degree  as  follows: 

(Gerlach,  Z.  anal.  8.  279,  calculated  from 

%  NaOH 

Corr 

Schiff,  A.  107.  300 

) 

40-50 

0.00045 

Sp.  gr.  of  NaOH+Aq  at  15°. 

30-39 

0.0004 

%  NaOH        Sp  gr. 

%  NaOH         Sp.  gr 

20-29 
10-19 

0,0003 
0  0002 

0.61         1.0070 
0  9          1.0105 

4.0           1.0435 
4.32         1.0473 

Hager,  Comm.  1883.) 

1.0 
1  2 

1.0107 
1  .  0141 

4.64         1.0511 
4.96         i  ftKAo 

Sp.  gr.  of  NaOH-fAq  at  15°. 

1.6 

1.0177 

5.*29 

1.0588 

%NaOH 

Sp.  gr. 

%NaOH 

Sp.  gr. 

2.0 

1.0213 

5.58 

1.0627 

2.36         1.0249 

5.87 

1.0667 

2.5 

1.0280 

20 

1,2262 

2.71 

1.0286 

6.21 

1.0706 

5 

1.0568 

25 

1.2823 

3.0 

1.0318 

6.55 

1.0746 

10 

1.1131 

30 

1.3374 

3  35 

1.0360 

6.76 

1.0787 

15 

1  1790 

.  .  . 

3A7 

1    HQQ7 

7Q1 

Q/ 

i  uoy/ 

.ol 

J..U&4S 

(Kohlrausch,  W.  Ann.  1879.) 
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Sp.  gr  of  NaOH-j-Aq  at  20°  containing 
2  mols.  NaOH  to  100  mols  H20  =  1.04712 
(Nicol,  Phil.  Mag  (5)  16.  122  ) 

Sp.  gi.  of  NaOH+Aq  at  15°. 


'I  NajO 


o 
10 
15 
20 


Sp  gi 


1  069 
1  139 
1.210 
1  281 


25 
30 
35 


Sp  gr 


1  353 
1  426 
1  500 


(Hagcr,   Adjumcnta   Varia,   Leipsic,    1876. 
Sp.  gr  of  NaOH+Aq  at  15°. 


4 
5 

o 

7 

8 

9 

10 

11 

12 

33 

14 

15 

16 


Sp.  gr 


999180 
010611 
021920 
033109 
044317 
O.V>463 
000602 
077733 
OSKHott 
099909 
111069 
122105 
133250 
144353 
155450 
166538 
177619 


Sp.  gi 


188707 
199783 
210861 
221933 
233062 
244119 
255134 
266092 
277063 
2S7990 
298877 
309708 
320496 
331213 
311879 
352472 
362991 


34 
35 
3(5 
37 

38 
39 

40 

[41 

42 

43 

144 

|4o 

46 

47 

48 

49 


Sp. 


1  373453 


1  394092 
1.404279 
L  414363 
1  42435'J 
1  434299 
444161 


1  453929 
I  463023 
1. 4732 49 
I.4S2850 
i  492400 
i  501927 
1.511412 
1  520S68 
1  530282 


(Pickering,  Phil.  Mng.  1S94,  (~>)  37.  373.) 

Sp.  gr.  of  a  N  solution  of  XaOH+Aq  at 
1 871-8°  « 1  041 8.  \  Loomis,  \V.  Ann.  1890.  60. 
550.) 

Hp.gr.of  Xa()H+Aq. 

%NaOH  8.73  3.67          3.82 

Sp.gr.  20720°       1.0968       1.0410       1.0464 

(Lo  Blanc  and  ttohland,  2.  phys.  Ch.  1K96, 

19.  272.) 

Sp.  gr.  of  NaOH+Aq  at  t°.  »H20  at  4°*], 
The  solutions  contained  a  small  amount 
of  X 


t° 

%  NaOH 

%  NasCOi 

Sp.gr 

60 

22.57 
20.04 
17.  04 
14.16 
10.92 

0  61 
0.48 
0  35 
0.38 
0.36 

1.2312 
1.2026 
1.1692 
1.1374 
1.1020 

80 

22.81 
14.01 

0.55 
0.42 

.  1.2207 
1.1232 

(Wegscheider  and  Walter,  M.  1905,  26.  691.) 


Sat.  NaOH+Aq  boils  at  215.5°.  (.Grif- 
fiths.) 

Sat.  NaOH-fAq  boils  at  310°.  (Gorlach, 
Z  anal.  26.  427.) 

NaOH-fAq  of  1  500  sp.  gr.  contains  36.8^ 
NaOH  and  boils  at  130° 

B-pt.  of  NaOH+Aq  containing  pts.  XaOH 
to  100  pts. 


B.-pt 


105° 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

100 

165 

170 

175 

ISO 

185 

190 

195 

200 

205 


Ptb    NaOH 


17 
30 
41 
51 

60  1 
70.1 
81  1 
93  5 
106  5 
120  4 
134  5 
150  8 
168  S 
187 
20S  3 
2JK) 
254  5 
281  7 
312  3 
345 
3SO  9 


B-pt. 


210° 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

205 

270 

275 

280 

285 

290 

300 

305 

310 

314 


Pts.  NaOH 


425  5 
475.5 
526  3 
583  3 
645.2 
714.3 
800 
888  8 

1000 

1142  8 

1333  3 

lf>34 

1739.1 

2000 

2353 

2S57 

3571.4 

4051.1 

0451.0 
10526.3 
22222  2 


(Gerlach,  TL.  anal.  26.  403.) 

Insol.  in  liquid  NH3.    (Franklin,  Am.  Oh 
I   1S9S,  20.  829.) 

Sp.  gr.  of  NaoCOjj+XaOir-f  Aq  at  11.5°. 


3.845 
3  171 
2  204 
I  642 
0,2686 


14.10 
13  03 
12.51 
10,17 
16  64 


Sp.  «r. 

1  196 
1.182 
1  104 
1.130 
1.180 


[Wegscheider  and  Walter,  M.  1905,  26,  693.) 

Sp.  gr.  of  NttaGOii+KjiOH+Aq  at  t°.    H3O 
at4°»l. 


60° 


80° 


% 


15.38 
13.79 
12.10 
9.965 
9.47 
7.69 


15.26 
9.48 


%  NaOH 


10.63 
9.52 
8.29 
6.80 
6.70 
5,22- 


11.14 
6.03 


Hp.  gr. 


2021 
2302 
1952 
1594 
1521 


1.1158 


1  2510 
1.1417 


Wegscheider  and  Walter,  M,  1905,  26.  692.) 
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Solubility  of  NaOH+Na8SbS4  at  30°. 

Solubility  of  NaI-f2H20  in  100  pts.  at  t°, 

%  NaOH 

%  NasSbSt 

Solid  phase 

t° 

Pts 

Nal 

t° 

Pt6 

Nal 

t° 

Pts 

Nal 

0 
9.9 
24.8 
32,9 
42.6 
47.2 
49.5 
54.3 

27.1 
13 
5  9 
105 
16.4 
17.7 
9  1 
0 

NagSbSj,  9H2O 

ft 
<i 
a 

"  +NaOH,  H20 

NaOH.  H8O 
tf 

-  17 
-15 
-  5 
0 
5 
10 

149.4 
150.3 
155,4 
158.7 
163,6 
168.6 

15 
20 
25 
30 
35 
40 

173  7 
178  7 
184.2 
190  3 
197  0 
205  1 

45 
50 
55 
60 
65 

215  6 
227  8 
241  2 
256  8 
278  4 

(Coppet,  A.  ch.  (5)  50.  424.) 

(Donk,  Chem.  Weekbl.  1908, 6. 529, 629, 767.) 

Easily  sol  in  alcohol  or  wood  spirit,  sol  in 
fusel-oil.  Sol.  in  an  aqueous  solution  of 
mannite  (Favre,  A.  ch  (3)  11.  76.) 

Easily  sol.  in  glycerine 

Sol  to  a  certain  extent  in  ether. 

Insol  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014,  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B.  1904,  37.  3602),  benzomtnle.  (Naumann, 
B.  1914.47.1370) 

+H2O.  100  g.  solution  in  H20  sat  at  25° 
contain  42  g.  Na20.  (Schreinemakers,  Arch. 
Ne'er.  Sc.  1910,  (2)  15.  81.) 

Mpt.  64.3°.    (See  above.) 

-f-!VsH2O  (Cnpps,  Pharm  J  Trans.  (3) 
14.  833.) 

-j-2H20.    See  above. 

-fSVsHaO.  Deliquescent.  Sol.  in  H20  with 
absorption  of  much  heat  Melts  at  6° 
(Hermes.) 

Mpt.  15  5°.    (See  above.) 

+4,  5  and  7H20.    (See  above ) 

The  composition  of  the  hydrates  formed 
by  NaOH  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt,  produced  by  NaOH  and  of  tbe  con- 
ductivity and  sp.  gr.  of  NaOH+Aq.  (Jones, 
Am.  Ch.  J.  1905,  34.  336  ) 

Sodium  perhydroxide,  Na02H. 

"Natryl  hydroxide." 

Decomp.  by  H20.  Sol  in  cold  alcoholic 
acetic  acid.  (Tafel,  B.  1894,  27.  2300 ) 

Sodium  iodide,  Nal,  and  -j-2H20. 

'Solubility  of  Nal  and  of  NaI+2H20  in 
H20  differ.  Below  65°,  NaI+2H2O  usually 
separates  out,  and  above  that  temp  Nal 
separates. 

Solubility  of  Nal  in  100  pts.  H2C  at  t°. 


If  solubility  S=pts.  Nal  in  100  pts.  solu- 
tion, S  =  61.3-H).1712t  from  0°  to  80°;  S  = 
75+0.0258t  from  80°  to  160°  (fitard,  C.  R. 
98.  1432 ) 

NaI+2H20  is  sol  in  055  pt.  H20  at  15°. 
(Eder,  Dmgl  221.  89.) 

100  pts.  Nal+Aq  at  18-19°  contain  62.98 
pts.  Nal.  (v  Hauer,  J.  pr  98.  137.) 


100  pts.  H20  dissolve  af 
0°  20°  40°  60° 

158.7         178.6        208.4        256.4  pts 


Nal, 


t* 

Pts 
Nal 

t° 

Pts 

Nal 

t° 

Pts. 
Nal 

71.3 
74.1 

81  6 
86  4 

294  4 
295  3 
296.8 
298.3 

92  4 
97.1 
101.7 
110  7 

300  2 
300.3 
302.5 
306  2 

124.7 
132.5 
138.1 

317.5 
317.3 
319  2 

Solubility  is  represented  by  a  straight  line 
of  the  formula  S  =264  .  19  -j-0  .  3978t. 

80°  100°         120°         140° 

303  312.5        3225        333  3  pts.  Nal. 

(Kremers,  Pogg  97. 14.) 

Transition  pt.  for  NaI-f2H20  to  Nal  is 
64.3°,  and  sat.  solution  containing  74.4% 
Nal.  (Panfiloff,  J.  Russ.  Phys.  Chem.^  Soc. 
1893,  25.  162.) 

100  g.  H20  dissolve  172.4  g.  Nal  at 
15°,  and  sp.  gr.  of  sat.  solution  =  1.8937. 
(Greenish,  Pharm  J.  1900,  66,  190.) 
'  100  g  solution  of  Nal-f  2H2O  sat.  at  30° 
contains  65.5  g.  anhyd.  Nal.  (Cocheret, 
Dissert  1910.)  ' 

Sp  gr.  of  Nal-f  Aq  at  19.5°  containing: 

5  10  15  20  25  30  %  Nal, 
1.040  1.082  1  128  1  179  1.234  1.294 

35       40       45       50       55        60  %  Nal 
1.360  1.432  1.510  1.60     1.70    1.81 
(Gerlach,  Z.  anal.  8.  285.) 

Sat.  solution  boils  at  141°. 

Sol.  in  liquid  SO2.  (Walden,  B.  1899,  32. 
2864);  POCls.  (Walden,  Z.  anorg.  1900,  26- 
212.) 

Very  easily  sol.  in  liquid  NH*.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Sol  in  12,0  pts.  absolute  alcohol:  in  360 
pts.  ether.  (Eder,  DingL  221.  89.) 

Sol.  in  3  pts.  90%  alcohol.    (Hager.) 

100  pts.  absolute  methyl  alcohol  dissolve 
77.7  pts.  Nal  at  22  5°;  ethyl  alcohol,  43.1  pts. 
(de  Bruyn,  Z.  phys.  Ch.  10*  783.) 

very  sol.  in  abs.  methyl  alcohol  and  is  not 
pptd.  therefrom  on  the  addition  of  a  large 
volume  of  abs.  ether,  while  wet  ether  produces 
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Solubility  of  Nal  in  ethyl  alcohol 
(g.  Nal  in  100  g.  alcohol.) 

Solubility  in  methyl  alcohol  -hethyl  alcohol 
at  25°. 
P  =  %  methyl  alcohol  in  the  solvent 
G=g.  Nal  in  10  ccm.  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution  at  25°. 

t° 

Nal 

t° 

Nal 

10 
30 
50 
80 
100 
120 
160 
ISO 

43  77 
44  25 
44  50 
45  0 
45  1 
45  2 
45  0 
44.3 

200 
220 
230 
240 
250 
255 
260 
261.5* 

42.3 
38.5 
36.2 
32  7 
26  2 
21.0 
10  8 
8  6 

P 

G 

S  23°/4° 

0  00 
4  37 
10  40 
41  02 
SO  69 
84  77 
91  25 
100  00 

3  515 
3  768 
3.971 
4  598 
5  744 
5  892 
6.110 
6  322 

1.0806 
1.1029 
1.1123 
1  .  1742 
1.2741 
1  2SS6 
1  3056 
1  3250 

""Critical  temp,  of  solution. 
(Tyrer,  Chem  Soc.  1910,  97.  626.) 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  154.) 

100  g.  sat.  solution  of  Nal  in  ethyl  alcohol 
at  30°  contains  30.9  g  (Cocheret,  Dissert, 
1910.) 


Solubility  in  mixtures  of  methyl  and  propyl 

alcohol  at  25°. 

P  —  ^c  propyl  alcohol  in  the  solvent. 
G=g.  Nal  in  10  ccm.  of  the  solution. 
S— Sp  gr  of  the  sat  solution. 


Solubility  in  ethyl  alcohol  4-  Aq  at  30°. 

p 

G 

S2W 

0 
11.11 
23  8 
65.2 
01  8 
93.75 
100  00 

0.322 
5.845 
5.464 
4.071 
2  914 
2.649 
2  411 

1.3250 
1.2853 
1.2528 
1  .  138 
1.0420 
1  0178 
0.9968 

%  ^Tal 

<  c  alcohol 

•  Solid  phase 

65  52 
64 
54.2 
54 
48  8 
42  35 
38.5 
37.91 
37.49 
35  65 
33  24 
30.90 

0 
3  40 
18.5 
18  8 
28  5 
41.7 
53  2 
54.7 
55  37 
59  24 
61.78 
68.70 

NaI,2H20 
*  U  '  "Nal 

(Herz  and  Kuhn,  Z.  anorg,  1908,  60.  156.) 

Solubility  in  mixtures  of  propyl  and  othy 
alcohol  at  25°. 
P  =  %  propyl  alcohol  in  the  solvent. 
(3  ~g.  Nal  in  10  ccm.  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution. 

(Cooheret,  Dissert.  1911.) 

At  room  tomp.  1  pt.  by  weight  it*  sol  in: 

1.2  pts.  methyl  alcohol  Dlfi  0.7990. 
1.7     "ethyl          "     DIfi  0.8100. 
3.8     "propyl         "     D»  0.8160. 

(Rohland,  Z.  anorg.  1898,  18.  325.) 

p 

G 

K  2f>°/4« 

0 
8.1 
17.85 
56.6 
88.0 
91.2 
95,2 
100 

3.515 
3,460 
3.405 
2,841 
2  013 
2.588 
2.474 
2.411 

1.0800 
1.0732 
1.0720 

l!0!3Q 
1,0104 
1.0020 
0.9968 

(Herz  aayl  Kuhn,  Z.  aaorg,  1908,  60.  159.) 

100  g.  methyl  alcohol  dissolve  90.35  g. 
Nal  at  25°. 

100  g.  ethyl  alcohol  dissolve  46.02  g.  Nal  at 
25°. 

100  g.  propyl  alcohol  dissolve  28,22  g. 
Nal  at  25°; 

100  g.  isoamyl  alcohol  dissolve  16.30  g. 
Nal  at  25°. 

(Turner  and  Bissett,  Chem.  Soc,  1913,  103. 
1909.) 


Sol.  ia  normal  propyl  alcohol.  (Loeb,  <L 
Am.  Chem.  Soc.  1906;  27.  1020.) 

28.74  g.  arc  sol.  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894, 14. 276.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Sol.  in  ethyl  acetate.  (Casaseca.  C.  R.  30. 
821.) 

InaoL  in  ethyl  acetate.  (Namnann,  B. 
1910, 43. 314.) 
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SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Solubility  in  organic  solvents  at  t°. 

C=pts.  by  wt.  of  Nal  in  100  ccm.  of  the 
sat.  solution. 

L=no.  of  liters  which  at  the  saturation 
temp,  hold  in  solution  1  mol  Nal. 


Solvent 

t° 

C 

L 

Furfurol 

25 

25  10 

0.597 

Acetonitrile 

*     it 

25 
0 

18.43 
22.09 

0.813 
0  679 

Propionitrile 
tt 

25 
0 

6  230 
9  091 

2.406 
1  649 

Nitromethane 
tt 

25 
0 

0  478 
0.339 

31.36 

44  27 

(Walden,  Z.  phys.  Ch.  1906,  65,  718.) 

Very  sol.  in  acetone.    (Walden.) 
-f5H20.    Transition  point  of  NaI-f-5H20 
to  NaI+2HaO  is  —13.5V  and  sat-  solution 
contains  60.2%  Nal.     (Panfiloff,  J.  Russ. 
Phys.  Chem.  Soc.  1893,  26.  162.) 

Sodium  tin  (stamxous)  iodide,  Nal,  SnI2. 

Very  sol.  in  H20.  When  treated  with  little 
HsCX  Nal  is  dissolved  out,  but  a  larger  amt. 
of  HzO  dissolves  it  completely  (Boullay.  A. 
ch.  (2)  34.  375.) 


Sodium    zinc    iodide,    2NaI,    Zn 

Deliquescent. 

NaZnl3-f~2H20.  Very  hydroscopic. 
(Ephraim,  Z.  anorg.  1910,  67.  383.) 

Sodium  nitride, 

Decomp.  by  heat.  (Franz  Fisher.  B.  1910, 
43.  1468.) 

Sodium  swboxide,  Na*0. 

Decomp.  by  H20.  (de  Forcrand,  C.  R. 
1898,  127.  365.) 

Sodium  oxide,  Na$0. 

Very  deliquescent,  and  sol.  in  H20  with 
evolution  of  heat, 

See  Sodium  hydroxide.  * 

Sodium  peroxide,  Naa02. 

Deliquescent,  and  very  sol.  in  H*0  with 
partial  decomp. 

Solution  decomp.  on  boiling. 

Cryst  with  2H20,  and  8H20.  (Fairley, 
Chem.  Soc  1877.  125.) 

Forms  hydrate   Na202(qH)4+4H20. 

Easily  sol  in  H2O  or  dil.  acids  without 
decomp.  (SchSne,  A.  193.  241.) 


Sodium  peroxide  carbonate,  Na2CO4. 

Easily  decomp.  (Woffenstein,  B.  1908. 
41,  285.) 

Sodium  peroxide  ^carbonate,    Na2C20G. 

Easily  decomp.  (Woffenstein,  B  1908, 
41,  287.) 

Sodium  inoxide,  NaO5. 

Sol.  in  H20  forming  a  solution  of  Na^02. 
(Joannis,  C.  R.  1893,  116.  1371.) 

Sodium  tfn'oxide  carbonate,  Na2C03 
(Woffenstein,  B.  1908,  41.  296.) 

Sodium  Jn'oxide  ^carbonate,  NaHCO* 

Two  isomeric  modifications.  (AVoffen- 
stem,  B.  1908,  41.  390 ) 

Sodium  tfnoxide  hydrate,  NaO.OH. 

See  Sodium  perhydroxide. 

Isomeric  with  Tafel's  sodyl  hydroxide. 
0  Na.OH.  (B.  27,  2297  ) 

Insol.  in  alcohol. 

Very  unstable.  (Woffenstein,  B  1908, 
41.  290.) 

Sodium  phosphide,  NaP6. 

Easily  decomp.  by  H20.  (Hugot.  C.  B. 
1895, 121.  208.) 

Sodium  hydrogen  phosphide,  NaHJP. 

Decomp.  by  H2O.  (Joannis,  C.  R.  1894, 
119.  558.) 

NasH3P2  Decomp.  by  acids  and  H2O. 
(Hugot,  C.  R.,1898,  126.  1721.) 

Sodium  selenide,  Na2Se. 

Very  deliquescent.  Decomp.  by  H20. 
(Uelsmann,  A.  116.  127.) 

Insol.  in  liquid  NHS;  sol.  in  air  free  HaO 
to  a  colorless  liquid.  (Hugot,  C  R.  1899, 
129.  299.) 

Cryst.  with  16H20,  9H20,  and  %H20. 
(Fabre,  C  R.  102.  613.) 

+10H2O.  Very  sol.  in  HsO;  very  unstable 
in  the  air.  (Clever,  Z.  anorg.  1895,  10.  145.) 

Sodium  cfo'selenide,  Na2Se2. 
(Jackson,  B.  7.  1277.) 

Sodium  tfnselenide,  Na2Se3. 

Sol.  in  H2O.  (Mathewson,  J.  Am,  Chem. 
Soc.  1907,  29.  873.) 

Sodium  Aezaselenide,  Na2S8. 

Sol.  in  HaO.  (Mathewson,  J.  Am.  Chem. 
Soc.  1907,  ?9.  873.) 

Sodium  monosulphide,  Na2S. 

Sol  inH20.  Much  less  sol.  in  alcohol  than 
in  H20.  Insol.  in  ether.  (Roussixu) 
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+5H20.   Tr.  pt.  from  Na2S+5^H20,  94°. 


The  sat.   solution   contains: — 

28.48%  anhydrous  salt  at  50' 

•Jy  &/ 

29  92 

31  38 

33  95 

37  20 


"55° 
U60° 
"70° 


"90° 

Labile  from  48.9-91.5°;  stabile  from  91.5- 
96°. 

(Parravano  and  Fornaini,  C.  C.  1908,  I.  5.) 

+6H20.    Less  efflorescent  than  with  9H20. 
Sol.  in  H20  and  alcohol. 

The  sat.  solution  contains: — 

26  7  %  anhydrous  salt  at  50° 
28,1  <k  "•    "60° 

30  22  "  "    "  70° 

32  95  "  "    u  80° 

30  42  *'  "    "  90° 

Tr.  pt.  to  Na2S+5J$E20,  91.5°. 
(Parravano  and  Fornaini.) 


.    Efflorescent.    Much  loss  sol.  in 
alcohol  than  If  >Q.    When  dissolved  in  H«0, 
temp,  sinks  from   +22  to-—  0.1°      (Finger, 
PofiR.  128.  035  ) 
The  sat.  solution  contains:  — 

9  34  f  '0  anhydroiw  Xa2$  at  —  10° 
13  30 
14.30 
35  30 
30.2 
17  73 

19  00 

20  98 
24  19 


+10° 
15° 
IS0 
22° 
28° 
32° 
37° 
45° 

Tr.  pt.  to  Na2S+5MHA  48.9°. 
(Parravano  and  Fornaini.) 


Sodium  bisulphide,  Xa8H«. 
Sol.  in  HaO  and  alcohol. 
+5II«0.  Xot  efflorescent. 

Sodium  bisulphide,  Na2Ss. 

Sol.  in  HS0  with  decomp. 

Cryst.  with  3H2O  from  an  alcoholic  solu- 
tion. (BCttgw,  A.  223.  3550 

Sodium  fctfrasulphide,  Na2S4+OHaO. 

Very  deliquescent,  and  sot  in  HjO.  Diffi- 
cultly sol.  in  absolute  alcohol.  Insol.  in  ether. 
(SchSne.) 

+8H20.    Efflorescent.    (Bdttger.) 

Sodium  penfosulpbide,  Na2S4+6H2O, 

Sol.  in  H20.    (Schane.) 
Sol.  in  alcohol. 
+8H20.    (B5tt$er.) 

Solution  is  easily  decomp.  by  wanning. 
(Jones,  Chem.  Soc.  37.  461.) 


Sodium  tellurium  sulphide. 
See  Sulphotellurate,  sodium. 

Sodium  stannic  sulphide. 
See  Sulphostannate,  sodium. 

Sodium  yttrium  sulphide,  Xa«S,  Y2S3. 

Decomp.  by  dil.  acids,  even  by  HC«H3Oo  + 
Aq.  (Dubom,C.R.107.243) 

Sodium  zinc  sulphide,  Na^S,  3Zn8* 

Not  so  stable  as  the  corresponding  K  salt. 
(Schneider,  J.  pr.  (2)  8.  29  ) 

Sodium  sulphoseleaide,  Na2SSes+5HaO. 

Hydroscopic,  and  decomp.  in  the  air.  ( Mes- 
singer,  B.  1897,  30.  S06.) 

Sodium  telluride,  Na2Te. 

Sol  in  H20.  (Demarcav,  Hull.  Soc.  (2) 
40.  99.) 

Sodium  tfntelluride,  NiisTej. 
Sol.  in  II20, 
Sol.  in  liquid  NH3,     (Hugot,  C.  C.  1899, 

Stannic  acid,  H2Sn03. 

Insol.  in  H20.  Sol.  in  JIC1,  and  H2S()4+ 
Aq,  even  when  dil.  (Fromy  )  I^isily  sol  in 
acids,  from  which  solution  it  may  be  pptd.  by 
dilution  or  boiling.  While  moiwt  it  is  nol  in 
11X(  >s+Aq,  but  gradually  w»ptiratw  ou  «tund- 
ing,  and  coagulates  tit  once  when  heated  to 
50°.  If  KH4N03  be  added  to  the  solution,  it 
remains  clear  tit  orcl.  temp.  ( BorzoliUH.) 

Easily  sol.  in  IirCOa+Aq,  wh<vn  previously 
treated  with  N}I4()H+Aq.  f'J'hdnanl.) 

lOaszly  sol.  in  KOJl+Acj,  but  addition  of 
large  excess  ppts,  K8SnOa,  insol,  in  KOH  + 
Aq. 

ICasily  aol.  in  NaOJI  +Aq,  and  not  pptd.  by 
an  excess  of  that  reug<»nt.  (Bnrfoed,  J.  B. 
1867.  207.) 

vSl.  Hf>l.  in  N*I14OH  -}-A(i  or  (NH^aCOa+Aq. 
Completely  HO!,  in  K»('Oa+Aq,  but  not  in 


Insol  in  alkali  hydrogen  carbonates  or 
NH«Cl+Aq. 

HoL  in  alkali  sulphides +Aq.    (Bcrasolius.) 

Sol.  in  triethyUoluenyl  ammonium  hy- 
dratc+Aq. 

Not  pptd.  by  NH4OH+Aq  in  presence  of 
Na  citrate +Aq. 

nOf,  2H20.    (Weber,  PogR,  122.  358.) 
a<4frthostannic    add."     Kasily    sol.    in 
HCl+Aq.    (Neumann,  M,  12.  515.) 

JHWimOi.  (?) 

Metastonnic  arid,  Insol  in  II2O,  UNO,, 
or  H2S04+Aq.  Insol.  in  HCl+Aq,  but 
converted  thereby  into  metastannic  chloride, 
which  dissolves  aft«r  OXCC^HH  of  1 101  has  bc»<>u 
removed.  (Prweniun.)  Inwol.  in  IK'l+Aq  of 
sp.  gr.  1.1.  (Barfocnl.)  Sol.  in  large  amount 
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of  cone  HCl+Aq.  (Allen,  Chem.  Soc.  (2)  10. 
274) 

In  contact  with  HCl-f-Aq,  metastannic 
acid  is  converted  into  stannic  acid.  (Bar- 
foed.) 

Insol.  m  HNO34-Aq  even  after  treatment 
with  NH4OH+Aq 

Insol.  in  NH4OH+Aq. 

Sol.  in  KOH  or  NaOH+Aq  with  formation 
of  metastannates,  which  are  insol.  m  dil. 
NaOH-f-Aq,  but  sol  in  H20  or  KOH+Aq, 
therefore  KOH+Aq  dissolves  metastannic 
acid,  while  NaOH-f-Aq  does  not,  but  if  the 
clear  solution  m  KOH-f  Aq  is  treated  with  a 
large  excess  of  that  reagent,  a  further  pptn. 
occurs  (Barfoed,  J  pr  101.368.) 

Insol.  in  K2CO3+Aq  (Rose),  alkali  car- 
bonates +Aq  (Fremy.) 

Insol  in  NH4Cl+Aq  even  after  long  boil- 
ing. 

Sol.  in  Fe(NOs)3-hAq  containing  HN03. 
(Lepez  and  Storch,  W.  A.  B.  98,  2b,  270.) 

Also  in  Cr(N03)8+Aq,  but  not  in  Ce(N03)3, 
A1(NO,)8,  Co(N03)3-i-Aq,  etc.  (L.  and  S) 

A  colloidal  metastannic  acid  sol.  in  H20  can 
be  obtained.  (LepSz  and  Storch.) 

According  to  Weber  (Pogg.  122.  358), 
stannic  and  metastannic  acids  are  only  differ- 
ent hydrates  of  same  oxide,  and  it  is  not  a 
case  of  allotropic  modification. 

Colloidal.  H2Sn03  in  colloidal  state  can  be 
obtained  in  aqueous  solution  containing 
5.164  g.  Sn02  m  a  litre.  This  solution  is 
coagulated  by  HNO8+Aq  only  when  in 
great  excess;  easily  by  dil  HaSCU+Aq, 
but  not  by  cone  ECl+Aq.  NH4OH+Aq  in 
large  excess  causes  coagulation;  also  NH4C1, 
NaOH,  NaCl,  Na2S04,  etc.  (Schneider,  Z. 
anorg.  6.  83.) 

Azrastannic  acid,  EJSn*Oii+3HiO. 
(Engel,  C.  R.  1897,  125.  711.) 

Stagnates. 

Stannates  of  alkali  metals  are  sol.  in  H20, 
others  are  insol.  All  metastannates,  except- 
ing Na,  K,  and  NH4  salts,  are  insol.  in  H20. 
(Fremy,  A.  oh.  (3)  12.  474  ) 


Ammonium  stannate,  (NHJjO,  2Sn02. 

Sol.  in  H20    Insol  in  dil.  NH4OH+Aq. 
(Berzelius.) 

+*HS0.    (Moberg,  1838.) 

Ammonium     cupric     stannate,      (NH4)30, 

CuSn08-f2H20. 

Insol.  in  HaO.   Sol.  in  acids     (Ditte,  C.  R. 
96.  701  ) 

Barium  stannate,  BaSnO3~j-6HaO. 
Ppt.    Sol.  'in  HCl+Aq.    (Moberg.) 
Ba2Sn04+10H20.    Insol.  in  H20.    Sol.  in 

acids.    (Ditte,  C.  R.  95.  641.) 


Calcium  stannate,  CaSn03+4H20. 

Ppt.    (Moberg.)  . 

-f-5H20.  Insol  in  H20  Sol.  in  acids. 
(Ditte,  C  R  96.  701  ) 

2CaO,  Sn02.  (Zulkowski,  Chem.  Ind. 
1901,  24.  422) 

Cobaltous  stannate,   CoSn03-f6H2O 
Insol.  in  H20.    Sol.  in  acids.    (Ditte  ) 

Cupric  stannate,  CuSn034-3H20. 

(Moberg.) 

+4H2O     Insol.  in  H20.     (Ditte.) 

Cuprous   stannous   stannate,   Cu20,   3SnO, 

SnO2+5H2O 

Slowly  decomp.  by  dil  acids,  and  NH4OH-f 
Aq;  completely  decomp.  by  cone,  acids, 
(Lenssen,  J.  pr.  79.  90.) 

Gold  (aurous)  stannate. 
See  Gold  purple. 

Lead  stannate,  RbSn(OH)6. 

Ppt.  (BeUucci,  Chem.  Soc.  1905,  88. 
(2)  40.) 

Lithium  stannate  teatungstate,  2Li2O,  SnO2> 

6W03=*Li2Sn037  Li2W6Oifl. 
InsoL  in  H20.     (Knorre,  J.  pr.   (2)   27. 
49) 

Magnesium  stannate. 
Ppt.     (Moberg.) 

Manganous  stannate. 
Ppt.    (Moberg) 

Mercurotts   stannate,   Hg2Sn03-f5H2O. 
Ppt 

Mercuric  stannate,  HgSn03-f-6H20. 
Ppt     (Moberg,  J.  pr.  28.  231.) 

Nickel  stannate,  NiSn08-f~5H20. 

Insol.  in  H20.  Sol.  in  acids.  (Ditte,  C.  R. 
96.  701.) 

Platinous  sodium  stannous  stannate,  2PtO, 

Na2O,  SnO,  Sn02(?). 
(Schneider,  Pogg.  136. 105.) 

Platinous   stannous   stannate,   PtO,    2SnO, 

Sn02. 

Decomp.  by  cone,  alkalies.  (Schneider,) 
Pogg,  136. 105.) 

Potassium  stannate,  K2SnOs+3H20. 

100  pts.  H20  dissolve  106.6  pts,  at  10°, 
solution  has  sp.  gr.  =  1.618:  100  pts.  dissolve 
110  5  pts.  at  20°,  solution  has  sp.  gr.«  1.627. 
(Ordway,  Sill.  Am.  J,  (2)  40.  173.) 
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Very  si.  sol  in  cone.  KOH-fAq. 

Insol.  in  IvCl-j-Aq.    (Fremy.) 

Insol.  in  alcohol. 

Pptd.  from  aqueous  solution  by  the  ad- 
dition of  any  soluble  salt,  especially  those 
of  K,  Na,  and  NH4  (Fremy);  by  NH4C1,  but 
not  by  KC1  or  NaCl  (Ordway). 

Insol  m  acetone.  (Naumann,  B.  1904, 
37.  329  ) 

Potassium  wetastannate,  K2O,  10Sn02 

KaO,  7Sn08+3H20.  Sol.  m  H2O.  Solu- 
tion gelatinises  on  heating  (Rose.) 

K30,  6SnOs+5HaO  Sol  in  H20,  but  loses 
its  solubility  by  drying.  (Fremy,  A.  ch  (3) 
12.  475.) 

K20,  oSnO2-f-4H20.  Completely  sol.  m 
HflO.  Insol.  in  alcohol.  (Fremy,  A.  ch  (3) 
23.  396.) 

KaO,    3SnO2+3HsO.      Deliquescent. 
(Fremy.) 

Silver  stannate,  Ag2Sn03. 

Insol.  in  H2O.  Unacted  upon  by  XH4OH 
orHCl+Aq.  (Ditto.) 

Silver  {argentous)  stannous  stannate  (?), 
Ag4O,  SnO,  3Bn02-f3H2O  (?) 

Cold  dil.  HNOj+Aq  slowly  dissolves  all 
Ag,  hot  HNOj+Aq  rapidly. 

Easily  sol.  in  boiling  cone.  H2SO4.  (Schulze. 
J.  B.  1867.  257.) 

Sodium  stannate,  Na2Sn03-f-3H2O. 

More  easily  sol.  in  cold  than  in  hot  H20. 
(Fremy.) 

Sol.  m  2  pts.  I120  at  20°  and  300.°  (Mar- 
ignucj 

100  pts.  H2O  dissolve  07.4  pts.  at  0°,  61.3 
pt».  at  20°,  and  solutions  have  sp.  gr.  =  1.472 
and  1.438  at  15.5°.  (Ordway,  Sill.  Am.  J. 
(2)  40.  173.) 

Pptd.  from  NajSnO3+Aq  by  salts  of  K,  Na, 
and  NHj. 

Inaol  in  acetone.  (Naumann,  B.  1004,  37. 
4329.) 

+4H2O.  -(Prandtl,  B.  1907,  40.  2129.) 

•f  8HaO.    (Haeffely,  J,  B.  1857.  050.) 
.    -f-9H2O.    (Jomii,  6.  C.  1865.  607.) 

-j-lOHsO.  Very  efflorescent.  (Scheurer- 
Kestner,  Bull.  Soc.  (2)  8.  389.) 

Sodium  wetostannate,  Na20,  9SnO«-f 
8H20. 

Sol.  in  HjO.  Insol.  in  NaOH+Aq  or 
alcohol  (Barfoed,  J.  B.  1867.  207.) 

Na20,  5Sn02.  vwry  difficultly  sol.  in  HA 
(Fremy,  A.  ch.  (3)  23.  399.) 

Insol.  in  KOH+Aq. 

+8H2O.    (Haoffcly,  Chem.  Gas.  1855.  59.) 

Sodium  stannate  vanadate, 


Na»SnO»T 

Na,SnO,, 

B.  1907,  40.  2128.) 


4NagV04+48H40. 


. 

.     (Prandtl, 


Strontium  stannate,  3SrO,  2Sn02-f-10H2O. 

Ppt.  Insol.  m  H20.  Sol.  m  acids.  (Ditte, 
C.  R.  95.  641.) 

SrSn(OH)6.  (Belluci,  Chem.  Soc.  1905, 
88  (2)  40.) 

Tin  (stannous)  stannate,  SnO,  6SnO2-f-5H20. 

Insol.  in  H20.  Decomp.  by  HNO3-|-Aq 
into  metastannic  acid.  (Schh?,  A.  120.  53.) 

Sol.  in  HCl+Aq,  and  in  KOH+Aq. 

Tin  (stannous)  wzetostannate,  SnO,  7Sn02. 

SnO.  6Sn02+9H20.  Sol.  in  KOH-fAq  or 
in  HCl-f  Aq.  (Fremy.) 

+4H20.    (Schiff.) 

Zinc  stannate,  ZnSn03-f2H2O. 

Ppt.    (Moberg,  1838.) 
3ZnO,2Sn92-flOH20.   Insol.  in  H2O.   Sol. 
in  acids.    (Ditte.) 

Perstannic  acid,  H2SnsO7. 
See  Perstannic  acid. 

Stannophosphomolybdic  acid. 

Ammonium  stannophosphomolybdate. 

3(NH4)A    4Sn02,    3P206,    16MoO»+ 
28H20. 

Quite  insol.  even  in  boiling  H20.  (Gibbs. 
Am.  Ch.  J.  7.  392.) 

Stannophosphotungstic  acid. 

A  TII mo"0  fam  stannophosphotungstatey 

2(NH4)20, 2Sn02,  P2O5, 22WO,+15HaO. 
Precipitate.      SI.    sol.    in    boiling    HsO. 
(Gibbs,  Am.  Ch.  J.  7.  319.) 

Stannosulphuric  acid. 
See  Sulphate,  stannic. 

Stibine. 
Bee  Hydrogen  antimonide. 

Strontium,  Sr. 

Decomp.  by  II20  with  violence.  DiL 
HsS04,  and  HC14-Aq  doxSomp,  and  dissolve; 
cold  H3S04  attacks  slowly.  Fuming  HNO« 
has  scarcely  any  action  even  when  boiling. 
(Franz.  J.  pr.  107.  253.) 

Insol.  in  liquid  NH«.  (Gore,  Am.  Ch.  J, 
1898  20.  829.) 

Sol.  in  excess  of  liquid  NH>  at  — 60°  form- 
ing Sr(NH,)e.  (Roederer,  C.  R.  1905,  140. 
1252.) 

Strontium  amalgam,  SrHg13. 

Stable  below  30°.  Above  30°  the  com- 
position of  the  amalgam  varies.  Can  be 
cryst.  from  Hg  at  any  temp,  below  30°. 
(Kerp,  Z.  anorg.  1900, 26,  68.) 

Strontium  amide,  Sr(NH3)a. 
(Roederer,  Bull.  Soc.  1906,  (3)  35.  7150 
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Strontium  arsenide,  SrsAs3. 

Decomp,  by  H20.  (Lebeau,  C.  B.  1899, 
129.  470 

Strontium  azoimide,  SrlSTe. 

Hydroscopic. 

45.83  pts.  are  sol.  in  100  pts.  H20  at  16°. 

0.095  "  "  "  "  100  "  abs,  alcohol  at 
16°. 

InsoL  in  pure  ether.  (Curtius,  J.  pr.  1898, 
(2)  58.  287.) 

Strontium  boride,  SrB6. 

Sol.  in  fused  oxidizing  agents;  not  decomp. 
by  H20;  insoL  in  aq,  acids:  si.  sol.  in  cone. 
H2SO ;  sol.  in  dil.  and  cone.  fflSTOj.  (Moissan, 
C.  R.  1897, 126.  633.) 

Strontium  bromide,  SrBr2,  and  +6H20, 
100  pts.  H2O  dissolve  at: 
0°      20°    38°    59°    83°     110° 
87.7    99      112    133    182    250  pts.  SrBr2. 

(Kremers,  Pogg.  103,  65.) 
Sat.  SrBr2+Aq  contains  at: 
—11°      —1°      4-7°       18° 
43,1       46.85      48.2      51.7%  SrBr2, 

20°         93°        97°       107° 

51.8        68.5      68.7      69.8%  SrBr2. 

(fitard,  A.  ch.  1894,  (7)  2.  540.) 
Sp.  gr.  of  SrBr2-J-19.5°  containing: 
5          10         15         20         25  %  SrBrs, 
1.046     1.094     1.146     1.204    1.266 

30         35         40         45         50  %  SrBra. 
1.332     1.41       1.492     1.59       1.694 
(Kremers,  Pogg.  99.  444;  calculated  by 
Gerlach;  Z.  anal.  8. 285.) 

Somewhat  sol.  in  absolute  alcohol,  (Lo'wig.) 

Solubility  of  anhydrous  SrBr2  in  alcohol 
is  practically  constant  between  0°  and  40°, 
100  ccm.  of  abs.  alcohol  dissolving  about  64.5 
g.  of  the  anhydrous  salt  and  forming  a  solu- 
tion having  a  sp.  gr.«  1.210  at  0°.  (Fonzes- 
Diacon.  Chem.  Soc.  1895,  68  (2)  223.) 

Much  more  sol.  than  BaBra  in  boiling  amyl 
alcohol. 

InsoL  in  benzonitnle.  (Naumann,  B.  1914, 
47. 1370.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Strontium  stannic  bromide. 
See  Bromostannate,  strontium. 

Strontium  bromide  ammonia,  2SrBr2, 3STH8. 

Sol.  in  HsO.  (Rammelsberg,  Pogg.  55. 238. 
Strontium  bromide  hydrazine,  SrBr2,  SNgH*. 

Very  sol  in  HaO,  (Franzen,  Z.  anorg. 
1908,  60.  290.) 

Strontium  bromofluoride,  SrF2,  SrBra. 

Decomp.  by  HA  (Defacqz,  A.  ch.  1904, 
(8)  1.  356.) 


Strontium  carbide,  SrC2. 

Easily  decomp.  by  H20  and  dil.  acids. 
(Moissan,  Bull.  Soc.  1894,  (3)  11.  1008.) 

Strontium  carbonyl,  Sr(CO)2, 
(Roederer,  Bull.  Soc.  1906,  (3)  35.  725.) 

Strontium  chloride,  SrCl2,  and  +6H20. 
Deliquescent  in  moist  air. 

Sol  in  1.5  pts  HaO  at  15°,  and  0,8  pt  at  boiling 
(Dumas) ,  in  1  906  pts  HaO  at  13°  (Gerlach) 

1  pt  anhydrous  SrCh  is  sol.  in  2  27  pts  HsO  at  0°, 
in  1  88  pts  at  20°,  in  1.54  pts  at  40°,  m  1  IS  pts.  at  60°, 
in  1.08  pts  at  80°,  m  0  98  pt  at  100°,  (Kremera,  Pogg. 
103.  66 ) 

100  pts.  HuO  dissolve  106.2  pts.  SrCl2+ 
6H20  at  0°,  and  205.8  pts.  at  4=0°.  (Tilden, 
Chem.  Soc.  46.  409.) 

Solubility  in  100  pts.  H20  at  i° 


t° 

Ptb 

SrCla 

t° 

Pts 
SrCh 

t° 

Ptb. 

SrCla 

0 

44.2 

41 

67.4 

81 

92  7 

1 

44.5 

42 

68  2 

82 

93  1 

2 

44.8 

43 

68  9 

S3 

93  4 

3 

45.2 

44 

69.7 

84 

93.7 

4 

45.6 

45 

70.4 

85 

94  1 

5 

46  0 

46 

71.2 

86 

94.5 

6 

46.5 

47 

72.0 

87 

94.9 

7 

46  9 

48 

72  8 

88 

95  4 

8 

47.4 

49 

73  6 

89 

95.8 

9 

47  8 

50 

74.4 

90 

96  2 

10 

48  3 

51 

75  3 

91 

96.7 

11 

48.8 

52 

76  1 

92 

97.2 

12 

49.4 

53 

77  0 

93 

97.9 

13 

49.9 

54 

77  9 

94 

98.2 

14 

50.4 

55 

78.7 

95 

98.8 

15 

51.0 

56 

79  6 

96 

99.4 

16 

51  5 

57 

80.4 

97 

100.0 

17 

52.1 

58 

81.3 

98 

101  6 

IS 

52.7 

59 

82.2 

99 

101.3 

19 

53  3 

60 

83.1 

100 

101  9 

20 

53  9 

61 

84.0 

101 

102,6 

21 

54.5 

62 

84.9 

102 

103.3 

22 

55.1 

63 

85.8 

103 

104.0 

23 

55.7 

64 

86.6 

104 

104.7 

24 

56.3 

65 

87  5 

105 

105.4 

25 

56.9 

66 

88.4 

106 

106.1 

26 

57  5 

66.5 

88.8 

107 

106,9 

27 

58.1 

67 

88.9 

108 

107.6 

28 

58.7 

68 

89.1 

109 

108.4 

29 

59.3 

69 

89.3 

110 

109.1 

30 

60.0 

70 

89.6 

m 

109  9 

31 

60.6 

71 

89  8 

112 

110.7 

32 

61.3 

72 

90.1 

113 

111.4 

33 

61.9 

73 

90.3 

114 

112.2 

34 

62  5 

74 

90,6 

115 

113.0 

35 

63  2 

75 

90.9 

116 

113.8 

36 

63.9 

76 

91.2 

117 

114.6 

37 

64  6 

77 

91.5 

118 

115.5 

38 

65  3 

78 

91.8 

118.8 

116.4 

39 

66.0 

79 

92.1 

40 

66  7 

80 

92.4 

... 

(Mulder,  Scheik.  Verhandel.  1864.  118.) 
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100  pts.  H20  dissolve  52.4  pts.  SrCl2  at  18°. 
(Gerardin.) 

Sat.  SrCl2+Aq  contains  %  SrCl2  at  t°. 

Sp.  gr  of  SrCb+Aq  at  18°. 

SfcSiCh 

Sp   gr 

«;  SiCh 

S|>.  «r 

o 
10 
15 

1.0443 
I  0932 
1  1450 

20 
22 

1  2023 
1  2259 

t° 

%  SrCls 

t° 

%SrCl2 

-17 
-11 
-   5 
-    1 
+  2 
7 
IS 
21  5 
35 
44  5 
54 
55 
59 
64 
70 

26  5 
28  6 
29  3 
30  8 
31.3 
31  7 
33  7 
34  7 
37.8 
39  8 
42  S 
43  S 
47  7 
46  4 
'     46.1 

75 
SO 
92 
98 
104 
105 
118 
132 
144 
153 
175 
215 
2*>2 
250 

46  5 
47  1 
47  5 
49  6 
50  7 
50  7 
52  0 
52  5 
54  7 
55  7 
60  5 
64  1       - 
65  4 
67  3 

(Kohlrawsch,  \V.  Ann.  1879.  I.) 

JSp.  gr.  of  SiCla+Aq  at  0°.    S=pts  SrCiu  in 
100  pts.  solution 

S 

HP  gi 

s 

Sp   fir 

31.8193 
27  7170 
23  2300 

1  3609 
1  3086 
1  2515 

IcS  2629 
12  9997 
6  7243 

1   1915 
1.1  2S4 
1  0637 

(Charpy,  A  ch.  (6)  29.  2  U 

Sat.  SrCla+Aq  boils  at  114°  (Krcmers); 
118.8°  (Mulder),  117.45°,  and  contains  117.5 
pts.  SrClato  100  pts  HaO  (Logrand);  f  onus  a 
crust  at  115.5°,  and  contains  120.7  pts  SrCl«  to 
100  pts.  HaO;  highest  temp,  observed,  119°. 
(Geriach,  Z.  anal  26.  430.) 

(Staid,  A  ch.  1894,  (7)  2.  535.) 

SrC'b+Aq  sat  at  8°  has  hp  gr  =1  370     (Anthon,  A 
24  211  ) 

B-i^t 

,*?  ±i*n]  ~  _L  \  n 

/»/fM  4  <l  1M1MO       T\4kJ        S5 

rC*!**  to 

Pts  SrCls 
to  100  pts.  HaO 

Sp  jrr 

I*th  SiCI» 

to  too  pts  ir2<> 

(55.  anal   26.  442);  L  =  according 

Jcrlach 
to  Le- 

(1  HI 

OM    t  ») 

i    1  1  >  jt> 

41  <H 
,">!  (JO 

i  ,*m 

grand  (A.  ch   (2)  59.  4IJO.) 

I  i»toi 

B  -pt 

(i 

L 

H,-pt 

Ci 

I- 

(Kromers,  Pogg.  99.  444  ) 

101° 

11 

10.7 

110° 

71    1 

(5S  0 

102 

20  5 

25  2 

111 

70.  r> 

74.1 

Sp.  gr,  of  SrCla+Aq  at  15°. 

103 
JCW 

2S.9 

;&  i 

«7.9 

112 
113 

HI  0 

K7 

79.0 
85.3 

<$,  HrCls 

Hp  gr.      1  1     <J 

SrC'l- 

«I).  «r. 

105 

4tt  2 

48.4 

114 

'  93.1 

91.2 

i  (  }t\ 

49  t» 

•4X  S 

1 

r» 

(  wv    •; 

*)7  5 

5 

1  OW>» 

25 

1.2580 

107 

55.'  I 

54  0 

no 

105  9 

104.0 

10 

1.0929 

30 

1.3220 

108 

00.8 

r>9  o 

117 

112  8 

110.9 

15 
on 

1  .  1439 

33 

1.3033 

109 

(JO  2 

03  9 

117  5 

•• 

4\) 

1  1989 

Melt«  in  its  crvHial 

H«()  nt 

112°.    (Tildon. 

(Gerlach,  Z.  anal. 

O.  ^ioo 

> 

Ohm 

.  Hoc.  45.  409J 

Sp.  gr.  of 

SrCla+Aq  at  24.7°. 

a«no.  of 

Sp.  gr.  of  SrCIa-J-Aq  at  25°. 

j 

moleci 

les 

Conm>tniti<>nofSr<'M-A<, 

Sp.  «r 

in  grins,  dissolved  in  1,000  g. 

r> 

H,0;  b-sp.  gr.  when  a-BrQi+OHA 
M  moL  HrOt+6H«0«  133.5  g.;  c=sp. 
gr.  when  a^HrGla,  J^  mol.  »79.5  g. 

1-normal 
Vr-     " 

!fc     " 

1.0670 
1.0336 
1.0171 
1.0084 

b 

c 

& 

b 

a 

(Wagner,  Z.  phye.  Ch.  1890,  6.  40.) 

1 

1.063 

1.067 

7 

1.304 

1.401 

2 
3 

4 
5 

1.118 
1.166 
1.207 
1.243 
1.275 

1.130 
1.190 
1.247 
1.301 
1.352 

8 
9 
10 
11 

1.330 
1.354 
1.370 
1.396 

... 

SrCla-HAq  containing 
gr.20°/20°«  1.0284. 
SrClj+Aq  containing 
gr.20°/20°«  1.0638. 

3.24%  SrCl*  haa  sp. 
7.08%  BrCij  has  sp. 

(Lc  B 

l«.n«  art 

(!  ftftfcl* 

7,   t 

thvft  nf» 

.  iKflft, 

(Favre  and  Valson,  C. 

K.79. 

968.) 

19,  279.) 
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p.  gr.  of  SrCl2-f  Aq  at  20°. 


g  mo  Is  SrCla  per  1 


0  01 
0  02937 
0  03987 
0.05017 
0  07077 
0.10 
0  25 
0  50 
0  75 
1.00 


0012284 

0038396 

0053832 

007028 

009560 


1  013205 


034433 
068379 
101760 


1.135423 


(Jones  and  Pearce,  Am.  Cn.  J,  1907,  38.  697.) 

Cone.  HCl+Aq  ppts.  part  of  the  SrCl2 
from  SrCl24-Aq.    (Hope.) 

Solubility  of  SrCl2  in  HC1 -f  Aq  at  0°.  SrCl2  = 
J^  mols  SrCla  (in  milligrammes)  dis- 
solved in  10  com.  of  liquid,  HCI -mols. 
HC1  (in  milligrammes)  dissolved  in 
10  com.  of  liquid. 


SrCb 

HC1 

Sum  of  mols 

Sp  gr 

55 

0 

55.0 

1  334 

48  2 

6.1 

54  3 

1  3045 

41  25 

12.75 

54  00 

1  2695 

30  6 

23  3 

53  9 

1  220 

(Engel,  Bull  Soc.  (2)  45.  655.) 
Solubility  of  SrCl2  in  HCl+Aq  at  0°. 


Mg.  mols  per  10  cc 
solution 

Sp  gr  of 
solution 

G  per  100  ec 
solution 

SrCh 
2 

HCI 

SrCl2 

HCI 

51  6 
44  8 
37  85 
27.2 
22.0 
14.0 
4  25 

0 
6  1 
12  75 
23  3 
28  38 
37  25 
52  75 

1  334 
1  304 
1  269 
1  220 
-1  201 
1  167 
1  133 

40  9 
35  5 
30.0 
21  56 
17  44 
11.09 
3  37 

0.0 
2  22 
4  65 
8  49 
10  35 
13  58 
19  23 

(Engel,  A  ch.  1888,  (6)  13.  376.) 

Insol.  in  liquid  NHS.  (Franklin.  Am.  Ch.  J. 
1898,  20.  829.) 

Sol.  in  6  pts  alcohol  of  0  833  sp  gr  at  15°.  (Vau- 
quelin ) 

Sol.  in  24  pts  absolute  alcohol  at  15°.  and  in  19  pts  at 
boiling  (Bucholz  )  Sol  in  2  5  pts  of  boiling  alcohol. 

Anhydrous  SrCl2  is  sol.  in  111.6-116.4  pts. 
alcohol  of  99.3%  at  14.5°,  and  in  26.2  pts.  of 
the  same  alcohol  at  boiling,  (Fresenius,  A. 
59.  127.) 

100  pts.  alcohol  of  given  sp.  gr.  at  0°  dis- 
solve pts.  SrCl2  at  18°. 
0.990    0.985    0.973    0.966    0.953  sp.  gr. 
49.81     47.0      39.6     35.9      30.4  pts.  SrCl2, 

0.939    0.909    0.846    0.832  sp. 
26.8      19.2       4.9       3.2  pts. 


Insol.  in  absolute  alcohol.     (Gerardin,  A. 
ch.  (4)  6.  156.) 

100  pts.  absolute  methyl  alcohol  dissolve 
° 


Sill.  Am.  J.  144.  459.) 

100  g.  95%  formic  acid  dissolve  23.8  g.  SrCl2 
at  room  temp.  (Aschan,  Ch.  Ztg.  1913,  37. 
1117.) 

Absolutely  insol.  in  acetic  ether.  (Cann, 
C.  R.  102.  363.) 

Very  si.  sol.  in  acetone.  (Krug  and 
M'Elroy.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Insol   in  methyl  acetate.     (Naumann,  B, 

1909,  42.  3790.) 

Insol  in  benzonitrile  (Naumann,  B.  1914, 
47.  1370.) 

SI.  sol  in  anhydrous  pyridme.  Sol  in 
97%,  95%and93%pyndine-t-Aq.  (Kahlcn- 
berg,  J.  Am.  Chem  Soc.  1908,  30.  1107  ) 

-f-2H20  Tr.  pt.  from  +6H20  is  61.5°. 
(Richards  and  Churchill,  Z.  phys.  Ch.  1899, 
28.  313.) 

•f6H20.    See  above. 

Strontium  thallic  chloride,  SrCl2,  2TlCl3-f 

6H20 
(Gewecke,  A.  1909,  366.  223.) 

Strontium   tin    (stannous)    chloride,    SrCl2, 
SnCl2+4H20. 

Sol  in  H20.    (Poggiale,  C.  R.  20.  1183.) 
Strontium  tin  (stannic)  chloride. 

See  Chlorostannate,  strontium. 
Strontium  uranium  chloride,  SrCl2,  UCU. 

Decomp.  by  H2O.  (Aloy,  Bull.  Soc.  1899, 
(3)  21.  265.) 

Strontium  zinc  chloride,  SrZnCU  -f  4H20. 
Very  sol.  in  H20.     (Ephraim,  Z.  anorg. 

1910,  67.  380.) 

Strontium  chloride  ammonia,  SrCl2,  8NHs. 
Decomp  by  H20.    (Rose,  Pogg.  20.  155.) 

Strontium  chloride  hydrazine,  SrCl2,  2N2H< 

4-H20. 

Hydroscopic.  (Franzen,  Z.  anorg.  1908, 
60.  289.) 

Strontium  chloride  hydroxylamine,  2SrCl2, 

5NH2OH+2H20. 

As  Ca  comp,  (Antonow,  J.  Russ.  Phys. 
Chem.  Soc.  1905,  37.  482.) 

Strontium  hydrogen  chloride  hydroxylamine, 

2SrCl2,  3HC1,  9NH2OH-f  H20. 
(Antonow,  J.  Russ.  Phys.  Chem.  Soc.  1905, 
37.  482.) 

Strontium  chlorofluoride,  SrF2,  SrClj. 

Decomp.  by  H20,  by  very  dil.  HCI,  HNOi 
or  acetic  acid,  by  hot  dil.  or  cone.  HaSO<. 
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Sol.  m  cone   HC1  or  HN08.    Insol   m,  and 

Solubility  in  Sr(NO3)2H-Aq  at  25°. 

not    decomp.    by    cold    or    boiling    alcohol. 

(Defacqz,  A  ch  1904,  (8)  1.  355  ) 

Sp  gr.  25°/25° 

G  SrO  as 
Sr(OH)5m 
100  g  HisO 

G  Sr(XO3)sin 
100  g.  HjO 

Strontium  fluoride,  SrFs. 

Somewhat  sol  m  H*O     (Fr.  Roder  ) 

1.481 

0.0 

79.27 

1  1.  H20  dissolves  113.5  mg.  SrF2  at  0.26°; 

*1.506 

1  76 

SI.  06 

117.3   mg.   at  17.4°;    119.3    mg.   at    27.4°. 

1  490 

1  71 

74.27 

(Kohlrausch,  Z  phys  Ch   1908,  64.  168.) 

1.450 

1  55 

66  88 

Insol  m  HF-t-Aq.     (Berzelius  ) 

1.419 

1  51 

63  71 

fc,  Boihng  HCl-f  Aq  dissolves;  si.  attacked  by 

1  403 

1.47 

60  37 

boiling  HX03-f  Aq;  decomp   by  hot  H2S04 

1  381 

1  41 

56  30 

(Poulenc,  C.  R.  116.  987  ) 

1.359 

1  34 

52  90 

1.327 

1  27 

40.97 

Strontium  stannic  fluoride. 

1  317 

1  20  * 

44.03 

See  Fluostannate,  strontium. 

1  291 

1.14 

40.83 

Strontium  titanium  fluoride. 

1.267 

1  11 

37.81 

See  Fluotitanate,  strontium. 

1.217 

1  03 
1  01 

28  80 

Strontium  fluoiodide,  SrF3>  SrL. 

1  206 

0.96 

2<>.f>8 

j        ->j       - 
Decomp.  by  cold  H2O,  more  rapidly  by  hot 
H20.   Decomp.  by  dil.  HC1,  dil.  HNO3,  dil 
H2SO*  or  cone.  H2S04,  also  by  alcohol  and  by 
ether,  if  not  absolute.    (Defacqz,  A.  ch.  1904. 
(8)1.358.) 

1.  178 
1  148 
1.126 
1.108 
1  079 
1.059 

0  95 
0  91 
0  87 
0  84 
0  81 
0  79 

23.83 
17.96 
16  21 
12.78 
8  9f> 
6  29 

Strontium  hydride,  SrH. 

1  033 

0  78 

4  45 

B.  24.  1970.) 

SrH2.  Decomp.  by  HA  (Gauticr,  C.  R. 
1902,  134.  100.) 

Strontium  hydroselenide. 

Sol.  in  HA 
Strontium  hydrosulphide,  SrH8H2. 

Sol.  in  H«0;  decomp.  by  boiling. 
Strontium  hydroxide,  Sr04H2,  and  4-8HA 

Deliquescent. 

Sol.  m  50  ptn.  cold,  and  2.4  pts.  boiling  1I3O  (Hu- 
chofo);  in  50  pts.  HsO  at  13.r>tJ°  (Dalton);  in  51.4  pt*. 
HsO  at  15.5rt0,  ami  2  pts.  at  100°  (Hope) ,  m  £2  ptH.  HsO 
at  15°,  and  2.4  pts.  at  100°  (Zienclius);  in  48  pts.  Ha<) 


"Solution  is  sat  with  respect  to  both  sub- 
stances 

(Parsons  and  Perkins,  J.  Am.  Chem.  Soc. 
3910,  32. 1388.) 

Sol.  in  methyl  alcohol.    At  room  temp.  1 

I.  contains  31.5  g.  SrO.    (Neuberg  and  Re- 
wald,  Biochem.  Z.  1908,  9.  540.) 

Insol.  in  acetone.    fKidmann.  C.  C.  1899, 

II.  1014.) 

Sol.  in  an  aqueoun  solution  of  cane  sugar. 
(Hunton,  Phil.  Mag.  (8)  H.  150.) 

Solubility  in  HaO  containing  10  g.  sugar  at  t°. 


at  18.75°  (AW). 
100  pta  IlaO  at  20°  dm>Iv<*  1,40  pt«.  SrO.    (Uinoftu, 
C.  R.  41.  50<J.) 

100  pts.  aqueous  solution  of  HrOjfk  contain 
pts.  SrO  and  pts.  SrOaHa+SHjO  at  t°. 

t° 

g.  SrOaHs-J-HHaO 

f       »  SrO,Hs+8H*0 

3 
15 

3.10 
3.79 

24              4.79 
40              9.70 

- 

Pts. 
SrO 

SrOftHi 

t° 

Pts. 
SrO 

Pts. 
SrOtH* 

(Hidersky,  C.  C.  1886.  57.) 

•f  8HaO.    0.0835  mol.  is  sol.  in  1  1  H*0  at 
25°.    (Kothmund,  2L  phys.  Ch.  1909,  69.  5390 

Solubility  in  organic  compds.+Aq  at  25°. 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

0.35 
0.41 
0.48 
0.57 
0.68 
0.82 
1.00 
1.22 
1.48 
1.78 
2.13 

0.90 
1.05 
1.23 
1.46 
1.74 
2.10 
2.57 
3.13 
3.80 
4.57 
5.46 

55 
60 
65 
70 
75 
80 
85 
90 
95 
100 

2.54 
3.03 
3.62 
4.35 
5.30 
6.56 
9.00 
12.00 
15.15 
18.60 

6.52 
7.77 
9.29 
11.16 
13,60 
16.83 
23.09 
30.78 
38.86 
47.71 

•  Solvent 

Mol.  SrOiHa  +811*0 
sol.  in  1  litre 

water 
0.5-N  methyl  alcohol 
ethyl  alcohol 
propyl  alcohol 
tort,  amyi  alcohol 
acetone 
ether 

0.0835 
0.0820 
0.0744 
0.0708 
0.0630 
0.0692 
0.0645 

(Scheibler,  J.'pharm.  Chim.  1883,  (5)  8.  540.) 
Sol.  in  cold  NH<Cl-f-Aq.    (Rose.) 
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Continued. 


Solvent 

Mol  SrOsHa-fSHaO 

sol  id  1  Utre 

0.5- 

•N  glycol 

0  0922 

glycerine 
mannitol 

0  1094 
0  1996 

urea 

0.0820 

arcuxLOnia. 

0  0785 

i  diethyl  amine 
pyridine 

0  0586 
0  0694 

(Rothmund,  Z  phys.  Ch.  1909,  69. 539.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329.) 
See  also  Strontium  oxide. 

Strontium  iodide,  SrI2,  and  4-6,  or  7H20. 
100  pts.  H20  dissolve  at: 
0°     20°     40°     70°    100° 
164    179    196    250    370  pts.  SrI2. 
(Kremers,  Pogg.  103.  65.) 

Sat,  aq.  solution  contains  at: 
—20°  -—10°  —3°  +7°    11°     18°  38° 
60.0    60.3   62.2  63.0  63.4  63.5  64.8%  SrI2, 

52°  63°  77°   81°  97°   105°  120 175° 
66.0  68  5  70.5  74.0  79,2  79.4  80.8  85.6%  Sri* 
(fitard,  A.  ch.  1894,  (7)  2.  543.) 

Sp.  gr.  of  SrI2+Aq  at  19.5°  containing: 

5          10        20        30  %  SrI2, 
1.045    1.091     1,200    1.330 

40         50         60         65  %SrI2.- 
1.491    1.695    1.955    2.150 
(Kremers,  Pogg.  103.  67;  calculated  by 
Gerlach,  Z.  anal,  8.  285.) 

Sat  solution  in  abs.  ethyl  alcohol  contains 
at: 

_-20°       4-4°      39°      82° 
2.6         3.1       4.3      4,7%SrIs. 
(Etard,  A.  ch  1894,  (7)  2.  565.) 

Strontium  p#iodide,  SrI3-f  15H20. 
(Mosmer.  A.  ch  1897,  (7)  12.  399.) 
SrI4.    (Herz  and  Bulla,  Z,  anorg,  1911,  71. 

255.) 

Strontium  stannous  iodide. 
Yery  sol.  in  H20.   (Boullay.) 

Strontium  zinc  iodide,  SrZnl4-f9H20. 

Hydroscopic.    (Ephraim,  Z.  auorg.  1910, 
67. 385.)    . 

Strontium  nitride,  Sr2N8. 
Decomp.  H20  violently,  but  not  alcohol. 

(Maquenne,  A.  ch.  (6)  29.  225.)     . 


Strontium  oxide,  SrO. 
Decomp  by  BW  to  Sr02H2,  which  see 

Sol  in  160  pta  HaO  at  15  56°  (Dalton) ,  in  50  pts.  at 
100°  (Dalton) ,  in  130  pts  at  20°  (Bineau) ,  in  40  pts. 
cold,  and  20  pts  hot  H3O  (Dumas). 

Very  si.  sol.  in  alcohol.    Insol.  in  ether, 

1  1  methyl  alcohol  dissolves  11.2  g  SrO. 
(Neuberg  and  Rewald,  Biochem.  Z.  1908,  9. 
540.) 

InsoL  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329:  Eidmann,  C.  C.  1899,  II  1014.) 

Sol.  in  cane  sugar-fAq. 

Solubility  in  H20  containing  10  g.  sugar  at  t°. 


t° 

g.SrO 

t° 

g  SrO 

8 
15 

1.21 
1  48 

24 
40 

1.87 
3  55 

(Sidersky,  C.  C.  1886.  57  ) 
See  also  Strontium  hydroxide. 

Strontium  peroxide,  SrOa. 

81.  sol.  in  H20.  Easily  sol  in  acids  and 
NH4CH-Aq  Insol.  in  NKUOH+Aq.  (Con- 
roy,  Chem.  Soc.  (2)  11.  812.) 

InsoL  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C,  C.  1899,  II.  1014.) 


Strontium  oxybromide,  SrBr2, 

Not  hydroscopic;  sol  in  H20.    (Tassilly, 
C  R.  1895,  120.  1339.) 


Strontimn  oxychloride,  SrCl2, 

Very  easily  decomp.  by  H20  and  alcohol. 
(Andre;  A  ch  (6)  3.  76  ) 

Strontitun  oxyiodide,  2SrI2,  6SrO+  30H2O. 

Not  hydroscopic;  sol.  in  H20.  (Tossilly, 
C.  R.  1895,  120.  1339.) 

Strontium  oxysulphide,  Sr2OS4-f  12H2O. 
Decomp.  by  H20. 

Insol  in  alcohol,  ether,  and  CS2.    (Schdne.) 
Mixture  of  SrS208  and  SrSa,    (Geuther,  A. 

224,  178.) 

Strontium  phosphide,  Sr3P2. 

Crystallized.  Sol.  in  dil.  acids;  insol.  in 
cone,  acids;  decomp.  by  HaO.  Insol.  in  or- 
ganic solvents  at  ord  temp.  (Jaboin,  C.  R. 
1899,  129.  764.) 

Strontium  selenide,  SrSe. 
SI.  sol.  in  H2O     (Fabre,  C.  R.  102.  1469.) 

Strontium  silicide,  SrSij. 
Decomp.  by  H20.    (Bradley,  C.  N.  1900, 
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Strontium  sulphide,  SrS 

Sol  in  H2O  with  decomp  into  SrG2H2  and 
SrSaHa 

Insol  in  acetone  (Eidmann,  C  C  1899 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol  in  methyl  acetate  (Naumann,  B 
1909,42.3790.) 

Strontium  te/rasulphide,  8184. 

Very  deliquescent,  and  sol.  in  H^O  and 
alcohol  Aqueous  solution  decomp  on  air 
Cryst.  with  2,  or  6HaO.  (Scheme,  Pogg.  117. 

38) 

Strontium  pewtosulphide,  SrS6. 
Known  only  in  solution 

Strontium  stannic  sulphide. 
See  Sulphostannate,  strontium. 

Sulphaluminic  acid. 

Silver  sulphaluminate,  4AgfeS,  5Al2St>. 

(Cainbi,  Real.  Ac.  Line.  1912,  (5)  21,  II. 
837.) 

Sulphamic  acid,  HOSO2NH2. 
Sec  Amidosulphonic  acid. 

Ammonium  sulphamate,  2X11,1,  S()3. 

(Woronin.) 

IK  ammonium  mmlosulphonate,  which  see. 
(Berglund.) 

Ammonium  sulphamate,  acid,  8NHj,  28Oj. 

(Woronin.) 

IK  basic  ammonuim  imidoHulphonatc,  which 
see.  ( Berglund  J 

Barium  sulphamate,  basic,  2Ba(),  3SO3, 2XH  j 
Somewhat  sol  in  IIsO,  easily  in  HCl-hAq. 

(Jacquelain,  A.  ch.  (»)  8.  804.)" 
Ba820«i(NH2)2.    HI  sol  in  H20.    Decomp. 

by  heating  with  H2O.    { Woronin,  J.  B.  1860. 

80) 
Is  barium  imidosulphonate.    (Berglund.) 

Sulphamide,  S02(NH2)2. 

Very  sol.  in  H20.  (Regnault,  A.  ch,  69. 
170;  Mente,  A.  248.  267.) 

Insol  in  alcohol,  ether,  etc.  (Traube,  B. 
26.  6070 

Very  sol.  in  H20. 

SI.  sol.  in  aba.  alcohol. 

81.  sol  in  dry  ether.  (Divers  and  Ogawa, 
Chem.  Soc.  1902.  81.  604.) 

Very  sol.  in  liquid  NH*.  (Franklin  and 
Stafford,  Am.  Ch.  J.  1902,  28.  95.) 

Sol.  in  alcohol:  very  sol.  in  H»0.  (Hantzsch. 
B.  1901,  84.  S436.) 


Silver  sulphamide,  S02(NHAg)2. 

SI.  sol  in  cold  H20.  Sol.  in  HN03,  and 
(NH4)2C03-HAq.  (Traube,  B.  26.  607.) 

3NH3>  2S03.    (Jacquelain.) 

Is  basic  ammonium  imidosulphonate,  which 
see.  (Berglund.) 

Sulphamidic  acid. 

(Fremy.) 

See  Imidosulphonic  acid. 

Sulphaminoplatinous  acid. 


Ammonium  ^^rasulp 

[Pt(S03NH2)4](NH4)2+6H20. 
SI.  sol.  in  cold  H20.    (Ramberg,  B.  1912, 
45.  1512.) 

Potassium  -  ,  [Pt(SO3NH2)dK2+2H2O. 
Very  si.  sol.  in  cold  H20.    (Ramberg.) 


Sodium . 

Easily  sol.  in  cold  H20.    (Ramberg.) 

Sulphammonic,  and  Metasulphammonic 
acids. 

(Fremy.) 

See  Nitrilosulphonic  acid. 

Mo  no  Sulphammonic  acid. 

(Glaus.) 

tice  Amidosulphonic  acid. 

Di'sulphammonic  acid. 

(Glaus.) 

See  Imidosulphonic  acid. 

TWstilphantmonic  acid. 

(Glaus.) 

See  Nitrilosulphonic  acid. 

IWrasulphamm  onic  acid. 

(Glaus.) 

Does  not  exist.    &ee  Nitrilosulphonic  acid* 

Sulphammonium,  S(NH8)3,  2NH«. 

Sol.  in  liquid  NH«. 

Sol.  in  abs.  alcohol  and  anhydrous  ether. 
(Moissan,  C.  R.  1901,  132.  517.) 

Sulphantunonic  acid. 

Sulphantimonates. 

The  alkali  Sulphantimonates  are  sol.  in 
H20,  but  the  solutions  decomp.  on  the  air; 
most  of  the  other  Sulphantimonates  are  insol. 
n  H20;  all  Sulphantimonates  are  insol  in 
alcohol.  (Rammelsberg.) 


866 


SULPHANTIMQNATE,  AMMONIUM 


Ammonium  sulphantimonate,  (NH4)3SbS4 

Sql.  in  H20. 
Sol.  in  dil.  acids  with  decomp.    (btanek 
Z.  anorg.  1898,  17.  122.) 
+4H20.    (Staoek.) 

Solubility  of  (NH4)3SbS4-f-4H20  in  H2O  at  t° 


Iron    (ferric)    sulphantimonate,    Fe2(SbS4)2. 
(Rammelsberg,  Pogg.  62.  234.) 

Lead  sulphantimonate,  Pbs(SbS4)2. 

Ppt.   Decomp.  by  KOH+Aq     (Rammels- 
berg,  Pogg.  52.  223.) 


to                        % 

Solid  phase 

Lithium  sulphantimonate,  Li8SbS4+8J^H20. 
100  g.  sat.  solution  in  H20  contain  50.8  g. 

anhyd.  Li8SbS4. 

—  1.9          99 

Ice 

-  5            20  0 
—  8            30  2 

u 

Solubility  in  alcohol  at  30° 

-13.5        41.6 
0            41  6 

Ice-j~(NH4)3SbS4,  4H2C 
(NH4)8SbS4,  4H20 

alcohol 

LnSbS4 

Solid  phase 

H-20           47.7 

" 

30           54.5 

« 

0 

50  8 

Li3vSbS4,  8}^H2O 

13  3 

46  3 

{{ 

(Donk,  Chem.  Weekbl,  1908, 

5.  529.) 

51  9 

30  7 

u 

54.8 

29  9 

Solubility  of  (NH4)3SbS4  in  alcohol  at  10°. 

58  4 

CO      ft 

30.8 

oo    q 

LisSbS^,  8//£H2O-|-Li'sSbS4 

Solid  phase,  (NH4)8SbS4-f4HaO. 

Oo   0 

65  26 

o£   o 

29  31 

LiaSbS4 

%               %                % 

CaHsOH       (NH4)sSbS4        CaHeOH 

(NH4)sSbS4 

74  3 
79  5 

24  1 
20  5 

u 

(t 

0               43.2 

43  1 

8  7 

(Schreinemakers  and  Jacobs,   Ch.  Weekbl. 

5.1            35.9 

53  1 

4.1 

1910,  72.  213.) 

19.1           23.1 

93.3 

0 

1    l"kTT   f\          TT                      1       •         TT   f\           /~n     *     1 

(Donk,  I.  c.) 

4-9H2O.    very  sol.  in  H20.    (Bnnkmann, 
Dissert.  1891.) 

Antimonyl  sulphantimonate,  (SbO)3SbS4. 
Sol.  in  HC1.    (Rammelsberg,  Pogg.  1841, 

+  10H20.    Solubility  of  Li3SbS4+10H2O  in 
H2O  at  t°. 

52.  236.) 

t° 

% 

T  i.CJhCS., 

Solid  phase 

Barium  sulphantimonate,  Ba3(SbS4)  +3H20. 

J-113  jDD4 

Sol.  in  H20.    Insol.  in  alcohol. 

-  1  7 

7  1 

Ice 

-32 

12  8 

u 

Barium  potassium   sulphantimonate, 
KBaSbS4+6H20. 

-  5  1 
-10  8 

17  5 
23  2 

It 

Easily  sol.  in  H20. 
Decomp,  by  acids.     (Glatzel, 
1911,  72.  100  ) 

21.  anorg. 

-15.9 
-26  2 
-42 
0 

28.5 
35.3 
40  4 
45  5 

1C 

Ice+  Li3SbS4,  10H2O 
Li3SbS4;  10H20 

Bismuth  sulphantimonatG, 

T»_J. 

+10 
30 

46  9 
50,1 

'' 

Ppt. 

50 

51.3 

a 

Cadmium  sulphantimonate. 
Ppt.    (Rammelsberg,  Pogg.  52.  236.) 

Calcium  sulphantimonate,  Ca3(SbS4)2. 
Partially  sol.  in  H20.    Insol.  in  alcohol. 

Cobaltous  sulphantimonate,  Co8(SbS4)2. 

Ppt.    Decomp.  by  HCl+Aq.    (Rammels- 
berg, Pogg.  52.  236.) 

Cupric  sulphantimonate,  Cu8(SbS4)2. 
Ppt.     (Rammelsberg,  Pogg.  52,  226.) 

Iron  (ferrous)  sulphantimonate. 
Fpt. 


(Donk,  Chem.  Weekbl.  1908,  5.  629.) 

At  10°,  100  g.  sat.  Li8SbS4-f  10H20  in  10.7 
%  alcohol  contain  41.8  g.  Li8SbS4;  26.2% 
alcohol,  36.5  g.  Li3SbS4.  rDonk,  I.  c.) 

Magnesium  sulphantimonate,  Mg3(Sb04)s. 

Deliquescent.  Sol.  in  H20.  Decomp.  by 
alcohol. 

Mercurous  sulphantimonate,  (Hg2)s(SbS4)». 
Ppt. 

Mercuric  sulphantimonate,  Hg8(SbS4)2. 
Ppt.    (Rammelsberg,  Pogg.  62.  329.) 
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Mercuric  sulphantimonate  chloride, 
Hg3(SbS4)2,  3HgCl2,  3HgO. 
Insol.  in  acids,  except  aqua  regia.    (Ram- 
melsberg  ) 

Nickel  sulphantimonate,  Ni3(SbS4)2. 
Ppt.    Decomp.  by  hot  HCl-f-Aq.    (Ram- 
melsberg,  Pogg.  52.  226.) 

Potassium  sulphantimonate,  K3SbS4. 
Sol    in  H20. 

Solubility  of  K3SbS4  in  H2O  at  t°. 

Composition  of  the  liquid  layers. 

Alcohol  layer                           HjO  la  /or 

CaHoOH          KsSbSi            alcohol 

KaSbSj 

85                 0                 11 
54  7              22              34 
46  9              42              38 
16               27  4 
31  1 

67.4 
49.0 
45  6 

12  7 

(Donk,  I  c.) 

+4l/2H20.     Deliquescent.    Sol.    in   H20; 
more  sol.  than  the  Na  salt. 
+3,  5,  and  6H2O.    See  Donk  above. 
2K2S,    Sb2S3.      Decomp.    by    cold    H20. 
(Ditte,  C.  R.  102.  168  ) 
K2S,  2Sb2S3+3H2O.     SI.    sol.    in    H20. 
(Ditte.) 
K2S,  SbaS3.    Decomp.  by  H20.     (Ditte.) 
K2S,  28b2S8.    f  Ditte) 

Silver  sulphantimonate,  Ag3SbS4. 
Insol.  in  H20  or  acids.    Decomp.  by  KOH 
+Aq.     (Rammeteberg,  Pogg.  52.  218.) 

Sodium  sulphantimonate,  Na3SbS4-i-9H;»O. 
(Schtippe's  salt.)     Sol.  in  2.9  pts.  H20  at 
15°,     Aqueous  solution  is  precipitated  by 
alcohol.    (Rammelsberg.) 
Sol.  in  3  pts.  cold  H20.    (van  den  Corput.) 
Sol.  in  4  pts.  cold  H20.    (Duflos.) 
Sol.  in  1  pt.  boiling  H20.    (Duflos.) 

Solubility  of  Na3SbS<  -f  9H4O  in  II2O  at  t°. 

t° 

KJ&S4 

Solid  phase 

-  1  3 
-  2  6 
-  4 
-  7  2 
-10  6 
-13  5 
-18  5 
-28  8 
-34 
-10 
-45 
0 
+10 
30 
50 
SO 

9  5 

17.1 
24  2 
35  4 
42  9 
48  8 
52  6 
59  6 
62 
65  5 
69.1 
75  4 
76  2 
77  1 
77  7 
79.2 

Ice 

u 
tt 
tt 
ft 
tt 
t( 
tt 

Ice+K*SbS4,  6H20 

K3SbS4,  6H20 
tt 

K3SbS4,  5H20 

V. 

tt 

K3SbS4?  3H20 

(Donk,  Chem.  Weekbl.  1908,  5.  529,  629,  767.) 
Solubility  of  K8SbS4  in  KOH-f  Aq  at  25°. 

Kasks* 

K&i 

Solid  phase 

75 
68.4 
56.8 
50.9 
37  7 
19.8 
11  5 
9.4 
00  0 

0 
3.4 
11.0 
36  1 
25.5 
40.5 
46  9 
49  9 
56.3 

K8SbS4,  5H20 
K8SbS4/  3H20 

K3SbS4 
tt 

K8SbS4+KOH,2H20 
KOH,  2H2O 

tt 

f           N&B. 

Solid  phase 

-  0  1          0.5 
-  0  65         4 
-  0  9           5.7 
—  1  26        7.8 
-  i  45         9.2 
-  1.75       11.2 
0             11.3 
15             19  3 
30            27  1 
38            32 
49.6        38.9 
59.6         45 
69.6        50.7 
79.5        57.1 

Ice 
(t 

NagSbSj, 

tt 

tt 
tt 

9H2O 

(Donk.) 
Solubility  of  K,SbS4  in  alcohoI+Aq  at  10°. 

0,13ft  )H 

KoSbS* 

fy>li  I  phas? 

94 
90.5 

0/8* 
0 

0 

0 

69^2 

76.1 

K8SbS4?  5H20 

(Donk,  Chem.  Weekbl.  1908,  6.  529,  (>29,  767.) 

*  Two  liquid  layers  are  formed. 
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SULPHANTIMONATE  THIOSULPHATE,  SODIUM 


Solubility  of  Na3SbS4+NasS2O3  m  H20. 

Solubility  of  Na3SbS4  in  methyl  alcohol  at  t°. 
Solid  phase,  Na3SbS4-f  9H20. 

NalbS, 

Nal203 

Solid  phase 

t-O' 

t  =  30° 

t°  =  10° 

CB?OH 

Na-jSbSi 

Chs°OH 

NasSbSt 

11  8 
4  4 
0  8 
0  1 
0.0 

0 

4 
14 
27 
33 

9 
6 
3 
6 

Na3SbS4,  9H20 
Na2S203,  5H20 

3  4 
15  5 
23  1 
50  3 

57 
81.7 
92 
95  9 

8  6 
2  8 
2  1 
0  3 
0  1 
0  05 
0  2 
2  0 

0 

18  1 
33  1 
65  7 
84  2 
91  2 
94 

27  1 
12  8 
5  8 
0  1 
0  1 
1  2 
3  9 

t°  =  30° 

19  9 
12  5 
4  2 
1 
1 
1 
0 

7 
16 
37 
43 
47 
47 
45 

7 
4 
7 
8 

.8 
8 

Na3SbS4,  9H2O 

Na8SbS4+Na2S203,  5H2O 
Na2S208,  5H20 

(Donk,  I.  c.) 

Sodium  sulphantimonate  thiosulphate, 
Na3SbS4,  2Na2S203+20H2O. 
Efflorescent,  and  decomp.  by  H2O.     (lin- 
ger, Arch.  Pharm.  (2)  147.  193.) 
]N  o  double  salt  exists.    See  Donk,  Na3SbS4 
+Na2S2O3  under  Na3SbS4. 

(Donk,  I  c.) 

Solubility  of  NasSbS4  in  alcohol  + Aq  at  t°. 
Solid  phase,  Na3SbS4+9H20. 


t-0- 

t-30° 

t°=65° 

0 

s 

« 

<3Q 

ft 

1 

1 

* 

6 

& 

0 

S 

0 
3.7 

11  8 
8  2 

5. 
10  3 

19  3 
14-  6 

0 

4  7 

47  9 
39  3 

12.7 

3  2 

24  8 

6  4 

8 

36.5 

29. 

0  9 

46 

1  2 

*54.1 

4  1 

60.8 

0 

76.2 

0 

81. 

0 

*  Two  layers  are  formed 


Composition  of  above  layers. 


Alcohol  layer 

HsO  layer 

%  alcohol 

%  NaaSbS* 

%  alcohol 

%  NasSbSi 

54  1 
40  4 
33.5 

4  1 
10  2 
14.1 

8  0 
14.3 
18.8 
27.2 

36  5 

27.8 
24.1 
18  0 

(Donk,  L  c.) 


Strontium  sulphanumonate. 
Sol,  in  H20;  pptd.  by  alcohol. 

Uranium  sulphantimonate. 
Ppt 

Zinc  sulphantimonate,  Zns(SbS4)2. 

Ppt.  Sol.  in  hot  Na3SbS4+Aq;  insol.  in 
ZnSO4+Aq.  Partially  sol.  in  KOH-fAq; 
sol  in  hot  HCl+Aq  (Rammelsberg,  Pogg. 
62.  233.) 

Sulphantimonous  acid. 

Ammonium  metosulphantimonite,  NH4SbS2. 

Insol.  in  H20.  (Rouget,  C.  R.  1898,  126. 
1145.) 

-f2H20.    Insol   in  H20  and  alcohol. 

Decomp.  in  the  air.  (Stanek,  Z.  anorg. 
1898,  17.  119.) 

Ammonium  or^osulphantimonite, 

(NH4)8SbS8, 

Easily  decomp.  Stable  only  in  presence 
of  (NH4)2S.  Sol.  in  H20.  Insol.  in  alcohol, 
by  which  it  is  pptd.  from  aqueous  solution. 
(Pouget,  A.  ch.  1899,  (7)  18.  536.) 

Ammonium  parasulphantimorute, 
(NH4)2Sb4S7. 

Stable  in  the  air. 

Insol.  in  H20. 

Decomp.  by  acids.  (Stanek,  Z.  anorg, 
1898,  17.  120.) 

Stable;  cryst.  from  hot  solutions.  (Pouget 
C.  R.  1898,  126.  1145.) 


SULPHANTIMONITE,  MANGANOUS  POTASSIUM 


Ammonium  silver  ort/josulphantimonite, 

NH4Ag2SbS3. 
Decomp.  by  H2O     (Pouget,  A.  eh.  1899, 
(7)  18.  551  ) 

Barium  ?/*t>tasulphantimonite,  BaSb2S4 

+4V2H20. 

Insol.  in  H2O.  (Pouget,  A.  ch.  1899, 
(7)  18.  541.) 

Barium  or^osulphantimonite,  Ba3Sb2S6 

-f~8H20. 

Decomp.  in  the  air  and  by  HoO  Some- 
what sol  in  BaS-f-Aq.  (Pouget,  C.  R.  1898, 
126.1792.) 


Barium  />y™sulphaiitimonite, 

+8H2O. 
Deeomp.  by  H20. 
Nearly  insol.  in  BaS+Aq.    (Rouget.) 

Barium  sulphantuaonite,  Ba3SbiSa-flOH20. 

Pptd.  from  aq.  solution  of  ortho  and  pyro- 
barium  salts.  (Pouget.) 

Ba6Sb4Sll+lGH2O.  (Pouget,  A.  ch.  1899. 
(7)  18.  538.) 

Calcium  sulphantimoiute  basic,  Ca(.OH)SbS2. 

Insol.  in  H20. 

Sol.  in  cone.  HC1.  (Pougefc.  A.  ch.  1899, 
(7)18.544.) 

Calcium  ^yrasulphoantimonite,  CaJ3b2S& 
-H5H20. 

Sol.  in  H20  without  decomp.  (Pouget, 
C  R.  1898,  126.  1793.) 

Cobaltous  orMosulphantimonite,  Co3Sb2S6. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  554.) 

Cuprous  wetasulphantimonite,  CuSbS2. 

Sol  in  mixture  of  HNOS  and  tartaric  acid 
with  separation  of  S. 

f  Insol.  in  NH4pH-fAq.  Docomp  by  hot 
KOH  and  alkali  sulphides  4-  Aq.  (Sommer- 
lad,  Z.  anorg,  1898,  18.  430.) 

4Min.  Wolftlxr  ite.  Sol.  in  EIXO8+Aq 
with  separation  of  &  and  vSb2()3. 

Cuprous  or/Aosulphantimomte,  Cu»SbSs. 
(Sommerlad,  Z.  anorg.  1898,  18.  432.) 
Ppt.    Insol.  in  H20.    Decomp.  by  H20. 

(Pouget,  A.  ch.  1899,  (7)  18.  556.) 

Cuprous  sulphantimoiute,  Cu2Sb<S7. 
Min.  Guegarite. 

Cupric  or^osulphantimanite,  CujSb2Sc. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  557.) 

Cuprous  lead  sulphantunonite,  CugSbS*. 


Min.  Bovrrwnite.     Decomp,  by  HNO8-f- 
Aq,  and  aqua  regia. 


Cuprous  potassium  or//K?sulpliantimonite, 
Cu2KSbS3. 

Ppt  ;  easily  decomp.  by  H20.  (Pouget, 
C.  R.  1899,  129.  104.) 

-f3H2O.  Ppt.,  decomp.  by  H2O.  (Pou- 
get, A.  ch  1899,  (7)  18.  556.) 

Iron  (ferrous)  o^/iosulphantimonite, 

Fe3(Sb3S)2 

Ppt      (Pouget,  A.  ch.  1899,  (7)  18.  554.) 
Min.     Brrthiente.    fSl  sol.  m  HCl+Aq; 
casily  sol.  in  aqua  regia. 

Lead  ort/iosulphantimonite,  Pb3(SbS3)2. 

Ppt.  Ven'  si.  sol.  in  H2O.  Decomp.  by 
H2O.  (Pouget,  A.  ch.  1899,  (7)  18.  553.) 

Min.  ftoukmjmt".  Completely  sol.  in 
hot  HCl-f  Aq;  decomp.  by  HNO3-fAq. 

Lead  sulphantimonite. 

Sol.  in  boiling  cone.  HNOs+Aq.  (Four- 
net.) 

Pb(SbS2)2.  Min.  Zwkmile.  Decomp. 
by  hot  HCl-f  Aq. 

4PbS,  Sb2S3.    Min.  PlaguuM: 

2PbS.  kSb2Ss.  Min.  Jamewnite  Decomp. 
by  hot  HCl-f  Aq. 

4PbS,  Sb2S3.    Min.  Meneyhinite. 

5PbS,  8b«8«.    Min.  Geokronite. 

6PbS,  Sb2S3.    Min.  Kibri^cnite  (?). 

Lead  potassium  of  Mosulphantimonite, 
PbKSbS,. 

Very  si.  sol,  in  H20. 

Decomp.  by  H2O.  -  (Pouget,  A.  ch.  1899, 
(7)  18.  554.) 

Lead  silver  sulphantimonite,  (  Aga,  PhJiSb^n. 
Min.  Frriedebenile. 


Lithium  /?r^/iosulphantimonite,  Lia 
H-3H20. 

Very  deliquescent. 

Very  sol  in  Ha(J.    (Pouget,  A.  ch.  1899, 
(7)  18.  530.) 

Lithium  pamsulphantimonite, 

Li^b4S7+3HjO. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  531.) 

Lithium  silver  or^osulphantimonite, 

LiAgsSbS,. 

Decomp.  by  HS(X    (Pouget,  A.  ch.  1899, 
(7)  18.  551.) 


Manganous 

Ppt.    SL  soL  in  HA      (Pouget,  A.  ch 
1899,  (7)  18.  553.) 

Manganous  potassium  <wM0sulphantimonite, 


SL  sol.  in  HA    Decomp.  by  HaO.    (Pou- 
get, A.  ch.  1899,  (7)  18.  553.) 
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SULPHANTIMONITE,  NICKEL 


Nickel  or^osulphantimonite,  Ni8Sb2Sc. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  554.) 

Potassium  wetasulphantimonite,  KSbS2. 

Insol.  in  cold  H20.  Decomp.  by  hot  H20. 
(Pouget,  A.  ch.  1899,  (7)  18.  513.) 

•flJiHaO.  Sol  in  H20,  but  decomp 
quickly. 

Sol.  in  H2O.  (Stanek,  Z.  anorg.  1898,  17. 
119.) 

Potassium  or^osulphantimonite,  K3SbS8 

Very  deliquescent 
Very  sol  in  H2O 

Decomp.  by  acids.  (Pouget,  A.  ch.  1899, 
(7)  18.  518.) 

Potassium  sulphanthnonite,  K2Sb4S7-|-3H20. 

SI.  sol.  in  H20  and  not  decomp.  thereby. 
(Pouget,  A.  ch.  1899,  (7)  18.  522.) 

Decomp.  in  the  air 

Sol.  in  K2S+Aq.  (Stanek,  Z.  anorg.  1898, 
17.  120  ) 

2K2S,  Sb2S3.  Sol.  in  H20.  (Ditte,  C  R. 
102.  68.) 

zK:2S,  2/Sb2S3.  Deliquescent.  When  K2S 
is  in  excess,  sol.  in  H20;  when  Sb2S3  is  in  ex- 
cess, partially  sol.  Aqueous  solution  is  de- 
comp. by  all  acids,  even  C02,  and  by  K2C08, 
Na2C08,  NaHCOa,  KHC03,  kffJffCQ.+Aq. 
Insol.  in  absolute  alcohol.  (Kohl.) 

Potassium  hydrogen  sulnhantimonite, 

KHSb^r. 
(Pouget,  A.  ch.  1899,  (7)  18.  522  ) 

Potassium  silver  or^Aosulphantimonite, 

Ag2KSbSs. 

Decomp.  by  boiling  H20.  (Pouget,  C.  R. 
1897,  124.  1519  ) 

Potassium  zinc  oriAosulphantimonite, 

ZZnSbS3. 

Decomp.  by  H20.  (Pouget,  A.  ch.  1899, 
(7)  18.  552.) 

Silver  or^osulphantimonite,  AgsSbS8. 

Ppt.  SI.  sol.  in  H20.  (Pouget,  A.  ch. 
1899^  (7)  18.  547.) 

Mm.  Pyrargynte.  Sol.  in  HN08-hAq 
with  residue  of  S  and  Sb208.  KOH+Aq  dis- 
solves out  Sb2S8. 

Silver  sulphantimonite. 

AgSbS2,    Min.  Miargyrite. 

5Ag2$,  Sb2S8.  Min.  Stephanite.  Easily 
decomp.  by  warm  HN08+Aq, 

12Ag2S,  Sb2S8.    Min.  Polyargyrite. 

Silver  sodium  or£A0sulpliantim.oxute, 


Decomp.  by  H20.    Pouget,  A.  ch.  1899, 


Sodium  wetasulphantimonite,  NaSbS2. 

Deliquescent.  Decomp.  by  hot  H2O. 
When  Na2S  is  in  excess,  sol.  in  H20.  but 
partially  sol.  if  Sb2S8  is  m  excess  (Unger, 
Arch  Pharm.  (2)  148.  1.) 

Ppt.  Insol  m  H2O.  (Pouget,  C.  R.  1898, 
126.  1145.) 

Sodium  or^osulphantimonite,  Na8SbS8 

+9H2O. 

Decomp.  in  solution  in  H20.  (Pouget, 
C.  R.  1898, 126.  1144.) 

Sodium    sulphantimonite,   JSra2Sb4S74-2H2O. 
Sol.  in  H20.     (Pouget,  C.  R.  1898,  126. 

1145.) 

JSTa6Sb4S9.    (Pouget,  C  R.  189S,  126.  1144.) 
4Na2S,   3Sb2S34-3H20,     Permanent;   sol 

in  H2O.    Insol.  in  alcohol  and  ether.    (JKohl.) 

Strontium  or^osulphantimonite,  Sr3Sb2S6 

+10H30. 

Sol.  in  H20.  (Pouget,  C.  R.  1898,  126. 
1793.) 

Strontium  p^/rosulphantimonite,  Sr2Sb2Sfi 

+15H20. 

Sol  ni  H2O  without  essential  decomp. 
(Pouget,  C.  R.  1898,  126.  1793.) 

Zinc  orMosulphantimonite,  Zn3Sb2S6. 
Ppt.     (Pouget,  A,  ch.  1899,  (7)  18.  552.) 

OrZ/wsulpharsenic  acid,  H3AsS4. 

Ppt.  Loses  H2S  by  prolonged  boiling  with 
H2O.  (Nilson,  J.  pr.  (2)  If  145.) 

See  also  Sulphoxyarsenic  acid. 

Ammonium  sulpharsenate,  (NH4)4As2S7. 

Known  only  in  solution  in  H20.  Decomp. 
on  boiling  into — 

NHiAsSs.    Sol.  in  alcohol. 

(NH4)8AsS4.  Sol.  in  H2O.  Precipitated 
by  alcohol. 

(NH4)2S,  12As2Sfi.    Ppt.    Insol.  in  H2O. 

Ammonium  magnesium  sulpharsenate. 

(NH4)2S,  MgS,  As2S6. 

Ammonium  sodium  sulpharsenate. 

(NH4)8AsS4,  Na3AsS4. 
Much  more  sol.  in  H20  than  Na8AsS4j;  sL 
sol.  in  cold,  more  sol.  in  hot  alcohol.    (Ber- 
zelius.) 

Barium  sulpharsenate,  Ba(AsS8)2. 

Sol  in  H20  and  alcohol.  Decomp.  by 
evaporation. 

Ba2As2S7.  Sol.  in  H20  in  all  proportions 
with  decomp.  Decomp.  by  alcohol. 

Bas(AsS4)2.  Sol.  in  H20.  Insol.  in  alco- 
hol. 

BaS,  3As2S5.    Ppt.    Insol.  in  H,O. 


SULPHAESENATE,  SODIUM  ZINC 
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Barium  potassium  sulpharsenate, 
KBaAsS4-f6H2O. 

Easily  sol.  in  H2O. 

Decomp.  by  acids  with  separation  o 
(Glatzel,  Z.  anorg.  1911,  71.  209.) 


Barium  sulpharsenate  sulpharsenite, 

Ba3(AsS4)2,  Ba2As2S5-{-4H20. 
SI.  sol.  in  cold,  more  easily  in  hot  H2O. 
(Nilson.) 

Bismuth  sulpharsenate,  2Bi2S8,  3As2S6. 
Sol.  in  NajAsS4+Aq. 
Bi2S3,    3As2Ss.     As   above.      (Berzelius.) 


Cadmium  sulpharsenate. 
Ppt.    (Berzelius,  Pogg.  7.  88.) 


Calcium  sulpharsenate, 

Sol.  in  HjjO  and  alcohol 

Ca3(AsS4)2.  Easily  sol  in  H2O.  Insol.  in 
alcohol. 

H-lOHaO.  Easily  sol.  in  H20.  (Nilson,  J. 
pr.  (2)  14.  169.) 

6CaS,  2AsS2S6+6H20.  Easily  sol.  in  H20. 
(Nilson,,  J.  pr.  (2)  14.  163.) 

Cerous  sulpharsenate,  €0^8287. 
Ppt. 

Ce3(AsS4)2.    Ppt 
3.    Ppt. 


Cobaltous  sulpharsenate,  Co2As2S7. 

Ppt.  Sol.  in  excess  of  sodium  sulpharsen- 
ate -fAq. 

Cuprous  sulpharsenate,  CuaAsS4. 

Ppt.    (Preis,  A.  257.  201.) 

Min.  Enarqite.  Cfarite.  Not  wholly  de- 
comp. by  HCl+Aq,  Sol.  in  HCi-i-Aq  with 
residue  of  As20s.  Not  attacked  by  KOH  -f  Aq. 

Cupric  sulpharsenate,  Cu2As2S7. 

Ppt.  Sol.  in  (NHJjiS-f-Aq.  Decomp.  by 
NH4OH-j-Aq.  (Berzelius.) 

Cu,(AsS4)2.     Ppt.     (Preis,  A.  267.  201.) 

Glucinum  sulpharsenate* 
SI.  sol.  in  H20. 

Gold  sulpharsenate,  AuAsS4. 
Sol  in  pure  H20.    Insol.  in  Na»AaS«+Aq. 
3AsaS».    Sol.  in  HjO.    (Berzelius.) 


Iron  (ferrous)  sulpharsenate,  Fe2AssSr* 
Ppt.    Sol.  in  NajAsS4-f-Aq.     (Berzelius.) 


Iron   (ferric)   sulpharsenate, 
Ppt.    SoL  in  Na»AsS4-hAq.     (Berzelius.) 

Lead  sulpharsenate,  Pb2As2S7. 

(Berzelius.) 
Ppt. 


Lithium  sulpharsenate,  Li3AsS4. 

Easily  sol.  in  hot,  less  sol.  m  cold  H2O. 
Insol.  in  alcohol. 

Li^SiiSj  Completely  soL  in  II2O.  De- 
comp. by  alcohol. 

LzAsS3.    Known  only  in  acid  solution. 


Magnesium  sulpharsenate, 

Sol.  in  all  proportions  of  H20,  and  in  al- 
cohol. 

Mg3(AsS4)2.  Sol.  in  H2O.  Decomp. 
alcohol. 

3MgS,  As2S5.    Nearly  insol.  in  H20. 

5MgS.  2As2Sfi+15H20.  Very  sol.  in  H30. 
(Nilson.) 

Manganous  sulpharsenate,  Mn2As2ISr. 
SI  sol.  in  H2O. 

Mn3(AsS4)2.    Permanent.    SI.  sol.  in  H20. 
6MnS,  As2S6.   SI.  sol.  in  H20. 


Mercurous  sulpharsenate, 
Ppt. 


Mercuric  sulpharsenate, 
Ppt.    (Berzelius,  Pogg.  7.  29.) 
Hg3(AsS4)2.     Ppt.     (Preis,  A.  257.  200.) 

Nickel  sulpharsenate,  Ni3(AsS4)2. 

Ppt.  Not  decomp.  by  HCl-fAq.  Sol.  in 
Na3  AsS4  -fAq.  (Berzelius.) 

2ft  18,  Asu^fi.    As  above. 

Potassium  sulpharsenate,  KAsS«. 

Known  onty  in  alcoholic  solution. 

J\4As2S7.  Deliquescent.  Sol.  in  H20,  from 
which  alcohol  ppts.  KsAsS^ 

K3AsS4.  Deliquescent.  Very  sol.  in  HaO, 
from  which  it  is  precipitated  by  alcohol. 

-hH20.  Very  deliquescent.  (Nilson,  J. 
pr.  (2)  14.  159.) 

Potassium  sodium  sulpharsenate* 
Sol.  in  H20, 


Silver  sulpharsenate, 
Ppt.    (Berzelius,  Pogg.  7.  29.) 
Ppt. 


Sodium  sulpharsenate,  NaAsSj. 

Known  only  in  alcoholic  solution. 

Na4As2S7.     Sol.  in  H*0.     Alcohol  ppts. 
Na»As$4  from  HaO  solution. 

NaaAsSi-fr^HaO.     Easily  sol.  in  HA 
from  which  it  is  precipitated  by  alcohol. 

-f-SBkO.    Insol.  in  alcohol:  very  sol.  in 
HiO.    (McCay,  Z.  anal.  1895,  34.  726.) 

-fr-9H2(X    (tfilson,  J.  pr.  (2)  14.  160.) 
,  12AssS«  (?).    Insol.  in  H*0, 


Sodium    zinc    sulpharsenate,    NaZnAsS4+ 

4HjO. 

Sol.  in  hot  H20  with  decomp.    (Preis,  A. 
257.  202.) 
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Strontium  sulpharsenate,  Sr3(AsS4)2. 

Easily  sol.  in  H20;  insol.  in  alcohol. 

Sr2As2S7.  Easily  sol.  in  H2O,  from  which 
alcohol  ppts.  Sr3(AsS4)2. 

Strontium  sulpharsenate  sulpharsenite, 

Sr5(AsS4)2,  SraAflaS6+4HaO. 
Easily  sol.  in  H2O.    (Nilson,  J.  pr.  (2)  14. 
162.) 

Thallous  sulpharsenate,  Tl3AsS4. 

Not  decomp.  by  H20.  Decomp.  by  dil. 
acids.  Insol.  in  oil.  alkali  sulphides.  Par- 
tially decomp.  by  boiling  with  a  cone,  solu- 
tion of  sodium  sulphide."  (Hawley,  J.  Am. 
Chem.  Soc.  1907,  29.  1013.) 

Tin  (stannous)  sulpharsenate. 
Ppt. 

Tin  (stannic)  sulpharsenate. 
Ppt. 

Uranic  sulpharsenate,  2UaS3,  As2S5. 
Ppt.   Sol.inNa3AsS4-fAq. 

Zinc  sulpharsenate,  Zn3(AsS4)2. 
Ppt.    (Berzelius.) 
2ZnS,  As2Ss.    Ppt.    (Berzelius.) 
ZnS,  As2S5.    (Wohler.) 

Disulpharsenic  acid. 
See  Disulphoxyarsenic  acid. 

Sulpharseniosulphomolybdic  acid. 
Ammonium  sulpharseniosulphomolybdate, 


Very  unstable. 

Sol.  in  H20  with  decomp.  (Weinland.  Z. 
anorg.  1897,  16.  49.) 

Barium  -  ,  Ba2As2S7(MoS5)2+14H20. 
Sol.  in  H20  with  decomp.    (Weinland.) 

Potassium  -  ,  KAsS3(MoS3)  +  4H2O. 

(Weinland.) 

K«AsA(MoS«).+8HiO.  Sol.  in  H20: 
Decomp.  by  "mineral  acids.  Insol.  in  alcohol, 
(Weinland.) 

Sodium1  -  ,  NaAsS8(MoS8)-f6H2O. 

Insol.  in  H20.  Easily  sol.  in  dil.  NaOH 
andNHs+Aq.  (Weinland.) 

Na4AaiS7(MoSi)2+14HaO.  Sol.  in  H30. 
Decomp.  by  mineral  acids.  (Weinland.) 

Sulpharseniosulphoxymolybdic  acid. 

Barium  sulpharseniosulphoxymolybdate, 

20. 


Sol.  in  H2O.     (Weinland,  Z.  anorg.  1897, 
15.  60.) 


Magnesium  sulpharseniosulphoxymolybdate, 

Mg2As2S7(Mo2S303)  -J-16H20. 
Very  sol.  in  H2O.    (Weinland.) 

Potassium ,  KAsS3(MoSO2) +2J^H2O. 

Sol.  in  H20  with  decomp.    (Weinland.) 
K4As2S7(Mo2S3O3)-h6H20.     Very  sol.   in 

H20.    Weinland,) 

+10H20.    (Weinland.) 

Sodium ,  NaAsS3(MoS02)4-5H2O. 

SI  sol.  in  cold,  very  sol,  in  hot  H20.  (Wein- 
land.) 

Na4As2S7(Mo2S3O3)+15H20.  Very  sol. 
in  H2O.  (Weinland.) 

Sulpharsenious  acid. 

Ammonium  sulpharsenite,  NH4As3S5-h2H20. 

Insol.  in  H2O.  Ppt,  Sol.  in  KOH  or 
NH4OH4-Aq.  SI.  attacked  by  boiling  HC1+ 
Aq.  (Nilson,  J.  pr.  (2)  14.  42.) 

(NH4)4As2S5=2(NH4)2S,  As2S8.  Sol.  in 
H20,  from  which  alcohol  ppts.  (NH^sAsSa. 

(NHJaAsS, »3(NH4)«S,  As2S3.  Decomp. 
on  air;  sol  in  H20.  Insol.  in  alcohol 

(NH4)5As3Si0.  Sol  in  H20.  (Nilson,  J. 
pr.  (2)  14.  160.) 

Barium  sulpharsenite,  Ba2As2S5. 

SI.  sol.  in  H20.    Decomp.  by  alcohol. 

+5H20.  SI.  sol.  in  H20.  (Nilson,  J.  pr. 
(2)  14.  46.) 

+15H20.    SI.  sol.  m  cold  H20.    (Nilson.) 

Ba3(AsS3)2.  SI.  sol.  in  H20.  Precipitated 
by  alcohol. 

-h!4H20.  SI,  sol.  in  cold,  easily  in  hot 
H20.  (Nilson.) 

Ba(AsS2)2+2H20.  Insol.  in  H20.  (Nil* 
son,  J.pr.  (2)14.44.) 

BaAs12Si9.    Insol.  in  HCl+Aq.    (Nilson.) 

Bismuth  sulpharsenite,  2Bi2S3,  As2S3. 
Ppt. 

Cadmium  sulpharsenite. 
Ppt.    (Berzelius,  Pogg.  7.  146.) 

Calcium  sulpharsenite,  Ca2As2S6. 

Sol.  in  H20,  from  which  alcohol  ppts. 
Cas(AsS3)2. 

Ca3(AsSs)2.   Sol.inH2O. 

+ 15H20.   Precipitated  by  alcohol. ' 

Ca(AsS2)2+10H20.  Sol.inH20.  (Nilson, 
J.  pr.  (2)  14.  54.) 

CaAssSw-f  10H20  (?).  Insol.  in  cold  H2O. 
Decomp.  by  hot  H2O.  (Nilson.) 

CaAs18S28+10H2O  (?).  SI.  sol,  in  hot  H«0. 
(Nilson,) 

Ca7As2Sio+25H2O.  SI.  sol.  in  cold  or  hot 
H2O.  (Nilson.) 

Cerous  sulpharsenite,  Ce2As2S$. 
Ppt. 
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Chromic  sulpharsenite,  2Cr2S,j,  3As2S3 
Ppt.    Insol  in  Na2S+Aq 

Cobaltous  sulpharsenite,  2CoS,  As2S3. 

Ppt.  Sol.  in  excess  of  sodium  sulpharsen- 
ite+Aq. 

Cuprous  sulpharsenite, 

3Cu2S,  2As2S3  =  Cu  As4Sq. 

Mm.  Bmmte.  Decomp.  by  hot  acids  and 
KOH+Aq. 

2Cu2S,  AsaSs^CmAsaSs  Decomp.  by 
acids,  KOH  and  K2S+Aq.  (Sommerlad,  Z. 
anorg.  1898,  18.  434  ) 

Cupric  sulpharsenite,  Cu3AsS3 

Insol  in  H2O  or  HCl+Aq.  Sol.  in  Na3AsS3 
+Aq 

Cu8AsaS5.    Ppt     (Berzelius.) 

Glucinum  sulpharsenite,  2G1S,  As2S3. 

Ppt.  SoL  in  acids;  partly  sol.  in  NH4OH 
+Aq. 

Gold  sulpharsenite,  2Au2S3,  3As2S3. 
Ppt.    (  Berzelius.) 

Iron  (ferrous)  sulpharsenite. 
Ppt     Sol  in  NajAsKa+Aq.    (Beraelius.) 

Iron  (ferric)  sulpharsenite. 

Ppt.  Sol.  in  excess  of  a  ferric  salt,  or 
Na3AsS3  +  Aq.  (  Berzelius.) 

Lead  sulph&rsenite,  Pb2As2$6. 
Ppt.    Min  Dufreynosite. 
Pb(AsS2)2  =  Pb$,  As2S3.     Min.    tiartorite. 
Pb<As2S7.    Mm,  Jardanite. 

Lithium  sulpharsenites. 
Resemble  K  salts. 

Magnesium  sulpharsenite,  MgaAsaS6. 

Almost  completely  sol.  in  H20.  Easily  soL 
in  alcohol.  (Berzelius.) 

+8HtC).    HLsoLfcrHaO.    (Nilson.) 

Mg(As8j)i+5HiO.  Slowly  sol  in  both 
cold  and  hot  H20.  (Nilson,  J.  pr.  (2)  14. 
59.) 

Mgi(ArfW,+9H«0.    (Nilson.) 


Manganous  sulpharsenite, 
Ppt   Decomp,  by  HCl+Aq, 

Mercurous  sulpharsenite,  (Hg2)2As2S5. 
Ppt   (Berzelius.) 

Mercuric  sulpharsenite,  Hg2As2S6.  . 

ib(A88ft)i.   Ppt   (Berzelius,  Pogg.  7.  149.) 

Nickel  sulpharsenite,  Ni3(AsS,)i. 
Ppt.    (Berselius.) 


Platinum  sulpharsenite,  PtaAs2S5 
Ppt. 


Potassium  sulpharsenite, 

Decomp.  by  H20  or  alcohol.     (Berzclius  ) 

K3AsS3  Sol  in  H20.  Insol.  in  alcohol, 
(Berzelius  ) 

K2As4S7.  Sol.  in  H20  and  alcohol.  (Ber- 
zelius ) 

KaAsSa     Decomp.  by  H20.    CBerzelius.) 

+2J^H20.  Not  wholly  sol.  in  HS0.  (Nil- 
son,  J.  pr.  (2)  14.  30.) 

K-As4S»  +8HaO.    (Nilson.) 

KAsaSs+HaO.  Insol.  in  H2O.  Slowly  at- 
tacked by  hot  HCl-t-Aq.  Sol.  in  KOH+Aq. 
(Nilson.) 

Silver  sulpharsenite,  12Ag2S,  AssS3. 

Ppt  (Sommerlad,  Z.  anorg.  1898,  18. 
428.) 

5  Ag2S,  As2S3  =  Ag^VsS4     (Sommerlad.) 

Ag3AsS3.  Mm.  Proustite.  SoL  in  HN03+ 
Aq  KOH+Aq  dissolves  out  Sb2S3.  (Senar- 
mont,  A.  ch.  (3)  32.  129,  Wohler,  A.  27.  159.) 

2AgaS,  AsaSj  Partially  sol.  in  HN03  + 
Aq.  (Berzelius.) 

AgAsSa.    (Berzelius,  Pogg.  7.  150.) 

Sodium  sulpharsenite,  NaAsS2+J^H20. 

Attacked  by  HCl+Aq  with  difficulty. 
(Nilson,  J.  pr,  (2)  14.  37.) 

+1  HH2O.  Forms  coagulum  with  cold,  sol. 
in  hot  HaO.  (Nilson  ) 

Na2As4&7+6H20.  Sol.  in  much  H20;  not 
easily  decomp.  by  HCl+Aq  (Nilson.) 

NaABa»SB+4JI*O.  Ppt.  (Nilson,  J,  pr.  (2) 
14.3.) 


Strontium    sulpharsenite,    3SrS, 
15H20. 

Sol.  in  HaO+Aq;  insol.  in  alcohol.  (Voigt 
and  Guttling.) 

3Sr8,  As2S8.  Sol.  in  IISO;  decomp.  by 
alcohol. 

+15HA    (Nilson,  J.  or.  (2)  14.  53.) 

Sr(AsS2)2+2^n20,  81.  sol.  in  HaO.  (Nil- 
son.) 

Thallous  sulpharsenite,  TlAsS2. 

Ppt.  Decomp.  by  KOH+Aq.  (Gunning, 
J.  B.  1868.  247.) 

Above  compound  is  a  mixture  of  As2Ss  and 
TltS.  (Hawley,  J.  Am.  Chem  Soo.  1907, 
29.  1012,) 

Min.  Lorandite,  (Kuenrier  and  Loozka, 
C.  C.  1904,  II.  844.) 

Tin.  (stannous)  sulpharsenite, 
Ppt. 

Tin  (stannic)  sulpharsenite, 
Ppt.    (Berzelius,  Pogg.  7.  1470 

Uranic  sulpharsenite,  2U2S 
Ppt. 
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Zinc  sulpharsenite. 
Ppt.    (Berzeiius,  Fogg,  7,  145.) 

Zirconium  sulpharsenite,  2Zr2S3,  As2S8. 

Ppt.  Insol  in  solutions  of  alkali  sulph- 
arsemtes.  SL  sol  in  Na2S  Aq.  Not  de- 
comp.  by  acids.  (Berzelms ) 

"  Sulphatammon,"  2NH8,  S03. 

(Rose ) 

Is  ammonium  imidosulphonate,  which  see. 
(Berglund.) 

"Parasulphatammon,"  3NHS,  2SOS. 

(Rose.) 

Is  basic  ammonium  imidosulphonate,  which 
see.  (Berglund.) 

Sulphatoiodic  acid. 

Potassium  sulphatoiodate,  K2HOSSI04  or 
KIOj,  KHS04. 

Decomp.  by  H20.  (Blomstrand,  J.  pr  (2) 
40.  317) 

See  lodate  sulphate,  potassium. 

Sulphatooctamine  cobaltic  carbonate 

(S04)2Co2(NH8)8C03  -{-4H20. 

Sol.  in  H20  (Vortmann  and  Blasberg,  B. 
22.  2650.) 

(S04)Co2(NH3)s(C03)2+3H20.  Sol.  in 
H20.  (V.  and  B.) 

See  Carbonatotetramine  cobaltic  sulphate. 
(Jorgensen.) 

Sulphatoplatinamine  sulphate, 

SOJPt(NHs)«S04+3BT80 
Easily  sol.  in  H20.     Sol.  in  H2SO4-J-Aq. 

Sulphatoplatindiamine  sulphate, 

S04Pt(N2B6)2S04-fH20. 
Insol  inH2O. 

Sulphatopurpureocobaltic  bromide. 

Co030<)(NBUiBr. 

Sol.  in  H20,  from  which  it  is  precipitated 
by  cone.  HBr+Aq.  (Jorgensen,  J.  pr.  (2) 
25.  94) 

carbonate,  ((SO4)Go(NH8)fi]2C08-f ' 

4H2O. 

Sol.  in  H20.  (Vortmann  and  Blasberg,  B. 
22.  2648.) 

chloroplatmate,  2Co(S04)(NH8)fiCJ, 

PtGl4+2H2(X      . 
SI.  sol.  in  cold  H20.    (Jorgensen.) 


—  nitrate,  Co(S04)(NH8)fi(NOs). 
Somewhat  si.  sol.  in  cold  HaO,   (Jo'rgensen.) 


Sulphatopu 


obaltic  sulphate, 


Very  easily  sol  in  H20.  (Jorgensen,  J.  pr. 
(2)  25.  94.) 

Co(S04)NHi)5(Ha04)+2HiO.  Sol.  in 
about  25  pts  of  cold  H20,  Sol.  in  dil.,  msol. 
in  cone.  NH4OH+Aq.  (Jorgensen.) 


Sulphazic  acid,  **««,-.»-„ 

SO3H— N  (OH)— 0—N— (OH)S03H. 
Known  only  in  its  salts.    (Raschig,  A.  241. 
161.) 

Potassium  sulphazate,  K3HS2N2O9  = 

(S03K)  (OK)N— O— N(OH)— (S03K) . 
Sol.  in  H2O,  but   decomp.   on  standing. 
(Easchig,  A.  241.  161.) 

Sulphazidic  acid. 

(FremyJ 

See  Hydroxylamine  monosulphomc  acid. 

Sulphazilinic  acid. 
See  Oxysulphazotic  acid. 

Meteulphazilinic  acid. 
See  Tnsulphoxyazotic  acid. 

Sulphazinous  acid. 
See  Dzhydroxylamine  sulphonic  acid. 

Sulphazotic  acid,  HeNAOn  = 

(S08H)^NH— NO  -OH(S03H). 
Known  only  in  its  salts.     (Glaus,  A.  168. 
52  and  194).    Has  the  formula 

(SOaH)2NH<£>NH(SOsH)2 
(Raschig,  A.  241.  161.) 

Lead  potassium  sulphazotate. 

Insol.  in  cold,  decomp.  by  hot  H20.  Insol. 
in  alcohol  and  ether.  (Fremy,  A.  ch,  (3)  15. 
439.) 

Potassium  sulphazotate,  K5HN2S4Oi4+H2O 
-  (S08K)2NK  <3>  NH(S03K)2. 

Very  sol.  in  hot,  less  in  cold  H2O.  (Ras- 
chig, A.  241.  161.)  Decomp,  gradually  by 
boiling.  (Glaus.)  Insol.  in  alcohol  or  ether. 
(Fremy,  A.  ch.  (3)  16.  428.) 

True  composition  is  HON(SO3K)2, 
KON(S03K)2-f-H20.  Potassium  hydroxyl- 
amine  ^sulphonate.  (Divers  and  Haga, 
Chem.  Soc.  1900,  77.  432.) 

Forms  basic  salt 

(S08K)2NK<3>NK(S03K)2,       which      is 
easily  sol.,  and  decomp.  by  H2O.    (RaschigO 

Potassium    sodium   sulphazotate, 


Quite  easily  sol.  in  H2O.     (Raschig,  A. 
241.  1610 
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ZXsulphhydroxyazotic  acid,  ONH(SO2H)3. 
Known  only  in  its  salts.  (Glaus.  A  158. 
52  and  194.)  Correct  composition  is  hydroxy- 
lamine  sulphonic  acid  HON(S08H)2,  which 
see.  (Raschig,  A.  241.  161.) 

Sulphhydrozylamic  acid. 

(Claus  ) 

See  Hydroxylamine  mowosulphonic  acid. 

Dt'sulphhydroxyazotic  acid. 

(Claus  ) 

See  Hydroxylamine  disulphonic  acid. 

Sulphides. 

The  sulphides  of  the  alkali  metals  are  sol.  in 
H20;  those  of  the  alkali-earth  metals  are 
much  less  sol  ,  and  are  decomp.  upon  solution 
into  hydrosulphide  and  hydroxide. 

The  other  sulphides  are  insol.  in  H20. 

For  each  sulphide,  see  under  the  respective 
element. 

Sulphimide,  S02NH. 
See  Imidosulphamide. 


Tnsulphimide, 

(S02NH)3. 

SoL  in  methyl  alcohol;  si.  sol  in  ether; 
insol  m  chloroform  and  benzene.  (Hantzsch 
B.  1901,  34.  3440.) 


Ammonium  sulphimide, 
SoL  in  HaO;  insol.  in  alcohol.    (Traube.) 

Barium  -  ,  (S03N)2Ba-f2H2O. 
SoL  in  H20.    (Traube.) 

Potassium  -  ,  S02NK. 
Not  very  sol.  in 


,  S02NAg. 

Sol.  in  500-600  pts.  cold,  more  easily  in 
hot  Hj(X  Sol.  m  acids. 

Sodium  -  ,  S02NNa. 
Very  sol.  in  H20. 

"  Stilphitammon,"  NH3,  S02. 
See  Thionamic  acid. 

Sulphobismuthous  acid. 

Cuprous  sulphobismuthite,  AuBiS*. 

Min.  Emplectite.    SoL  in  HNO«+Aq. 

CUtfBifSj.  Min.  Klaprothite.  Completely 
sol.  in  HCl+Aq. 

CusBiSg.  Min.  Wittichenite.  SoL  in  HC1 
+Aq  and  in  HNO»+Aq. 


Cuprous  lead  sulphobismuthite,  Cu2S,  2PbS, 
Bi2S3. 

Mm.  Patnmte 

Sol.  in  HNOs+Aq  with  residue  of  b  and 
PbSO4. 

Lead  -  ,  2PbS,  BioS3. 
Min.   Cosahte 
2PbS,  3Bi2S3.    Mm.  Chiviatite. 

Potassium  -  ,  KBiS. 

Decomp  byHoO, 

Sol  in  HCl-hAq.  (Schneider,  Pogg.  1869, 
136.  464  ) 

M^asulphoboric  acid,  B2S3H2S. 

Decomp.  by  H20  and  alcohol. 

1  pt.  is  sol.  in  5  pts.  benzene 

1  pt.  is    "  "  5     "    CS2 

Very  si  sol.  in  CS2  at  -20°.  (Stock,  B. 
1901,  34.  401.) 

Sulphocarbonic  acid. 

Ammonium    cuprous    sulphocarbonate, 

CS3CuNH4. 

This  salt  was  formerly  described  as  cupric 
sulphocarbonate  ammonia,  CS«Cu,  XH3. 
(Hofmann,  B.  1903,  36.  1140.) 

Cuprous    potassium   sulphocarbonate, 
CS8CuK. 

Nearly  insol.  in  cold  H20. 

Somewhat  sol.  in  hot  H20,  NaOH  and 
NH4OH+Aq.  (Hofmann.) 

Cupric  sulphocarbonate  ammonia,  CSsCu, 
NH3. 

Very  al.  sol.  in  strong  NHiOH+Aq.;  insol. 
in  cold  H20,  al.  sol,  in  hot  H20,  (Hofmann, 
25.  anorg.  1897,  14.  295.) 

Is  ammonium  cuprous  sulphocarbonate. 
(Hofmann,  B.  1903,  36.  1146.) 

Cuprous  sulphocarbonate  potassium  cyanide, 


Sol  in  H20  and  dil.  alkalies  on  warming. 
(Hofraann,  B.  1903,  36.  1148,) 

Zinc  sulphocarbonate  ammonia, 

CB8Zn,  2NH3. 
Ppt.   (Hofmann,  Z,  anorg.  1897,  14.  277.) 

Sulphocliromic  acid,  HaCrO*,  H0».  ('0. 
SoL  in  HA    OBoIky,  A.  66.  113.) 
)2-    SoL 


.      .        . 

*422-  mH20.  All  salts 
even  alkali  salts  are  insol.  in  HaO.  (Recount, 
Bull.  Soc.  1896,  (3)  15.  315.) 

(Cr303(OH),(S04)*0»,  CraO(OH)a(5K>s)» 
(OH).I(OH)..  SoL  in  H90.  (Wyrouboff, 
Bull.  Soc.  1902,  (3)  27.  72L) 
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Chromium  sulphochromate, 

Cr202(OH)4(SO2)402(OH)2Cr2(OH)6. 

Ppt.:  decomp.  by  boiling  H20.  (Wyrou- 
boff,  Bull.  Soc.  1902,  (3)  27.  720 ) 

Sulphockromous  acid. 

Ferrous  sulphochromite,  FeCr2S4 

InsoL  in  H2O,  and  nearly  so  in  HCl+Aq. 
(Groger,  W.  A.  B.  81,  2.  531.) 

Manganous ,  MnCr2S4. 

Insol.  in  H2O  and  HCl+Aq.     (Groger.) 

Potassium ,  K2Cr2S4. 

Insol.  in  H20  and  in  hot  HCl+Aq. 

Easily  sol.  in  aqua  regia  .  Slowly  sol.  in 
cold,  rapidly  sol.  in  hot  dil.  HN03+Aq 
(Milbauer,  Z.  anorg.  1904,  42.  443.) 

K2Cr4Sr.  Stable  in  the  air;  sol.  m  HN03 
and  aqua  regia  with  decomp.  (Schneider, 
J.  pr.  1897,  (3)  56.  407.) 

Silver ,  Ag2Cr2S4. 

Not  attacked  by  HCl+Aq  even  on  heat- 
ing. Decomp.  by  cone.  HN03.  (Schneider, 
J.  pr.  1897,  (2)  56.  401.) 

Sodium ,  Na2Cr2S4. 

Insol.  in  H20.  SI.  attacked  by  dil.  HC1  or 
H2S04+Aq.  Sol.  in  cold  cone.  HN03  or 
aqua  regia.  Sol.  in  hot  dil  HNOs+Aq. 

Sol.  in  acids  with  decomp  (Schneider, 
J.  pr  1897,  (3)  56.  415.) 

Zinc ,  ZnCr2S4 

Insol.  in  H20,  sol  in  traces  in  boiling  cone. 
HC1  or  dil.  H2SO4+Aq;  sol  in  HN03+Aq. 
(Groger,  W.  A.  B.  81,  2.  531 ) 

•Sulphocyanhydric  acid,  HSCN. 

Sol.  in  H20. 

Sat.  HSCN+Aq  has  sp.  gr.  =  1.022.  (For- 
rett,  1814.)  HSCN+Aq  containing  12.7% 
HSCN  has  sp.  gr.  1.040  at  12  7°.  (Hermes, 
JZ.  Ch.  1866.  417  ) 

Sulphocyanides. 

Most  sulphocyanides  are  sol.  in  H20,  but 
•Cu,  Pb,  Hg,  ana  Ag  sulphocyanides  are  msol. 

Aluminum  sulphocyanide,  A1(SCN)3. 

Known  onlv  in  solution. 

A1(SCN)2(OH)4.  JKnown  only  in  solution* 
(Suida.) 

Aluminum  potassium  sulphocyanide, 
K8A1(SCN)6+4H20; 

Very  hydroscopic. 

Sol.  in  H20  and  alcohol  (Rosenheim.  Z. 
anorg.  1901,  27.  302.) 


Ammonium  sulphocyanide,  NH4SCN. 

Deliquescent,  and  very  sol.  in  H2O. 

100  pts.  H2O  dissolve  128.1  pts.  at  0°  and 
162.2  pts.  at  20°. 

NH4SCN+Aq  sat.  at  ord,  temp,  has 
density  of  1.138  and  100  cc.  contains  69  16  g. 
NH4SCN  (Klason,  J  pr.  1887,  (2)  36.  67.) 

By  dissolving  90  g.  NH4SCN  in  90  g.  H20 
at  17°,  the  temp,  falls  to  —12°.  (Clowes,  Z. 
Ch  1866.  190 ) 

133  pts.  NHJ3CN+100  pts.  H2O  at  13.2° 
lower  the  temp.  31.2°.  (Rudorff,  B.  2.  68.) 

Sol.  in  liquid  SO2.  (Walden,  B.  1899,  32. 
2864) 

Difficultly  sol  in  AsBr3.  (Walden,  Z. 
anorg.  1902, 29.  374.) 

Very  easily  sol.  in  liquid  NH3.  (Franklin, 
Am.  Ch.  J  1898,  20.  826  ) 

Easily  sol.  in  alcohol 

Easily  sol  in  acetone.    (Krug  and  M'Elroy. 

SI.  sol  in  benzomtrile.  (Naumann,  B. 
1914,  47.  1369 ) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  43.  314.) 

Ammonium  bismuth  sulphocyanide, 

(NH4)3Bi(SCN)3. 

As  K  salt.  (Rosenheim  and  Vogelgesang 
Z.  anorg.  1906,  48.  215.) 

Ammonium  cadmium  sulphocyanide, 

(NH4)2Cd(SCN)4+2H20. 
Somewhat  deliquescent. 
Melts  in  crystal  H20  at  25°. 
Insol.  in  alcohol.     (Grossmann,  B,  1902, 
35.  2667.) 

Ammonium   cadmium   molybdenyl    sulpho- 
cyanide,        NH.SCN,          Cd(SCN)2, 
Mo(OH)(SCN)3+3H20. 
(Maas  and  Sand,  B.  1908,  41.  1513.) 

Ammonium  cobaltous  sulphocyanide. 
(NH4)2Co(SCN)4. 

Decomp.  in  moist  air. 

Cannot  be  recryst.  from  H20.  (Treadwell, 
Z.  anorg.  1901,  26.  109.) 

+4H20.    Sol.  inH20. 

Sol.  in  methyl,  ethyl  and  amyl  alcohol, 
in  acetone  and  in  ether  +  Aq. 

Can  be  recryst.  from  H20  or  alcohol  with- 
out decomp.  (Rosenheim  and  Cohn,  Z. 
anorg.  1901,  27.  289.) 

Ammonium  iron  (ferric)  sulphocyanide, 
9NH4SCN,  Fe(SCN),+4H2O. 

Deliquescent,  and  sol.  in  H20.  (Kriiss  and 
Moraht,  A.  260.  207.) 

3NHiSCN,  Fe(SCN)3.  Extremely  deli- 
quescent. 

Ammonium  mercuric  sulphocyanide. 

2NH4SCN,  Hg(SCN)2. 
Easily  sol.  in  H20.     (Fleischer,  A.  179. 
228.) 
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NH4Hg(SCN)3  Insol.  in  cold,  sol.  in  hot 
H20.  (Rosenheim,  Z.  anorg.  1901,  27. 284.) 

Ammonium  molybdenyl  sulphocyanide, 

3NH4SCN,   Mo(OH)(SCN)3+3H2O. 
(Sand  and  Maas,  B.  1907,  40.  4507.) 

Ammonium  nickel  sulphocyanide, 
(NH4)1Ni(SCN)6+4H20. 

Sol  in  H2O  with  decomp. 

SI  sol  in  cold;  easily  sol  in  hot  alcohol 
(Rosenheim,  Z.  anorg.  1901,  27.  292.) 

Ammonium  silver  sulphocyanide,  NH4SCN, 

AgSCN. 
Decomp.  by  H20. 

Ammonium  vanadium  sulphocyanide, 

V(SCN)3,  3NH«SCN+4HS0. 
Sol.  in  HoQ;  sol.  hi  alcohol;  si,  sol.  in  ether. 
(Ciocci,  Z.  anorg.  1898, 19. 311 ) 

Ammonium  vanadyl  sulphocyanide. 

(NH4)2VO(SCN)4+5H»0. 

Sol.  in  H2O,  alcohol,  ether,  acetone,  amyl 
alcohol  and  ethyl  acetate.  (Koppel,  Z. 
anorg.  1903,  36.  290.) 

Ammonium  zinc  sulphocyanide, 
(NH4)2Zn(SCN)4-f3H20 

Easily  sol  in  H20  and  in  alcohol.  (Walden, 
Z.  anorg.  1900,  23.  374.) 

-f-4H20.  Easily  sol.  in  cold  H20,  acetone, 
alcohols  and  ether,  (llosenheim  and  Huld- 
schmsky,  B.  1901,  34.  3913.) 

Ammonium  sulphocyanide  mercuric  bromide, 
NH4SCN,  HgBr2. 

Very  sol.  in  HaO. 

Sol.  in  alcohol.  (Grossnwnn,  B.  1902,  35. 
2945.) 

2NH4SCNT,  HgBr2+H20.  Somewhat  de- 
liquescent. 

Very  sol.  in  H20. 

Sol.  in  alcohol    (Grossmann.) 

Arsenic  sulphocyanide,  As(8CN)«. 

Decomp.  by  H20.  Insol.  in  all  ordinary 
solvents.  (Miguel,  A.  eh.  (5)  11.  341.) 

Barium  sulphocyanide,  Ba(SCN)2+2H80. 

Deliquescent.  Easily  sol.  in  HaO  and 
alcohol.  Boiling  solution  in  alcohol  contains 
32.8%  anhydrous  salt.  Solution  sat.  at  20° 
contains  30%,  (Tscherniak,  B.  16,  349.) 

Cryst.  with  3H20.  (Tscherniak,  B.  25, 
2627.) 

Barium  cadmium  sulphocyanide. 

4Ba(SCN)s,  CkKSCN)**  10BWX 
Deliquescent.    (Grossmann,  B,  1902.  36 
2669.) 


Barium  caesium  cuprous  sulphocyanide, 

Ba(SCN)2,  3CsSCN,  2CuSCN. 
Rapidly  decomp.  by  H20.     (Wells,  Am. 
Ch.  J.  1902,  28.  273.) 

Barium  caesium  silver  sulphocyanide, 
Ba(SCN)2,  BCsSCN,  2AgSCN. 

100  pts.  H20  dissolve  92  pts.  at  19°. 

Decomp.  by  much  H20.  (Wells,  Am.  Ch. 
J.  1902,  28.  272.) 

Barium  cobaltous  sulphocyanide, 

BaCo(SCN)4+8H2O. 

Ppt.  (Rosenheim,  Z  anorg  1901,  27. 
290.) 

Barium  mercuric  sulphocyanide, 
BaHg(SCN)4 

Very  sol.  in  H20  and  in  alcohol.  (Rosen- 
heim, Z.  anorg.  1901,  27. 280.) 

BaHg(SCN)3J2+2H2p.  Ppt.  Nearly  in- 
sol.  m  cold;  easily  sol.  in  hot  H2O.  (Rosen- 
heim.) 

Barium  potassium  silver  sulphocyanide, 
Ba(SCN)2,  4KSCN,  2AgSCN +H26. 


Very  sol.  m  a  little  H2O.     Decomp.  by 
much  H20.     (Wells,  Am.  Ch.  J.  1902,  28. 

283.) 

Barium  rubidium  silver  sulphocyanide, 
BaRb2Ag2(SCN)6+2H,a 

Vory  sol.  in  H20.     (Wells,  Am.  Ch.  J. 
1903,  30.  180.) 

BaRb4Ag2(SCN)*+H20       Sol    in    H3O. 
(Wells.) 

Barium  silver  sulphocyanide,  Ba(SCN)2, 


Stable  in  tho  air.     (Wolls,  Am.  Ch.  J. 

1902,  28.  209.) 

Barium  zinc  sulphocyanide,  BaZn(8CN)4 

Easily  sol.  in  alcohol.  (Waldcn,  Z.  anorg. 
1900,  23.  374.) 

Barium  sulphocyanide  mercuric  bromide, 

Ba(SCN)2,  2HgBr2+5HaO. 
Very  sol.  in  I120.    CGrossmann,  Z.  anorg. 

1903,  37.  420.) 

Bismuth  sulphocyanide.  basic, 

Bi(OH)(SCN)a-f5H20. 

(Rosenheim  and  Vogelgesang,  21.  anorg. 
1900,  48.  214.) 

Bi(SCN)8,  2Bi20,.  Insol.  in  11,0,  but 
when  recently  pptd.  decomp.  by  boiling 
therewith.  Insol.  m  HSCN  +Aq.  (Moitzon- 
dorf.) 

Bismuth  sulphocyanide,  BifSCN)3. 

Insol.  or  el.  sol.  in  HjO.  Sol.  in  JINOi, 
HC1,  and  HSCN+Aq.  (Mcitasondorf,  Fogg, 
56.  83.) 
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Decomp.  by  cold  H2O.  (Bender,  B.  20 
723) 

-j-14H2O.    Extremely  deliquescent. 

Decomp  by  H^O.  (Rosenneim  and  Voge: 
gesang,  Z.  anorg.  1906,  48.  214.) 

Bismuth  potassium  sulphocyanide, 
K8Bi(SCN)6. 

Decomp.  by  H20."  (Rosenheim  and  Vogel 
gesang,  Z  anorg.  1906,  48.  215.) 

Not  hydroscopic. 

Decomp.  by  H20. 

Easily  sol  in  alcohol.  (Vanino,  Z.  anorg 
1901,  28.  220.) 

Bi(SCN)a,    9KSCN.     Very   hydroscopic 

Decomp.  by  H20. 

Sol  in  alcohol  (Vanino,  Z.  anorg.  1901 
28.  221.) 

Bismuth,  sodium  sulphocyanide. 

Na8Bi(SCN)6. 
As  K  salt.    (Rosenheim  and  Vogelgesang 
Z.  anorg.  1906,  48.  215 ) 

Boron  sulphocyanide,  B(SCN)8. 

Sol.  in  benzene  and  ether.  (Cocksedge, 
Chem.  Soc.  1908,  (2)  93.  217.) 

Cadmium  sulphocyanide,  Cd(SCN)2. 

SI.  sol.  in  H20.  Sol.  in  NH4OH+Aq  with 
combination. 

Cadmium  caesium  sulphocyanide, 

CsCd(SCN)8 

Recryst,  from  H20.  (Wells,  Am.  Ch.  J. 
1903,  30.  148.) 

Cs4Cd(SCN)6+2H20.  Very  sol.  in  H20. 
Can  be  recryst.  from  cone,  solution  but  de- 
comp.  on  dilution  to  CsCd(SCN)8.  (Wells.) 

Cadmium  caesium  silver  sulphocyanide, 

Cs2CdAg2(SCN)6. 
(Wells.) 

+2H20.    (Wells.) 
Cs2CdAg4(SCN)8+2H20.    (Wells ) 
Cs4CdsAgio(SCN)2o+6H20.    (Wells.) 

Cadmium  mercuric  sulphocyanide,  Cd(SCN)2, 
Hg(SCN)2.  ' 

Very  sol.  in  hot  H20.  (Grossmann,  Z. 
anorg.  1903,  37.  414 ) 

Cadmium  molybdenum  sulphocyauide, 

Cd(SCN)2,  Mo(SCN)4+2HsO. 
(Maas  and  Sand,  B.  1908,  41.  1513.) 
+3E20.    (Maas  and  Sand.) 

Cadmium    molybdenyl    potassium    sulpho- 
cyanide, KSCN,  4Cd(SCN)2, 
'    3Mo(OH)(SCN)8+18H20. 
(Mass  and  Sand,  B.  1908,  41.  1513.) 


Cadmium  molybdenyl  sulphocyanide  am- 
monia, 3Cd(SCN)2,  2Mo(OH)(SCN)3, 
13NH3 

(Mass  and  Sand,  B  1908,  41.  1512.) 
4-2H2O.    (Maas  and  Sand.) 

Cadmium  potassium  sulphocyanide, 

K2Cd(SCN)4-f-2H20. 

Very  sol.  in  H2O.  (Grossmann,  B.  1902, 
35.  2668 ) 

Cadmium  rubidium  sulphocyanide, 

Rb2Cd(SCN)4-f2H20. 
Very  sol   in  H20.     (Grossmann,  B.  1902, 
35.  2668.) 

Cadmium  sodium  sulphocyanide, 

NaCd(SCN)3+3H20. 
(Grossmann,  B.  1902,  35.  2668  ) 

Cadmium  sulphocyanide  ammonia,  Cd(SCN)2, 
NH3. 

Decomp.  by  H20.  (Grossmann,  B.  1902, 
35.  2666.) 

Cd(SCN)2,  2NH3.  Decomp.  by  pure  H2O. 
(Grossmann.) 

Cadmium  sulphocyanide  ammonium  bromide, 
Cd(SCN)2,  NHJBr-f  H20. 

Can  be  recryst.  from  HsO.  Decomp.  in 
dil  solution.  (Grossmann,  Z.  anorg.  1903, 
37.425.) 

Cd(SCN)2,  2NH4Br.  Easily  splits  off 
NH4Br.  (Grossmann.) 

Cadmium  sulphocyanide  fltvytrfOTiiiiTn  chloride, 

Cd(SCN)2,  2NH4CL 

Can  be  recryst  from  H20,  Decomp.  in  dil. 
solution.  (Grossmann,  Z.  anorg.  1903,  37. 
423.) 

Cadmium  sulphocyanide  potassium  bromide, 
Cd(SCN)2,  KBr-f-H20. 

Recryst.  from  H20.  (Grossmann,  Z.  anorg. 
,903.  37.  425.) 

Cd(SCN)2,  2KBr.  Recryst.  from  H20. 
Grossmann.) 

Cadmium  sulphocyanide  potassium  chloride, 

Cd(SCN)2,  2KC1. 

Recryst.  from  H2O.  Decomp  in  dii.  solu- 
ion.  (Grossmann,  Z.  anorg.  1903,  37.  423.) 

Cadmium  sulphocyanide  potassium  iodide, 
Cd(SCN)2,  2KL 

Recryst.  from  H20.    (Grossmann.) 

2«sium  calcium  silver  sulphocyaaide, 

2CsSCN,  Ca(SCN)2,  2AgSCN+2HsO. 
Recryst.  from  H2O.     (Welle,  Am.  Ch.  J. 
902,  28.  275.) 
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Caesium  chromium  sulphocyanide. 
See  Chromisulphocyanide,  cassium. 

Caesium  cobaltous  sulphocyanide, 

Cs2Co(SCN)1-f2H20 

Stable  in  the  air.  (Shinn  and  Wells,  Am. 
Ch  J.  1903,  29.  476.) 

Caesium  cobaltous  silver  sulphocyanide, 

Cs2CoAg2(SCN)0-j-2H2O. 
Slowly  attacked  by  H20;  decomp.  by  boil- 
ing H20.    Very  si.  sol  m  CsSCN  or  Co(SCN)2 
+ Aq.    (Shinn  and  Wells,  Am.  Ch.  J.  1903, 
29.  47SJ 

Caesium    cuprous    sulphocyanide,    CsSCN, 

CuSCX 

H20  separates  CuSCN.  (Roberts,  Am.  Ch. 
J,  1902,  28.  202  ) 

Caesium  cuprous  nickel  sulphocyanide, 

2CaSCN,  Ni(SCN)2,  2CuSCN+2H,0. 
SI.  sol.  in  H20.    (Roberts  and  Wells,  Am. 
Ch.  J.  1902,  28.  277.) 

Caesium  cuprous  strontium  sulphocyanide, 

3C*SCX,  2CuSCX,  Sr(SCN)2. 
As  Ba  salt.    (Wells,  Am.  Ch.  J.  1902,  28. 
275.) 

Caesium   magnesium    silver   sulphocyanide, 
2CsSCN,  Mg(SCN)2,  2AgSCN  + 2H2O. 
Aa  Ca  comp.    (Wells,  Am.  Ch.  J.  1902,  28. 

275.) 

Caesium   manganous    silver   sulphocyanide, 

Cs2MuAg.>(SCN)e+2HaO 
Rather  si.  sol.  in  H20.    (Wells.) 

Caesium   mercuric    sulphocyanide,    CsSCN, 

Hg(SCN)2. 

SI.  sol  in  hot  HaO.  (Bristol  and  Wells, 
Am.  Ch.  J.  1902,  28.  200.) 

Caesium  mercuric  sulphocyanide,  2CsSCN, 

Hg(SCN)2-fH20. 

Moderately  sol  in  HA  especially  when 
warm.  Recryst,  without  decomp.  (Bristol 
and  Wells,  Am.  Ch.  J.  1902,  28.  260.) 

Caesium  nickel  silver  sulphocyanide, 

C8,NiAg,(SCN)e+2H*0. 
Slowly  decomp.  by  hot  H2O.    (Wells,  Am* 
Ch.  J.  1902,  28.  277.) 

Caesium  silver  sulphocyanide,  CsSCN, 
AgSCN. 

Easily  forms  supersat.  solution.  (Wells, 
Am.  Ch>J.  1902,28.264.) 

2CsSCN,  AgBCN.  Stable  in  the  air. 
(Wells) 

3C&6CN,  AgSCN.  Stable  in  the  air. 
(Wella.) 


Caesium    silver    strontium     sulphocyanide, 

SCsSCN,  2AgSCN,  Sr(SCN)2. 
As  Ba  comp.    (Wells.) 

Caesium  silver  zinc  sulphocyanide, 
CsZnAg(SCN),-f-H20. 

(Wells.) 

Cs2ZnAg(SCN)6.  Ppt  Stable  in  the  air. 
(Wells,) 

CsZn2Ag3(SCN)8.  Decomp.  by  cold,  more 
rapidly  by  hot  H20.  (Wells.) 

CsZn2Ag4(SCN)9.  Slowly  decomp.  by 
H2O.  (Wells) 

Caesium  zinc  sulphocyanide,  Cs2Zn(SCN)4-{- 

2H2O. 

Moderately  sol  m  H20  and  can  be  recryst. 
therefrom.  (Wells  ) 

Calcium  sulphocyanide,  Ca(SCN)2-f  3H20. 

Deliquescent.  Very  sol.  in  H20  and  al- 
cohol. 

Calcium    silver    sulphocyanide,    Ca(SCN)2, 
2AgSCNH-2H20. 

(Wells.) 

Calcium  stannic  sulphocyanide,  CaSn(SCN)« 

-f-7H20. 

Very  sol.  in  H20.  Can  be  recryst.  there- 
from. Sol.  in  alcohol  and  acetone.  (Wem- 
land  and  Barnes,  Z.  anorg.  1909,  62.  258.) 

Cerous  sulphocyanide,  Co(SCN)s-f7H20. 

Deliquescent.  Sol.  in  H20  and  alcohol. 
(John,  Bull.  Soc.  (2)  21.  534.) 

Chromous  sulphocyanide  with  MSCN. 
See  Chromosulphocyanide,  M. 

Chromic  sulphocyanide,  Cr(SCN)s, 


Deliquescent,  and  sol.  in     2. 
Somewhat  sol.  m  organic  solvents.    (Sper- 
ansky,  C.  C.  1897,  J.  141. 
See  also  Chromisulphocyanhydric  acid. 

Chromic  sulphocyanide  with  MSCN. 
See  Chromisulphocyanide,  M. 

Cobaltous  sulphocyanide,  Co(SCN)3+HH20. 

Sol.  in  H30  and  alcohol;  also  in  ether.  Sol. 
in  liquid  SO2.  (Walden,  B.  1H99,  32.  2804.) 

Sol.  in  acetone.    (Krug  and  M;Klroy.) 

Sol  in  methyl  acetate,  (Naunmnn,  B. 
1909,  42.  3790.) 

•f  3HaO.  Sol.  in  H40  and  in  alcohol. 
(Rosenheim  and  Cohn,  Z.  anorg.  1901,.  27. 
288.) 

Cobaltous  mercuric  sulphocyanide.  Co(SCN)2. 

Hg(SCN)a. 

Very  si.  sol.  in  HaO  and  dil.  HCI+Aq. 
BajBily  sol  in  HNO,+Aq.  (Clove,  J.  pr.  9L 
227.) 
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Cobaltous  potassium  sulphocyanide, 

CoK2(SCN)4. 

Decomp.  by  H20.  (Treadwell,  Z.  anorg 
1901,  26.  109.) 

4-4HA  Sol.  in  H20.  Sol.  in  methyl, 
ethyl  and  amyl  alcohol,  in  acetone  and  in 
ether+Aq.  Can  be  recryst.  from  H20  or 
alcohol  without  decomp  (Rosenheim  and 
Cohn,  Z.  anorg.  1901,  27.  289.) 

Cobaltous  silver  sulphocyanide,  CoAg(SCN")3 


. 

Decomp.  by  H20.  (Shinn  and  Wells,  Am 
Ch.  J.  1903,29.476.)  .  TT 

Ag2Co(SCN)4.  Almost  insol.  in  H20  and 
in  alcohol.  (Rosenheim,  Z  anorg.  1901,  27. 
291.) 

Cobaltous  sodium  sulphocyanide, 

Na2Co(SCN)4+8H20. 
Sol.  in  H20  and  in  alcohol     (Rosenheim  ) 

Cobaltous  stdphocyanideanimonia,Co(SCN)2, 
2NH3  and  Co(SCiN;2,  6NH8. 

(Peters,  B.  1908,  41.  3178.) 

Co(SCN)2,  41sTHs.  Sol.  in  H20  and  alcohol. 
(Sand,  B.  1903,  36.  1439.) 


Cobaltous  sulphocyanide  mercuric  chloride, 

2Co(SCN)a,  2HgCl2. 

(Hantzsch  and  Shibata,  Z.  anorg.  1912,  73. 
320.) 

2Co(SCN)2,     3HgCl2.      Easily    decomp. 
(Hantsch  and  Shibata.) 
Cuprous  sulphocyanide,  CuSCN. 

1  1.  H20  at  18°  dissolves  0.004  mg.  mols. 
or  05  mg  CuSCN  (Kohlrausch  and  Rose, 
Z.  phys  Ch  1893,  12.  241.) 

Insol.  in  dil.  acids.  SI  sol.  in  cold,  easily 
in  warm  cone.  HCl-fAq.  Decomp  by  cone. 
H2S04  or  HN03-f  Aq.  Sol.  with  combination 
in  NH4OH+Aq  Insol.  in  KSCN+Ag. 

Less  sol.  in  H2S03  and  H2SO4+Aq  than  in 
HN03.  (Kuhn,  Ch.  Z.  1908,  32.  1056.) 

Sol.  in  Fe2(SO4)3+Aq.  (Johnson,  J.  Soc. 
Chem.  Ind.  1889,  8.  603.) 

KSCN+Aq  (85-90  g.  in  50  g.  H2O)  dis- 
solves 18  g.  CuSCN.  (Thurnauer,  B.  1S90, 
23.  770.) 

Sol.  in  ether.    (Skey,  C.  N.  1867,  16.  201.) 

Cupric  sulphocyanide,  Cu(SCN)2. 

Decomp.  by  H20  to  cuprous  salt.  Sol.  in 
warm  HC1,  H2S04,  or  ENOi+Aq.  Sol.  in 
MSCN-fAq,  but  solutions  deeomp.  by  dilu- 
tion. SoLinNHiOH+Aq. 


Solubility  in  NH4OH+Aq  at  25°  and  at  40°. 
At  25°. 


One  gram  of  solution  contains 

1000  mols  HsO  dissolve 

Composition  of  bohd 

Sp  gr.25°/25° 

g.'NHs 

g  Cu(SCN)2 

g   H2O 

Mols  NH3 

Mols 
Cu(SCN)2 

solution 

0.99853 

0  2147 

0.1522 

0.6331 

358  04 

24.09 

0.99871 

0  1655 

0.1124 

0.7221 

242  02 

15  60 

1.00703 

0  0993 

0  0798 

0  8209 

127.76 

9  74 

P       «pxT\     fAVffT 

1.01336 

0  0639 

0  0659 

0.8702 

77.51 

7  59 

^          ;2,^           3 

1.01506 

0.0535 

0  0622 

0  8843 

64.05 

7.04 

1.01705 

0  0426 

0  0596 

0.8978 

50.21 

6  65 

1.02132 

0.0250 

0  0511 

0  9239 

28.55 

5  55 

1.01661 

0.0198 

0  0408 

0.9394 

22  27 

4.35 

Cu(SCN)2,  2NH, 

1.00816 

0  0079 

0.0245 

0.9676 

18  61 

2.54 

At  40°. 


0  1802 

0  1976 

0.6222 

306.28 

31.83 

0.1398 

0.1658 

0  6944 

213.10 

23.93 

0  0758 
0  0550 

0.1299 
0.1207 

0.7943 
0.8243 

101.00 
70  59 

16,38 
14.67 

•  Cu(SCN)*,  4NH3 

0.0435 

0.1178 

0.8388 

54  82 

14.07 

0.0352 

0  0876 

0.8772 

42.53 

10  00 

0.0257 

0.0655 

0.9088 

30.00 

7  22 

0.0177 

0.0418 

-0.9405 

19  86 

4  46 

-  Cu(SCN)2,  2NH* 

0.0094 

0.0281 

0  9625 

10  31 

2.93 

(Horn,  Am.  Ch.  J.  1907,  37.  471.) 


Insol.  in  methyl  acetate. 
1909,  42.  3790.) 


(Naumann,  B. 


Cuprocupric  sulphocyanide.  Cu(SCN)2, 
Cu2(SCN)2. 

Not  attacked  by  hot  HCl+Aq.  .  Insol.  in 
KSCN+Aq. 
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Cupric  mercuric  sulphocyanide,  CuHg(SCN)4. 
Almost  inspl.  in  cold  H20  and  in  alcohol; 
si.  sol.  in  boiling  H20.    (Rosenheim,  Z.  anorg. 
1901,  27.  286.) 

Cuprous  potassium  sulphocyanide,  CuSCN. 

6KSCN. 

Deliquescent  Decomp.  by  H20.  (Thurn- 
auer,  B.  1890,  23.  770.) 

Cuprous  sulphocyanide  ammonia,  Cu2(SCN)2) 
2NH3. 

Decomp.  m  the  air.  (Richards,  Z.  anorg. 
189S,  17.  247.) 

Cu2(SCN)2,  5NH3.  Very  unstable  in  the 
air.  (Richards.) 

Cupric  sulphocyanide  ammonia,  Cu(SCN)2, 
2NH3. 

Sol.  in  little  H20,  but  decomp.  by  dilution 
with  pptn.  of  basic  salt.  Sol.  in  NH4OH + Aq. 

By  long  standing  a  small  amount  dissolves 
in  H2O  with  separation  of  CuSCN.  (Litter- 
scheid,  Arch.  Pharm.  1901,  239.  337.) 

Insol.  in  H20.  Sol.  m  B^O  containing 
a  small  amount  of  ammonia.  (Horn.  Am. 
Ch.  J.  1907,  37.  477.) 

Cu(SCN)2,  4NH3.  Very  unstable  in  the 
air. 

Sol.  in  H20,  but  decomp.  by  much  HaO 
with  pptn.  of  a  basic  salt.  (Horn.) 

100  pto.  N/10  NH4OH+Aq  dissolve  10.4 
pts.  anhydrous  salt  at  25°.  (Pudsclues,  Dis- 
sert.) 

Loses  NH3  in  the  air. 

Sol.  in  II2O.  (Kohlschiittcr,  B.  1904,  37. 
1156.) 

Decomp.  in  the  air  and  by  HaO  and  dil. 
and  cone,  acids;  sol.  in  cold  cone.  HNOS  and 
NH4OH-f  Aq.  Sol.  in  boiling  cone.  HCL 
(Richards,  Z.  anorg.  1898, 17. 250.) 

Didymium  sulphocyanide,  Di(SCN)«-KH2O. 
Deliquescent,  and  sol.  in  HaO. 

Erbium  sulphocyanide,  Er(SCN)«-f-OH«0. 
Deliquescent.    Sol.  in  H*0.     (Hdglund.) 

Glucinton  sulphocyanide,  G1(SCN)2  (?). 
Sol.  in  H2(X    (Hermes,  J.  pr.  97.  465.) 

Gold  (aurous)  potassium  sulphocyanide, 

AuSCN,  KSCN. 

Easily  sol.  in  H*0,  less  in  absolute  alcohol. 
(Cleve,  J.  pr.  94.  16.) 

Gold   (aurous)    potassium   sulphocyanide 

ammonia,  KAu(SCN)*,  5NH8. 
(Peters,  B.  1908,  41.  3178.) 

Gold  (auric)  potassium  sulphocyanide  am- 
monia, KAu(SCN)<,  4NH8. 
(Peters.) 


Gold  (aurous)  silver  sulphocyanide,  AuSCN, 

AgSCN. 
Insol.  in  H2O.    Sol  in  NH4OH+Aq. 

Gold  (auric)  potassium  sulphocyanide. 
Sol.  in  H20,  alcohol,  and  ether.    (Cleve.) 

Gold  (aurous)  sulphocyanide  ammonia, 

AuSCN,  NH3. 
Very  si  sol.  in  cold,  decomp.  by  hot  H20. 

Iron    (ferrous)    sulphocyanide,   Fe(SCN)24- 

3H20. 

Very  sol.  in  H20,  alcohol,  or  ether. 
Sol.  in  acetone.    (Krug  and  M'Elroy.) 

Iron  (ferric)  sulphocyanide,  Fe(SCN)3-f  3H20. 
Deliquescent.  Very  sol.  in  H20,  alcohol, 
or  ether.  Ether  extracts  the  salt  from 
Fe(SCN)3-hAq.  Decomp.  by  much  H2O 
if  pure.  Not  decomp.  by  monobasic  acids, 
but  conc.«H2S04,  and  H8P04,  also  oxalic, 
tartaric,  malic,  etc.,  acids  destroy  the  colour. 

Iron  (ferric  )lithium  sulphocyanide,  Pc(SCN)», 

9LiSCN-f4H20. 

More  deliquescent  than  the  other  ferric 
sulphocyanides.  (Kruss  and  Moraht.) 

Iron  (ferrous)  mercuric  sulphocyanide, 

Fc(SCN)2,  Hg(SCN)2+2H2O. 
Moderately  sol.  in  hot  H20.     (Cleve,  J. 
pr.  91.  227.) 

Iron  (ferric)  potassium  sulphocyanide, 
Fe(SCN)3,  3KSCN+sH2O. 

Extremely  deliquescent,  and  sol.  in  HgO. 
(Kruss  and  Moraht.) 

Fe(SCN)3,  OKSCN-f  4H20.  Hygroscopic. 
Sol.  in  H2O  without  decomp.  Insol.  in  pure 
anhydrous  other,  but  decomp.  by  ether  con- 
taining traces  of  H2O  into  Fe(SCN)*  and 
KSCN.  (Kruss  and  Moraht,  A.  260.  204.) 

Iron  (ferrous)  sodium  sulphocyanide, 


Sol  in  HS0  and  alcohol.  (Rosenheim,  Z. 
anorg.  1901,  27.  299.) 

Iron  (ferric)  sodium  sulphocyanide,  Fo(SCN)«, 
9NaSCN-{-4HsO. 

Less  deliquescent  than  the  corresponding 
NH4  or  K  salt.  (Krtiss  and  Moraht.) 

Na»Fe(SCN)»-j-12H,0.  (Rosenheim,  Z. 
anorg.  1901,  27.  297.) 

Lanthanum    sulphocyanide,    La(SCN)i+ 

7H20. 
Deliquescent;  sol.  in  HaO.    (Cleve.) 

Lead  sulphocyanide,  basic, 

6PbO,  Pb(SCN)2+2H40.    Ppt. 
Pb(SCN)3,  PbO-fH»0.     Insol.  in 
(Stroraholm,  Z.  anorg.  1904;  38.  440.) 
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Lead  sulphocyanide,  Pb(SCN)2. 

Nearly  insol.  in  cold,  decomp.  by  boiling 
H20.  (Liebig.) 

SI.  sol.  in  H2O. 

4.5X10  1  g.  are  dissolved  in  1  liter  of  sat 
solution  at  20°.  (Bottger,  Z.  phys.  Ch.  1903, 
46.  603.) 

Lead    sulphocyanide    bromide,    Pb(SCN)2. 

8PbBr2. 
(Grissom  and  Thorp,  Am.  Ch.  J.  10.  219.) 

Lead  sulphocyanide  chloride,  PbSCNCl. 

SI.  sol.  in  cold,  easily  sol.  in  hot  H20. 
(Murtry,  Chem.  Soc.  55.  50.) 

Sol.  in  H2O.  (Grissom  and  Thorp,  Am. 
Ch.  J.  10.  229.) 

Lead  sulphocyanide  iodide,  3Pb(SCN)2,  PbI2. 

Sol.  in  H20.     (Grissom  and  Thorp,  Am. 

Ch.  J.  10.  229.) 

Lithium  sulphocyanide,  LiSCN. 

Very  deliquescent.  Sol.  in  H20  and  alco- 
hol. (Hermes,  Z.  Ch.  1866.  417.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Magnesium  sulphocyanide,   Mg(SCN)2+ 
4H20. 

Deliquescent.  Easily  sol.  in  B^O  and 
alcohol. 

Magnesium  stannic  sulphocyanide. 

MgSn(SCN)6+6H20. 

Hygroscopic.  Sol.  in  H20,  alcohol  and 
acetone.  (Weinland  and  Barnes.  Z.  anorg. 
1909,  62.  258.) 

Manganous     sulphocyanide,     Mn(SCN)2-f- 

3H20. 

Deliquescent.  Easily  sol.  in  H20  and 
alcohol. 

Mercurous   sulphocyanide,  Hg2(SCN)2. 

Insol.  in  H20.  Sol.  in  hot  HCl+Ag. 
Slowly  decomp.  by  hot  aqua  regia.  Sol.  in 
hotKSCN+Aq. 

Mercuric  sulphocyanide,  basic,  Hg(SCN)2, 
3HgO. 

Insol.  in  H2(X     Easily  sol.  in  HCl+Aq. 
Insol.  in  H2S04  or  HN03+Aq.    (Fleischer.) 
g(SCN)s,  2HgO.     Insol.  in  H20.     SI. 
by  acids.    (Claus,  J.  pr.  15.-  401.) 

Mercuric  sulphocyanide,  Hg(SCN)2. 

Very  si.  sol.  in  cold,  much  more  easily  in 
hot  H20.  Easily  sol.  in  dil.  HCl+Aq. 
(Crookes,  Chem.  Soc.  4.  18.)  . 

Solubility  in  H20= 0.00218  mol.  in  1  I. 
(Grossmann,  Z.  anorg,  1904,  43.  358.) 

More  sol.  in  H20  than  in  alcohol.  (Peters, 
B.  1908,  41.  3180.)  ' 


Very  si.  sol.  in  H20  at  25°.  Appreciably 
sol.  only  in  boiling  H20.  (Jander,  Dissert. 
1902.) 

Sol.  in  Hg(N03)2  or  KSCN-fAq,  also  in 
NH4Cl+Aq.  Sol.  in  many  sulpho cyanides 
-fAq 

Easily  sol.  in  cold  HC1,  NH4C1,  KC1  or 
BaCl2-t-Aq.  (Hermes,  J.  pr.  1866,  (1)  97. 
477.) 

Very  sol.  in  liquid  NH8.  (Franklin,  Am. 
Ch.  J.  1898,  20. 829.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Mercuric  hydrogen  sulphocyanide, 

Hg(SCN)2,  2HSCN. 
Easily  decomp.    (Hermes,   Dissert.  1866.) 

Mercuric  nickel  sulphocyanide,  Hg(SCN)2, 
Ni(SCN)2+2H2O. 

Moderately  sol.  in  hot  H2O.  (Cleve,  J. 
pr.91.227.) 

Very  sol.  in  MSCN-f-Aq.  (Orloff,  C.  C. 
1906,  I.  1411.) 

Mercuric  potassium   sulphocyanide, 
Hg(SCN)2,  KSCN. 

Sol.  in  cold,  more  easily  in  hot  H2O.  Sol. 
in  alcohol  ana  ether.  Very  sol.  in  NH4C1  or 
KCH-Aa.  (Claus.) 

K2Hg(3CN)4.  Very  sol.  in  H20;  sol.  in 
alcohol. 

Insol.  in  anhydrous  ether.  (Rosenheim, 
Z.  anorg.  1901,  27.  285.) 

Mei  curie 


curie  rubidium  sulphocyanide. 

Hg(SCiN)2,  RbSCN. 

Sol.  in  alcohol  without  decorap.  Decomp. 
by  H20. 

-  ;(SCN)2,  2RbSCN-fHH20.  Easily  sol. 
in  Jti20  without  decomp.  CGrossmann,  B. 
1904,  37.  1259.) 

Mercuric  sodium  sulphocyanide, 

Na2Hg(SCN)3.   - 

Very  hydroscopic.  (Rosenheim,  Z.  anorg. 
1901,27.286.) 

Mercuric    zinc    sulphocyanide.    Hg(SCN)», 

Zn(SCN)2. 

Scarcely  sol.  in  cold  H20.  Easily  sol.  in 
HCl+Aq.  (Cleve.) 

Mercuric  sulphocyanide  ammonia, 
2Hg(SCN)2,  3NH,-f  }^H20. 

Decomp.  by  H20  and  alcohol. 

Hg(SCN)2,  4NHa.  (Peters,  B.  1908,  41. 
3178.) 

Mercuric  sulphocyanide  ammonium  bromide. 

Hg(SCN)a,  NHJBr. 

Decomp.,  by  H20.  Sol.  in  alcohol  (Gross- 
mann, Z.  anorg.  1903,  37.  418.) 
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Mercuric  sulphocyanide  ammonium  chloride, 

Hg(SCN)2,  NH4CL 

Deocmp.  by  H20.  Sol.  in  warm  alcohol 
from  which  it  can  be  cryst.  (Grossmann.) 

Mercuric  sulphocyanide  bromide,  HgSCNBr. 
Insol.  in  cold  H20;  sol.  in  hot  H2O  and  in 
alcohol.     (Rosenheim,   Z.   anorg.   1901,   27. 
282.) 

Mercuric  sulphocyanide  chloride,  HgSCNCl. 

Insol.  in  cold  H20 

Sol.  in  hot  H20  and  alcohol.    (Rosenheim  ) 

Mercuric  sulphocyanide  potassium  bromide, 

Hg(SCN%,  2KBr. 

Very  sol.  in  HsO.  (Grossmann,  Z.  anorg. 
1903,  37.  418 ) 

Mercuric  sulphocyanide  potassium,  chloride, 
HgfSCN%,  KCL 

Docomp.  by  H20. 

Not  docomp,  by  recryst.  from  warm  alcohol 
(Grossmann.) 

Molybdenum  sulphocyanide,  Mo(SCX)»<?). 

Sol,  in  H«O  and  ether.  (Braun,  Z.  anal.  6. 
86.) 

Molybdenum  potassium  sulphocyanide, 

KaMo(SCN).+4H90. 
Cryst  from  boilng  H2O  and  alcohol. 
(Chilesotti,  Gazz.  eh.  it.  1904,  34.  (2)  493.) 

Molybdenum  sodium  sulphocyanide, 

Na3Mo(SCN)6-H2H20. 
(Rosenheim,  B.  1909,  42.  154.) 

Molybdenum  thallous  sulphocyanide, 

MoTl,(8CN)«. 

(Rosenheim  and  Garfunkel,  B.  1908,  41. 
2388.) 

Molybdenum  sulphocyanide  zinc  axnine, 
2Mo(SCN)e,  3Zn(NH4}«. 

(Rosenheim  and  Garfunkel,  B.  1908,  41. 
2390.) 

2Mo(SCNMpH),  Zn,(NHa)u.  Can  be 
cryst.  from  boiling  NHiOH-f  Aq.  Air-dried 
salt  probably  has  the  composition 
2Mo(SCN)6  (OH),  3Zn(NH8)4+2H40.  (Maas 
and  Sand,  B.  1908,  41.  1510.) 

2Mo(SCN)fi(OH),  lZn,(NH,)».  (Maaa  and 
Sand.) 

Nickel  sulphocyanide,  Ni(SCN)2. 

Sol  in  HjO.  (Grossmann,  B.  1904,  37. 
565.) 

4-^HjO.  Sol.  in  H2O  and  alcohol.  Insol. 
in  acetone.  (Krug  and  M'Elroy.) 

+lHHtO.  Sol.  in  H3O.  (Rosenheim 
and  Cohn,  Z.  anorg,  1901,  27.  292.) 


Nickel  potassium  sulphocyanide, 
K4Ni(SCN)64-4H2O 

Sol.  in  H20  with  decomp. 

SI.  sol,  in  cold,  easily  sol.  in  hot  alcohol. 
(Rosenheim,  Z.  anorg.  1901,  27.  292.) 

Nickel  sodium  sulphocyanide, 
NiNas(SCN)4+8HaO. 

Sol.  in  H20  with  decomp. 

SI.  sol    cold,  readily  sol.  hot  alcohol. 
(Rosenheim,  Z.  anorg.  1901,  27.  292.) 

Nickel  sulphocyanide  ammonia,  Ni(SCN)a, 

3NH3 

(Peters,  B.  1908,  41.  3178.) 
Ni(SCN)2,  4NH3.     Decomp.   by  H2Q. 

Platinous  sulphocyanide,  Pt(SCN)2(?). 

Insol  in  HaO. 

See  Platinosulphocyanides,  <uid  Platinoso- 
sulphocyanides. 

Potassium  sulphocyanide,  KSCN. 

Deliquescent.  Very  sol.  in  H2O.  100 
pts,  HaO  dissolve  177.2  pts.  at  0°,  and  217.0 
pts  at  20°. 

100  g.  sat>  KSCN-fAq  contain  70.5  g. 
KSCN  at  25°.  (Footc,  Z,  phys.  Ch.  1903,  46. 
81.) 

150  pts.  KSGN+100  ptB.  H90  at  10.8° 
lower  the  temp.  34.5°.  (Rudorff,  B.  2.  08.) 

Solubility  of  KSCN+A^SOX  at  25°. 


KsKx 

A«SC\\* 

S  >litl  i^uist1 

70  53 

0.00 

KSCN 

66  55 
64.47 

9  32 
10  62 

KSCN-f2KvSCN,  AgSCN 
2KHCN,  AgSCX 

01.25 

1J.76 

It: 

58.34 

13.55 

tt 

53,21 

17.53 

tt 

50.68 

20.43 

2KSCN,  AgSClST+KSCN, 
AgSCN 

49.43 

20.32 

KSCK,  AgSCN 

32,51 

18.34 

tt 

24  08 

16.41 

tt 

23.86 

16.07 

KSCN",  AgSCN-h  AgSCN 

(Foote,  Z.  phys.  Ch.  1903,  46.  81.) 
See  ofco  AgSCN\ 

Sol.  in  alcohol,  especially  easily  if  boiling. 

Sol.  in  acetone.     (Krug  and   M'KLroy.) 

Sol.  in  liquid  S02.  (Vttddcai,  Z.  anorg. 
1902,  30.  160.)  ^^ 

100  g.  acetone  dissolve  20.75  g.  KSCN  at 
22°,  and  20,40  g.  at  58°, 

100  g.  amyl  alcohol  dissolve  0.18  g.  KSCN 
at  13°;  1.34  g.  at  65°;  2.14  g.  at  100*;  3.15  g. 

at'  "lOO  K.  * 

100  g.'ethyl  acctoate  dissolve  0.44  g.  KSCN 
at  0°;  0.40  g.  at  14°;  0.20  g.  at  79°. 

106  g.  pyridine  dissolve  0.75  g.  KSCN  at 
0°;  6.15  g.  at  20°;  4.97  g.  at  58s;  3.8$  g.  at 
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97°:  3.21  g.  at  115°.  (Laszcynski,  B.  1894, 
27.  2285.) 

100  g.  acetonitrile  dissolve  11.31  g.  KSCN 
at  18°.  (Naumann  and  Schier,  B.  1914,  47. 
249. 

SI.  sol.  in  benaonitrile.  (Naumann,  B. 
1914.  47.  1369 ) 

Sol.  in  methyl  acetate.  (Naumann,  B, 
1909,  42.  3789.) 

Potassium       molybdenyl       sulphocyanide, 

3KSCN,  Mo(OH)(SCN)8+4H20. 
Sol.  in  H2O.     (Sand  and  Maas,  B.  1908, 
41.  1506.) 

Potassium  silver  sulphocyanide,  KSCN, 
AgSCN. 

Decomp.  by  HcO. 

See  Donk  under  KSCN. 

2KSCN,  AgSCN.  Stable  in  the  air. 
(Wells,  Am.  Ch.  J.  1902,  28.  265.) 

See  Donk  under  KSCN. 

3KSCN,  AgSCN.    (Wells.) 

Potassium  stannic  sulphocyanide, 
K2Sn(SCN)6-f-4H20. 

Very  sol.  in  H20. 

Sol.  in  alcohol  and  acetone.  (Weinland 
and  Barnes,  Z.  anorg.  1909,  62.  258.) 

Potassium  titanyl  sulphocyanide, 
2KSCN,  TiO(SCN)2+H20. 
Sol.  in  cold  HsO  without  immediate  de- 
comp.  but  slowly  decomp.    (Rosenheim  and 
Cohn,  Z.  anorg.  1901,  28. 169.) 

Potassium  vanadium  sulphocyanide, 
3KSCN,  V(SCN)3+4E20. 

Sol.  in  H2O.  Sol.  in  alcohol  with  a  green 
color.  SI.  sol.  in  ether.  (Ciocci,  Z.  anorg. 
1898, 19.  309.) 

Sol.  in  H20  with  decomp.;  stable  in  aq. 
solution  in  the  presence  of  an  excess  of  KSCN; 
sol.  in  alcohol.  (Locke,  Am.  Ch.  J.  1898,  20. 
604.) 

Potassium  vanadyl  sulphocyanide, 

K2VO(SCN)4+5H20. 

Sol.  in  H20,  alcohol,  ether,  amyl  alcohol 
and  ethyl  acetate.  (Koppel,  Z.  anorg.  1903, 
36.  292.) 

Potassium  zinc  sulphocyanide,  2KSCN. 

Zn(SCN)2+3E20. 

Easily  sol.  in  alcohol.  (Walden,  Z.  anorg, 
1900,  23.  374.) 

Potassium  sulphocyanide  mercuric  bromide, 
KSCN,  HgBr2. 

Very  sol  in  H20. 

Sol.  in  alcohol.  (Grossmann,  B.  1902, 
36.  2945 ) 

2KSCN,  HgBr2.  Very  sol.  in  H20.  Sol. 
in  alcohol.  (Grossman.) 


Potassium  sulphocyanide  mercuric  iodide, 
2KSCN,  HgI2. 

Undecomp.  by  solution  in  cone,  alcohol, 
or  in  KSCN+Aq.  (Grossmann,  Z.  anorg. 
1903,  37.  421.)  ^  ^  M. 

+2H20.  Decomp.  by  H2O.  (Philipp, 
Pogg,  1867,  131.  94.) 

Silicon  sulphocyanide,  Si(SCN)4. 

Decomp.  by  H20  and  alcohol. 

Sol.  in  CS2.  CHCls  and  ligroin,  (Reynolds, 
Proc.  Chem.  Soc.  1906,  22.  17.) 

Silver  sulphocyanide,  AgSCN. 

1  1  H20  dissolves  1.0SX10;6  g.  mols. 
AgSCN  at  25°.  (Kiister  and  Thiel,  Z.  anorg. 
1902,  33.  139.) 

1  1.  H20.  dissolves  1.25X106  gram-atoms 
of  silver  at  25°.  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

SI  sol.  in  H20.  1  liter  of  sat.  solution  at 
19.96°  contains  1.37X10 4  g.  (Bottger, 
Z  phys.  Ch.  1903,  46.  603.) 

64  milligrams  are  dissolved  in  1  liter  of 
sat.  solution  at  100°.  (Bottger,  Z.  phys.  Ch. 
1906,  56.  93.) 

Solubility  product  of  AgSCN  is  0.49  and 
1.16X10-12  mols.  per  1.  at  18°  and  25°  re- 
spectively. (Kirschner,  Z.  phys.  Ch.  1912, 
79.  245.) 

Solubility  in  H20  =  1.2X10-°  g.  mol.  per 
liter  at  25°.  (A.  E.  Hill,  J.  Am.  Chem.  Soc. 
1908,  30.  74.) 

1  1  H20  dissolves  0.00025  g.  AgSCN  at 
21°.  (Whitby,  Z.  anorg.  1910,  67.  108.) 

Insol.  in  acids,  excepting  cone.  H2SO4  or 
HN08.  Insol.  in  dil.,  sol.  in  cone.  NH4OH-h 
Aq.  Sol.  in  KSCN+Aq.  Insol.  in  AgNO* 
or  NH4SCN+Aq.  Sol  in  Hg2(NO*)2-|- 
Aq. 

Solubility  in  KSCN  at  25°. 


Mol  KSCN  in  1  litre 

g.  AgSCN  m  1  litre 

1  25 
1  20 
1  12 
1  066 
0.626 
0  573 

22  34 
19  93 
16  IS 
14  10 
2  80 
2  06 

(Hellwig,  Z.  anorg  1900,  25.  184.) 

Solubility  in  N/10  KSON-j-Aq  at  18°*2.5 
X10  4.  (Kirschner,  Z.  phys.  Ch.  1912,  79. 
247.) 

See  also  KSCN. 

1  1.  of  a  3-N  solution  of  AgNO«  dissolves 
0.432  g.  AgSCN  at  25°.  Nearly  insol.  in  less 
dil.  solution.  (Helbvig,  Z.  anorg.  1900,  25. 
179.) 

Insol.  in  methyl  acetate.  (Naumann.  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Earners,  Dissert. 
1906;  Naumann,  B.  1910,  43.  314.) 
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Silver   strontium    sulphocyanide,    2AgSCN, 

Sr(SCN)2+2H20. 

Stable  in  the  air.  (Wells,  Am.  Ch.  J.  1902, 
28.  270 ) 

Silvei       zinc       sulphocyanide,      2AgSCN, 

Zn(SCN)2. 
Decomp.  by  hot  H20.    (Wells.) 

Silver    sulphocyanide    ammonia,    AgSCN, 

2NH3. 
Decomp.  by  H20. 

Samarium  sulphocyanide,  Sm(SCN)3+6H20. 
Veiy  deliquescent.    (Cleve.) 

Sodium  sulphocyanide,  NaSCN. 

Very  deliquescent.  Very  sol.  in  H20  and 
alcohol. 

Sol.  in  benzonitiile.  (Naumann,  B.  1914, 
47.  1309 ) 

Sol  in  methyl  acetate.  (Naumann.  B. 
1909,  42.  3789.) 

Sodium  stannic  sulphocyanide,  Na2Sn(SCN)c 

•fGHsO. 

Very  sol,  in  IlaO.  Sol.  in  alcohol  and  ace- 
tone (Woiuland  and  Barnes,  55.  anorg.  1909. 
62.257.) 

Sodium  vanadium  sulphocyanide,  3XaSCN, 

V(SCX)a+12HaO. 

Very  hygroscopic.  Sol  in  H*O  and  alcohol. 
fCioof'i,  2.  anorg.  1898,  19.  333.) 

Strontium  sulphocyanide,  Sr(SCN)2+3HoO. 

Very  deliquescent,  and  sol.  in  II20  and 
alcohol. 

Strontium  stannic  sulphocyanide,  SrSn(SCX)« 

+12H20. 

Sol.  in  ir20,  alcohol  and  acetone.  fWcin- 
land  and  Barnes,  Z.  anorg.  1909,  62.  259.) 

Thallium  sulphocyanide,  T1SCN. 

SI.  sol.  in  H2O.  3.15  g.  are  contained  in 
1  liter  of  sat.  solution  at  20°;  3.905  g.  at  25°; 
7,209  g.  at  39  75°,  Insol.  in  alcohol.  (Bett- 
ger,  25.  phys.  Ch.  1903,  46.  603.) 

Titanyl  sulphocyanide,  TiO(SCN)2+2HiO. 
Sol  in  cold  H2O. 

Tin  (stannous)  sulphocyanide,  Sn(SCN)3. 

Sol.  in  H20  and  alcohol.  (Classen.  J,  pr.  96. 
349.) 

Sol.  in  cold  HjO.  (Rosenheim,  Z.  anorg. 
1901,  28.  168.) 

Yttrium  sulphocyanide,  Y(SCN)34-6H2O. 

Not  deliquescent.  Very  soL  in  IfaO,  al- 
cohol, or  ether. 


Zinc  sulphocyanide,  Zn(SCN)2. 

Less  sol.  in  H20  and  alcohol  than  most  other 
cyanides. 

Zinc    sulphocyanide    ammonia,    Zn(SCN)2, 

12NH3. 
Decomp.  by  H2O.    Sol.  in  NHjOH+Aq.  ' 

Sulphocyanoplatinic  acid. 
See  Platinosulphocyanhydric  acid. 

Sulphocyanoplatinous  acid. 
Sec  Platinososulphocyanhydric  acid. 

Sulphohjrpophospnoric  acid. 

Aluminum  sulphohypophosphate,  Ala(PSj)3. 

L'nstablc  in  the  air.  Sol.  in  H20  with  de- 
comp.  (Pnedel,  C.  R.  1894,  119.  202.) 

Cadmium  -  ,  CdjPaSc. 

Partially  decomp.  in  moist  air.  Decomp. 
by  HA  cold  IINOa  or  alkalis+Aq.  (PVr- 
ruml,  A.  ch.  1899,  (7)  17,  423;  Bull.  Soc.  IS95, 
(3)  13.  110.) 

Chromium  -  ,  C^PaSo. 

Insol.  in  JINOj.  Very  si.  attackinl  by  aqua 
regia.  (Fernm<l.J 


Cupric  -  ,  CuaPstA.. 
Ppt.    (Friodol,  C.  Jl.  1S94,  119.  202.J 


Iron  (ferrous) 


Sol.  in  HNOa  and  in  u  mixture  of  IINX>8 
with  KClOa.    (Friedel.) 


-,  Ph j 


Lead- 
Not  docomp.  by  boiling  H2( ).    ( Frieclol.) 


Mercuric  -  ,  I 

Slowly  docomp.  by  boiling  HaO,  more 
rapidly  by  KOIt+Aq.  (Fricclol.) 

Nickel  -  ,  Ni8PA. 

Not  attacked  by  boiling  H2O  or  hot  or  cold 
acids.  SL  attacked  by  aqua  regia.  (  FornvntL 
A.  ch.  1S99,  (7)  17.  416.) 

Silver  -  ,  Ag4P2BB. 
Ppt.    (Fricdd,  C.  R.  1H94,  119.  203.) 

Tin  (stannous)  hypophosphate  -  ,  SuPSa. 
Decomp.  by  boiling  H2O.   Sol.  in  dii.  KO1I 


,  C.  R.  IH04,  119.  2<J4.) 


+Aq- 


Tin  (stannic) 

Easily  dmxmm.  by  boiline  II2O.    Sol,  in 
diLKOH+Aq.    (Kriwloi.) 
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Zinc  sulphohypophosphate,  Zn2P2Se. 

Decomp.  in  moist  air.  Insol.  in  H20.  Par- 
tially decomp.  by  boiling  H20.  Violently 
attacked  by  HN03.  Sol.  in  aqua  regia.  Not 
attacked  by  HC1.  (Ferrand,  A.  ch.  1899, 
(7)  17.  421.) 

Zinc ,  Zn2P2S6. 

Insol.  in  H20.  Partly  decomp.  by  boiling 
H20.  Not  decomp.  by  HC1  or  HNO8  but  by 
aqua  regia.  (Ferrand,  Bull.  Soc.  1895,  (3)  13. 
115.) 

Sulphomolybdic  acid. 

Ammonium  sulphcmolybdate,  (NH4)2MoS4. 

Easily  sol.  in  H2O;  very  si.  sol.  in  alcohol. 
(Berzelms,  Pogg.  83.  261.)  . 

Ammonium  cupric  sulphomolybdate. 
SL  sol.  in  H20.    (Debray,  C.  R.  96.  1616.) 

Barium  sulphomolybdate,  BaMoS4. 

More  sol  in  H20  than  BaMo8Sio.  Known 
only  in  solution.  (Berzelius.) 

BaS,  3MoS8=BaMo8Sio.  SL  sol.  in  cold, 
easily  sol.  in  hot  H20.  Not  decomp.  by  cone, 
cold  HNOs+Aq,  but  more  easily  by  dil. 
HN08+Aq.  (Berzelius.) 

Cadmium  sulphomolybdate. 
Insol.  in  H20.    (Berzelius.) 

Caesium   sulphomolybdate,    Cs2S,    3MoS4-{- 
7H20. 

As  Rb  comp.    (Herschfinkel,  Dissert.  1907.) 
3Cs2S,  5MoS4     (Herschfinkel.) 

Calcium  sulphomolybdate,  CaS,  3MoSs. 

SoLinH20.    (Berzelius.) 

CaMoS4.  More  sol.  in  H20  than  CaS, 
3MoS8.  ICnown  only  in  solution.  (Berzelius.) 

Cerium  sulphomolybdate. 
Precipitate.    (Berzelius.) 

Cobalt  sulphomolybdate,  CoMoS4. 
Sol.  in  K2MoS4+Aq.    (Berzelius.) 

Cupric  sulphomolybdate. 
(Debray,  C.  R.  96. 1616.) 

Ferrous  sulphomolybdate,  FeMoS4. 
Sol.inH2O.    (Berzelius.) 

Ferric  sulphomolybdate,  Fe2(MoS4)8. 
Sol.  in  E:2MoS4+Aq. 

Lead  sulphomolybdate. 

Ppt.    (Berzelius.) 


Lithium  sulphomolybdate. 

Not  deliquescent,  but  very  easily  sol.  in 
H2O.  (Berzelius.) 

Magnesium  sulphomolybdate,  MgMoS4. 
Sol.  in  K2MoS4+Aq.    (Berzelius.) 

Manganous  sulphomolybdate,  MnMoS4. 
Sol.  inH20.    (Berzelius.) 

Mercurous  sulphomolybdate,  Hg2MoS4  (?). 
Ppt. 

Mercuric  sulphomolybdate,  HgMoS4. 
Insol.  in  K2MoS4-f-Aq. 

Nickel  sulphomolybdate,  NiMoS4. 
Sol.  in  K2Mo04  +Aq.    (Berzelius.) 

Potassium  sulphomolybdate,  basic,  KeMo2S9. 
Easily  sol.  in  H20.    Insol.  in  alcohol  and 
ether.    (Kruss,  B.  16.  2050.) 

Potassium  sulphomolybdate,  K2MoS4. 

Sol.  in  H20,  from  which  it  is  precipitated 
by  alcohol.  (Berzelius.) 

Rubidium  sulphcmolybdate,  3Rb2S,  8MoS3-f 
30H20. 

Very  si.  sol.  in  H20.  Sol.  by  addition  of 
NH8.  (Herschfinkel,  Dissert.  1907.) 

5Rb2S,  6MoS2.    (Herschfinkel.) 

Silver  sulphomolybdate,  Ag2MoS4. 
Ppt. 

Sodium  sulphomolybdate,  Na2MoS4. 

Sol.  in  H20,  and  not  precipitated  by  al- 
cohol from  aqueous  solution.  (Berzehus.) 

Strontium  sulphomolybdates. 

Exactly  analogous  to  the  Ba  salts,  which 
see.  (Berzelius.) 

Zinc  sulphomolybdate. 
Ppt.   Insol.  in  H20.    (Berzelius,) 

JWonosulphomolybdic  acid.J 

Sodium  monosulphomolybdate,  NasMoO«S. 

Rather  hygroscopic.    Sol.  in  H20;  forms 
deep  blue  solution  with  H2S04.     Sol,   in 
sHjOa+Aq.    (Kruss,  A.  226.  1.) 

Disulphomolybdic  acid. 

Ammonium  ^sulphomolybdate. 
(NH^MoOaK 

SL  sol.  in  cold,  easily  in  hot  H20.  InsoL 
in  sat.  NH4Cl-fAq  and  absolute  alcohol. 

Aqueous  solution  is  decomp,  by  boiling. 
(Bodenstab,  J.  pr.  78.  I860 
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Potassium  tfosulphomolybdate,  K2MoC>2S2. 

Very  sol.  in  H2O  and  alcohol.     Sol.  in 
EC2H3O2+Aq.    (Kruss,  B.  16.  2046.) 

IFrisulphomolybdic  acid. 

Ammonium    hydrogen    2nsulphoy#romolyb- 

date,  NH4HMo204S3. 

Precipitate.     Insol.    in    alcohol    or   082. 
(Kruss,  B.  16.  2047.) 

Potassium  hydrogen  rfnsulpho&yromolybdate, 

KHMo2O4S3. 

Very  easily  sol.  in  H2O.     (Kruss,  B.  16. 
2048.) 

Sodium    hydrogen    tosulphop^romolybdate, 


Precipitate.  Much  more  sol.  in  H2O  than 
the  NEU  compound.  (Kruss,  B.  16.  2047.) 

Potassium  sulphomolybdate,  K8Mo4S9O7. 

Sol  in  HA  HC2H302,  and  H2S04.  (Kriiss, 
B.  17.  1771.) 

P0ttteulphomolybdic  acid. 

Potassium  penfasulphomolybdate,  KMoS*. 

Sol.  in  warm  H20.  (Hofmann,  Z.  anorg. 
1896,  12.  62.) 

Persulphomolybdic  acid,  H8MoS«. 

Precipitate.  Insol.  in  H*O,  alcohol,  ether, 
CS2,  and  acetic  acid. 

Decomp,  slowly  by  hot  H2SO4.  Sol.  in 
warm  KOH+Aq,  and  cold  KiS+Aq.  Not 
attacked  by  cold  KSH+Aq,  but  dissolves 
on  wanning.  (Kruss,  B.  17.  1773.) 

Ammonium  persulphomolybdate, 

(NH^MoSs. 

Very  si.  sol.  in  cold,  more  easily  in  hot 
H2O.  Insol.  in  NEUOH-f-Aq.  (Benselius.) 

Barium  -  ,  BaMoS8. 

Insol.  in  boiling  H20  or  dil.  HCl+Aq. 
(Berzelius.) 

Calcium  —  —  . 
Difficultly  sol.  in  Ha(X    (feerzelius.) 

Cerium- 


Precipitate.   (Berzelius.) 


Ferrous . 

Insol.  in  Fe  salts +Aq,  but  sol.  in  KsMoSi+ 
Aq.    (Berzelius.) 

Ferric . 

Ppt, 


Lithium  persulphomolybdate. 

SI.  sol.  in  cold,  easily  sol.  in  hot  H20. 
(Berzelius.) 

Magnesium . 

Insol.  precipitate.    (Berzelius.) 

Nickel . 

Ppt.    Sol.  in  K2MoS6-hAq,  from  which  it 
separates  in  24  hours.    (Berzelius.) 

Potassium ,  KsMoS6. 

Almost  insol.  in  cold,  more  sol.  in  hot  HaO. 
Insol.  in  cold  KOH-j-Aq.    (Berzelius.) 

Potassium  hydrogen ,  KHMoSs. 

Sol.  inH20.    (Kruss.) 

Sodium ,  Na2MoS5. 

SI.  sol.  in  cold,  easily  in  hot  H20.    (Ber- 
zelius.) 

Sodium  hydrogen ,  NaHMoSc. 

(Kruss.) 

Persulphomolybdic  acid,  HMoSj. 

Sol.  in  H20.    (Hofmann,  Z.  anorg.  1S96, 
12.  50.) 

Ammonium ,  NH4MoS6-fHaO. 

SI.  sol.  in  H2O  and  in  alcohol  with  decomp. 
(Hofmann.) 

Cesium ,  CsMoS6 

Almost  insol.  in  H20.    (Hofmann.) 

Potassium ,  KMoS». 

Sol  in  HA   (Hofmann,) 

Thallium ,  TIMoSe. 

Insol.  in  H*0.   (Hofmann.) 

Sulphonosmic  acid. 

Potassium  sulphonosmate, 
7KS0, 40sO,,  10  S02. 

Sol.  in  H3O.    (Rosenheim,  2.  anorg.  1890, 
21.  127.) 

+3HaO.   Sol.  inHsO.    (Rosenheim.) 

+7H|0.    Easily  soL  in  Hsp;  decomp.  in 
aq.  solution  at  70*.    (Rosenheim.) 

HK2(\40sO»,  14SOS+7H»0.   SoLinH»0. 
(Rosenheim.) 

Sodium  sulphonosmate, 

3NasO,OsOt,4SO,+5H*0. 
Easfly  sol.  in  H»0;  decomp.  in  aq.  solution.. 
(Rosenheim.) 


888 


SULPHOPALLADIC  ACID 


Sulphopalladic  acid. 

Potassium  palladious  sulphopalladate,  K2S, 

Pd2S,  PdS2=K2PdsS4. 
Insol.  in  H20.   Moderately  cone.  HCl-fAq 
dissolves  out  K  without  evolution  of  H2S. 
(Schneider,  Pogg.  141.  526.) 

Silver  sulphopalladate,  Ag2PdS3. 
(Schneider.) 

Silver   palladious   sulphopalladate,   Ag2S, 
Pd2S,  PdSa-AftPdJS*. 

Extraordinarily  stable.    (Schneider.) 

Sodium  sulphopalladate,  Na2PdS3. 

Slowly  sol.  in  H2O.    Insol.  in  alcohol. 
(Schneider,  Pogg.  141.  520.) 

Sulphophosphide  of  M. 
See  M  phosphosulphide. 


Sulphophosphamic  acid,  f 
See  Thiophosphamic  acid* 

OH 
Sulphophosphodiamic  acid,  PS/jsJjj\  (?). 

See  Thiophosphoc&amic  acid. 

Sulphopfcosphofrmnide,  PS(NH2)$. 
See  Thiophosphoryl  friamide. 

Sulpkophosphoric  acid,  H3PSOS. 
See  TMophospboric  acid. 
H3PS4.   Known  only  in  its  salts. 

Ammonium  sulphophosphate,  (NH4)8PS4. 

Stable  in  the  air.  (Ephraim,  B.  1911, 
44.3408.) 

Antimony  sulphophosphate,  SbPS4. 

Insol.  in  H20,  alcohol,  ether,  CS2,  HC1+ 
Aq,  dQ.  HssSO^-f  Aq,  CuHe,  or  HC2H802. 
Decomp.  by  boiling  with  cone.  HNO3-f  Aq, 
H2S04,  aqua  regia,  KOH,  NaOH  or  NH4OH 
-fAq.  (Glatzel;  B.  24.  3886.) 

Arsenic  sulphophosphate,  AsPS4. 

Insol.  in  H20,  alcohol.  HCl-fAq,  etc.  De- 
comp. by  warm  HN05,  aqua  regia,  da. 
H2S04;  also  sol  in  KOH  or  NBWXE+Aq. 
(Glatzel,  2.  anorg.  4. 186.) 

Barium  sulphophosphate,  Ba8(PS4)2-fa;H20. 
(Ephraim,  B.  1911,  44.  3409.) 

Bismuth  sulphophosphate,  BiPS4. 

Insol.  in  H20.  alcohol,  ether,  CS2,  benzene, 
HC^Hapa,  or  dil.  H2S04-f  Aq.  Decomp.  by 
boiling  HCl-f  Aq,  cone.  HsoO^  HNCfs,  or 
a,qua  regia:  also  by  NaOH.  KOH,  or  NILOH 
+Aq.  (Glatzel,  Z.  anorg.  4. 186.) 


Cadmium  sulphophosphate, 

Insol.  in  H20,  alcohol,  ether,  benzene, 
CS2,  and  HC2H3O2.  Decomp.  by  hot  HCl-f- 
Aq. Very  si.  attacked  by  dil.  H2S04-hAg. 
Slowly  sol.  in  hot  HNOg.  rapidly  in  aqua  regia 
or  hot  cone.  H2SO4.  (Glatzel,  Z.  anorg.  4. 
186.) 

Cuprous  sulphophosphate,  CusPS4. 

Insol.  in  H20,  alcohol,  etc.;  also  in  HC1  or 
dil.  H2S04+Aq.  Decomp.  by  HNO3,  aqua 
regia,  etc!,  not  by  KOH  or  NaOH-f  Aq. 
(Glatzel.) 

Ferrous  sulphophosphate,  Fe3(PS4)2. 

Insol.  in  H20,  alcohol,  ether,  etc.;  insol.  in 
HC1  or  hot  dil.  H2S04+Aq.  Decomp.  by 
HNOa,  aqua  regia,  or  cone.  H2SO4.  Not 
attacked  by  KOH  or  NH4OH-f  Aq  (Glat- 


Lead  sulphophosphate,  Pbs(PS4)2. 

InsoL  in  H20,  alcohoL  etc.  Decomp.  by 
warm  HCl-fAq,  cone.  HNOs+Aq;  not  at- 
tacked by  NH4OH-f  Aq;  si.  decomp.  by  KOH 
+Aq.  -(Glatzel.) 

Manganous  sulphophosphate,   Mn3(PS4)2. 

Insol.  in  H20,  alcohol,  ether,  benzene,  CS2, 
or  HC2H502.  Not  attacked  by  HCl-fAq. 
Sol.  in  HN08  or  aqua  regia,  with  separation 
of  S.  Not  attacked  by  dil.1  H2S04+Aq. 
(Glatzel,  Z.  anorg.  4.  186.) 

Mercuric  sulphophosphate,  Hg3(PS4)2. 

Insol.  in  H2O,  alcohol,  etc.;  also  in  HC1, 
da.  HN08,  or  H2S04+Aq.  Not  attacked  by 
cone  HN03  or  aqua  regia:  easily  sol,  in 
HNOs-fBra-fAq.  (Glatzel.j 

Nickel  sulphophosphate,  Nis(PS4)2. 
As  the  ferrous  salt.    (Glatzel.) 

Potassium  sulphophosphate,  K3PS4+H20. 
EasHy  sol.  in  H20.    (Ephraim,  B.  1911,  44. 


Silver  sulphophosphate,  Ag8PS4. 

Insol.  in  H20,  alcohol,  etc.;  also  in  HC1, 
HN08,  or  da.  H2S04-fAq.  Decomp.  by 
cone.  H2S04,  and  aqua  regia.  (Glatzel.; 

Sodium  sulphophosphate,  NasPS4+8H20. 

Decomp.  by  H20. 

Sol.  in  NaaS+Aq.  (Glatzel,  Z.  anorg. 
1905,44.65.)  * 

Xhallous  sulphophosphate,  T18PS4. 

InsoL  in  H30,  alcohol,  etc.  Sol.  in  HC1, 
diL  H2S04-f  Aq,  etc.  Not  attacked  by 
NH4OH-f  Aq;  si.  decomp.  by  cone.  KOH-f 
Aq.  (Glatzel.) 
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Tin  (stannous)  sulphophosphate,  Sn3(PS4)2. 
Insol  in  H20,  alcohol,  etc.    Insol.  in  dil. 
H2S04  or  HCl+Aq.    Decomp.  by  HN03-h 
Aq,    aqua   regia,    NH4OH,    or   KOH-f-Aq. 
Glatzel. 


( 


.) 


Zinc  sulphophosphate,  Zn3(PS4)2. 

Insol.  in  H2O,  alcohol,  ether,  etc.  Sol.  in 
HCl+Aq  or  dil.  H2S04-f  Aq.  Easily  at- 
tacked by  KOH+Aq;  si.  decomp.  by  NH4OH 
+Aq.  (Glatzel.) 

Sulphopj/rophosphoric  acid. 

Aluminum  sulphop^rophosphate,  A12P2S7. 

Decomp.  in  moist  air. 

Violently  decomp.  by  H20  or  acids.  (Fer- 
rand,  A.  ch  1S99,  (7)  429.) 


Cadmium 


Decomp.  in  moist  air. 

Not  attacked  by  cold  acids.    (Ferrand.) 


Chromium 


Decomp.  in  moist  air. 

Not  readily  attacked  by  acids.    (Ferrand.) 


Cuprous 
Not  attacked  by  cold  HflS04  or  boiling 

HC1.    (Ferrand.) 

Sol.  in  hot  cone.  HNO3.    (Ferrand.) 
Sol.  in  alkalies,  and  in  all  acids  except  HCL 

(Ferrand,  C.  R.  1896,  122.  886.) 

Ferrous  -  ,  FeaPaS?. 

Insol.  in  cold  acids. 

81.  attacked  by  boiling  HC1  or  hot  KOH-f- 
Aq. 

Decomp.  by  fused  KOH.  (Ferrand,  A. 
ch.  1899,  (7)  17.  410.) 


Lead- 


Pb2P2S7. 


Not  attacked  by  cold  HN03.    (Ferrand,) 


Mercurous 

Decomp.  by  moist  air  or  hot  HNOj.  (Fer- 
rand.) 

Almost  insoL  in  acids:  decomp.  by  HaO 
and  moist  air.  (Ferrand,  C.  R.  1896,  122. 
888.) 

Nickel  -  ,  Ni2P2S7. 

Decomp.  by  HsO  and  by  cone,  HNO«  at 
150°  in  a  sealed  tube.  (Ferrand,  A.  ch. 
1899,  (7)  17.  418.) 

Silver  -  ,  Ag4P887. 
Not  decomp.  by  HaO. 
Decomp.  by  aqua  regia. 
Not  attacked  by  HNO*.     (Ferrand.) 


2/inc  "  '•'  ' 
Decomp.  in  moist  air. 
Decomp.  by 


Violently  attacked  by  cold  HN08.  (Fer- 
rand.) 

Sulphophosphorous  acid, 

H 
H3PS02=SPOH(?), 

OH 

See  Thiophosphorous  acid. 
H3PS3.    Known  only  in  its  salts. 

Aluminum,  sulphophosphite,  A13(PS3)2. 

Very  unstable. 

Decomp.  in  the  air.  (Ferrand.  C.  R.  1800, 
122.  622.) 

Barium   sulphophosphite,   Ba3(PS3)2-f-.rH2O. 

Sol.  in  dil.  acids. 

Insol.  in  alcohol.  (Ephniim.  B.  1911,  44. 
3412.) 

Chromous  sulphophosphite,  Cr3(PSs)2. 

Easily  attacked  by  hot  cone.  HNO3  or 
aqua  regia 

Decomp.  by  boiling  NaOH+Aq.  (For* 
rand,.  A.  ch.  1899,  (7)  17.  419.) 

Quite  stable  in  moist  air;  very  slowly  at- 
tacked by  acids.  (Ferrand.  C.  fi.  1896,  122. 
622) 

Cuprous  sulphophosphite,  Cu3PS,j. 

Not  attacked  by  H»0  or  hot  cone.  IIC1. 

SI.  attacked  by  cold  fuming  HNOj. 

Violently  attacked  by  HN03,  aqua  regia 
and  boiling  <jone.  1128(5! 

Not  attacked  by  boiling  NaOII+Aq. 
(Ferrand,  A.  ch.  1899,  (7)  17.  398.) 

Fairly  stable  decomp.  by  damp  air.  (Fer- 
rand, C.  11.  1896,  122.  62  1J 


Iron  (ferrous)  sulphophosphite, 

Very  stable  and  resists  the  action  of  alkalies 
and  acids.  {  Ferrand,  C.  R.  1896,  122.  622.) 

Insol.  in  cold  acids  or  hot  NCi. 

Sol.  in  hot  fuming  HN03. 

Insol.  in  hot  40%  KOH-f-Aq.  (Ferrand, 
A.  ch.  1899,  (7)  17.  412.) 


Mercuric  sulphophosphite, 

Decomp.  in  moist  air. 

Not  attacked  by  cold  HNO«.  Decomp. 
byhotHNOj.  (Ferrand.) 

Unstable  in  the  air. 

Very  slowly  attacked  by  acids.  (Ferrand. 
C.  R.  1896,  122*  622.) 


Nickel  sulphophosphite, 
Unstable  in  the  air. 
Attacked  slowly  by  HNO*.  (Ferrand.) 

Silver  sulphophospbite,  Ag3PH». 

Insol.  in  most  reagents.  (Ferrand.  C.  R, 
1896,  122.  622.) 

Not  decomp.  by  HaO. 

Not  easily  attacked  by  acids.  (Ferraad, 
A.  ch.  1899,  (7)  17.  414.)  ' 
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Sodium  sulphophosphite,  Na3PS3+£H20. 

Very  sol.  in  H20,  probably  with  decomp. 
(Ephraim,  B.  1911,  44.  3410.) 

Zinc  sulphophosphite,  Zn3(PS3)2. 

Decomp.  in  moist  air. 

SI.  attacked  by  H20. 

Decomp.  by  HN03.  (Ferrand,  A.  ch. 
1899,  (7)  17.  422  ) 

Very  unstable  in  the  air,  and  attacked 
violently  by  acids.  (Ferrand,  C.  R.  1896, 
122.622.) 

Sulphoplatinic  acid,  H2Pt4S8. 

Insol.  in  H20,  but  decomp.  on  air. 
(Schneider,  Pogg.  138.  604  ) 

H^PtsSs.  Insol.  in  H20,  but  decomp. 
very  rapidly  on  air.  (Schneider.) 

Copper  sulphoplatinate,  2CuS,  2PtS,  PtS2. 

Insol.  in  H20.  HC1,  HN08,  or  aqua  regia 
dissolve  out  part  of  the  Cu.  (Schneider, 
Pogg.  139.  661.) 

Lead  sulphoplatinate,  2PbS,  2PtS,  PtS2. 

Insol.  in  hot  or  cold  H20  or  HCl+Aq. 
HNOj+Aq  dissolves  out  Pb  partly;  aqua 
regia  dissolves  completely  with  difficulty. 
(Schneider,  Pogg.  139.  662.) 

Mercuric    sulphoplatinate    chloride,    2HgS, 

2PtS,  PtS2,  2HgCl2. 

Insol.  in  H20,  not  attacked  by  HCl+Aq, 
and  only  partially  sol.  in  boiling  aqua  regia. 
(Schneider.) 

Potassium  sulphoplatinate,  KsPt^e. 
Insol.  in  H20.    HCl+Aq  dissolves  out  K 


without  evolution  of  H2S. 

Composition  its 
phoplatinate,  K2S, 
Poog.  138.  604.) 


platinous  sul- 
, PtS2.    (Schneider, 


Silver  sulphoplatinate,  2Ag2S,  2PtS,  PtS2. 
Insol.  in  H20  or  HCl+Aq.  HNO*+Aq 
dissolves  out  Ag  on  warming.  Aqua  regia 
decomp.  with  formation  of  AgCl.  (Schnei- 
der, Pogg.  138.  664.) 

Sodium  sulphoplatinate,  Na4Pt8S6=2Na2S, 
2PtS,  PtS2. 

Decomp.  by  hot  H20,  with  residue  of 
PtS2.  (Schneider.) 

NaaPtsSe^NaaS,  PtS,  2PtS2.  Insol.  in 
H20.  (Schneider,  J.  pr.  (2)  48.  418.) 

Thallium  sulphoplatinate,  2T12S,  2PtS,  PtS2. 
Insol.  in  cold  H20.   Dil.  acids  dissolve  out 
all  the  thallium.     (Schneider,    Pogg.   138. 
626.) 


Sulphoplatinous  acid,  H2PtS2 

Known  only  in  solution  in  H20,  which 
soon  decomposes.  (Schneider,  J.  pr.  (2) 
48.  424.) 

Sodium  sulphoplatinite,  Na2PtS2. 

Sol.  in  H20  with  decomp,  (Schneider,  J. 
pr.  (2)  48.  420.) 

H4Na2(PtS2)8.  Sol.  in  H20.  from  which  it 
is  pptd.  by  alcohol.  (Schneider.) 

Suiphoselenantimonous  acid. 
See  Selenosulphantimonous  acid. 

Sulphoselenarsenic  acid. 
See  Selenosulpharsenic  acid. 

Sulphos el eno stannic  acid. 
See  Selenosulphostannic  acid. 

Sulphoselenoxyarsenic  acid. 
See  Selenosulphozyarsenic  acid. 

Sulphoselenyl  chloride,  SSe03Cl4. 

Deliquescent;  decomposed  by  H20 .  (Claus- 
mtzer,  B.  11.  2007.) 

Mefosulphosilicic  acid. 

Sodium  wetasulphosilicate,  Na2SiS3. 

Decomp.  by  H2O  (Hempel,  2.  anorg. 
1900,  23.  41.) 

Sulphostannic  acid,  H2SnS3. 

Ppt.    (Kuhn,  A.  84.  110.) 

Does  not  exist  (Storch,  W.  A.  B.  98. 
2b.  236.) 

Ammonium    sulphostannate,    (NH4)2S. 

3SnS2+6H207 

Easily  sol.  in  H20.  and  easily  decomp. 
(Ditte,  C.  R.  95.  641.) 

and    +7H20.      Do* 


comp.  by  acid.    (Stanek,  Z.  anorg.  1898,  17. 

Barium  sulphostannate,  BaSnS8+8H20. 
Sol.  in  cold  H20.    (Ditte,  C.  R.  96.  641.) 

Calcium  sulphostannate,  2CaS,  SnS2+14H20. 
Sol.  in  H20.    (Ditte,  C.  R.  96. 641.) 

Z^raplatinous  sulphostannate,  4PtS,  SnS2. 

Not  decomp*.  by  acids.    (Schneider.  J.  pr. 
(2)7.214.)  '      * 

Platinum  potassium  sulphostannate,  3PtS, 


_  ,  SnS2. 

Insol.  in  cold  H20.  Dil.  HC1  or  HC2H8O2 
+Aq  dissolves  out  all  the  potassium.  •  (Sch- 
neider, Pogg.  136.  109.) 
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Platinum     sodium     sulphostannate,     3PtS, 

Na2S;  SnS2. 

Insol.  in  cold  H20.    (Schneider.  Pogg.  136, 
109) 

Potassium  sulphostannate,  K2SnS3. 
Sol.  in  H20.    (Kuhn,  A.  84.  110.) 
+3H20.    (Ditte,  C.  R.  95.  641.) 
E;4SnS4+4H20.     Sol.  in  H20    pptd.   by 

alcohol     (Weinland,  Z.  anorg.  1898,  17.  419.) 

Sodium  sulphostannate,  Na2SnS3-f-2H20. 
SI  sol  in  HoO.    (Kuhn,  A.  84.  110.) 
+3H20.    (Ditte,  C.  R.  95.  641.) 
+7H20.    Sol.  in  H2O.    (Horing,  Zeitsch. 

Pharm.  1851.  120.) 
Na4SnS4+12H20.   Melts  in  crystal  H2O  on 

heating.    Very  sol.  in  H2O.    (Kuhn.) 

Strontium  sulphostannate,  SrSnS3-fl2H2O. 
Sol.  in  H20.    (Ditte,  C.  R.  95.  641.) 


Thallium  sulphostannate, 

Ppt.  Practically  insol.  in  H20.  (Hawley, 
J.  Am  Chem.  Soc.  1907,  29.  1011.) 

Dz'sulphopersulphuric  acid. 

Sodium  (ftsulphopersulphate,  NazSaOs. 

Sol.  in  H20.  Cryst.  in  cold  with  2H20. 
(Vffliers,  C.  R.  106.  851,  1354.) 

Contains  4H  more  and  is  sodium  tetra- 
thionatc,  NaSjOa,  2H2O  (Villiers,  C.  R. 
108.  402.) 

Sulphotelluric  acid. 

Mercurous  sulphotellurate,  3Hg2S,  TeS2. 
Ppt. 

Mercuric  -  ,  3HgS,  TeS*. 
Ppt.     (Berzelras.) 

Potassium  -  ,  K8TeS4. 
Sol  in  H20.    (Oppenheim,  J.  pr.  71.  279.) 

Sodium  -  . 
Sol.  in  H$0.    (Oppenheim.) 

Sulphotellurous  acid. 

Ammonium  sulphoteUurite,  3(NH4)2S,  TeS2. 
Decomp.  on  air.    Sol.  in  H30. 

Barium—, 
Very  slowly  sol.  in  HjO. 

Calcium  -  . 
Somewhat  sol.  in  H20. 


Cerium  * 


Insol.  ppt. 


Cobalt  sulphoteUurite,  Co3TeS5. 
Ppt. 


Copper • 

Ppt. 

Ferrous 

Ppt. 

Ferric 

Ppt. 

Lead . 

Ppt. 

Lithium . 

Sol.  in  H20. 

Magnesium  • 


-,  Cu8TeS8. 


Sol.  in  H2O  and  alcohol. 

Manganous . 

Ppt. 

Potassium ,  3K2S,  TcS2. 

Sol.  in  H20 

Silver ,  3Ag2S,  TeS2. 

(Berzclius.) 

Sodium . 

Sol.  in  H20, 

Strontium  — — . 
Sol.  in  H2O. 

Zinc ,  3ZnS,  TcH2. 

Ppt.     (Berzelius.) 

Stilphotungstic  acid. 

Ammonium  sulphotungstate, 

Very  deliquescent.  Easily  sol.  in  HaO,  and 
still  more  easily  fax  NH4OH+Aq.  (Corleis^ 
A.  232.  244.) 

More  sol.  inpure  H80  than  in  HaO  acidified 
with  HC1.  Decomp.  slowly  on  air.  (Ber- 
zeh'xis.) 

Barium- . 

Sol  in  BaS+Aq. 

Cadmium ,  CdWS* 

Ppt.  *  (Berzelius.) 

Calcium . 


Sol.  in  H»0  and  alcohol.    (Berzelius.) 

Cobalt ,CoWS*. 

SI.  sol.  in  H80. 
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Copper  sulphotungstate,  CuWS4. 
Ppt. 

Glucinum ,  G1WS4. 

Sol.  m  H2O(?). 

Ferrous ,  FeWS4. 

Sol,  in  H2O. 


Ferric  - 
Ppt. 

Lead  — 

Ppt. 


-,  PbWS4. 
(Berzelius.) 


Magnesium ,  MgWS4. 

Easily  sol.  in  H20  or  alcohol. 

Manganous ,  MnWS4. 

Sol.  in  H20.    (Berzelius.) 


Mercurous  • 


Ppt.    (Berzelius.) 

Mercuric ,  HgWS4. 

Ppt.     (Berzelius.) 

Kickel ,  NiWS4 

Ppt.    (Berzelius.) 

Potassium ,  K2WS4. 

Sol.  in  H20.  Alcohol  precipitates  from 
aqueous  solutions,  but  is  not  entirely  insol. 
in  alcohol.  (Berzelius.) 

Very  sol.  in  H20.    (Corleis,  A.  232.  264.) 

Potassium >  nitrate,  K2WS4,  KN08. 

Very  sol.  in  cold  or  hot  £[26,  from  which 
it  is  precipitated  by  alcohol.  (Berzelius.) 

Potassium    tungstate,    K2W02S2  = 

K2WS4,  K2W04. 

Easily  sol.  in  H20.  Not  precipitated  by 
alcohol.  (Berzelius.) 

Is  potassium  Znsulphotungstate,  K2WOS3, 
which  see.  (Corleis,  A.  232.  244.) 

Silver ,  Ag2WS4. 

Ppt.     (Berzelius.) 

Sodium ,  Na2WS4. 

Very,  sol  in  H20;  less  sol.  in  alcohol.    (Ber- 
zehus.) 
Very  deliquescent.    (Corleis,  A.  232.  264.) 

Strontium  — .  , 

Sol.  in  H20,  and  in  SrS+Aq. 

Stannous •,  SnWB4. 

Ppt.     (Berzelius.) 

Stannic ,  SnWS*. 

Ppt.     (Berzelius.) 


Zinc  sulphotungstate,  ZnWS4. 

Sol.  in  H20  with  subsequent  pptn  (Ber- 
zelms.) 

Morwsulphotungstic  acid. 

Potassium  wowosulphotungstate, 

K2WOS+H20 

Deliquescent  in  moist  air  Very  sol.  in 
H20.  (Corleis,  A  232.  244.) 

IKsulpliotungstic  acid. 

Ammonium  <&sulphotungstate,  (NHi)2W02S2. 
Sol.  in  H2O  and  alcohol.    (Berzehus.) 
Decomp   easily  when  moist.     (Corleis,  A. 

232.  264.) 

Tn'sulphotungstic  acid. 

Potassium     insulphotungstate,     K2WOS3-{- 

H20. 

Hygroscopic.  Effloresces  on  dry  air  and 
easily  decomposed.  Easily  sol.  in  H2O.  (Cor- 
leis, A.  232.  244.) 

Sulphovanadic  acid,  V20fi,  3S03-f  3H20. 

See  Vanadiosulphuric  acid,  and  Sulphate, 
vanadium. 

Sulphovanadates. 

Alkali  sulphovanadates  are  sol.  in  H20. 
Ca,  Sr,  and  Ba  sulphovanadates  are  si.  sol.  in 
H2O.  and  all  other  sulphovanadates  are  insol. 
inH20.  (Berzelius.) 

Ammonium  sulphovanadate,  (NH4)3VS4. 

Easily  sol.  in  H2O.  Very  si  sol.  in  cone. 
NH4SH+Aa.  Insol.  in  ether,  CS2,  or  CHClj. 
(Kruss  and  Ohnmais,  A.  263.  46.) 

See  also  Sulphoxyvanadic  acid. 

Sodium  pefttasulphop2/rovanadate,  Na4V202Sfi. 
Hydroscopic;  sol.  in  H20  with  rapid  de- 
comp. (Locke,  Am.  Ch.  J.  1898,  20.  375.) 

Sulphoxyantimonic  acid. 

Potassium  sulphoxyantimonate,  KaHSbOaSs 

+2H20. 

Sol.  in  hot,  less  sol.  in  cold  H20.  Decomp. 
by  cold  H20.  (Weinland  and  Gutmann,  Z. 
anorg.  1898, 17.  414.) 

Sulphoxyarsenic  acid,  H3As03S. 

Known  only  in  aqueous  solution.  (McCay, 
Am.  Ch.  J.  10.  459.) 

Ammonium  wonostritfooxyarsenate, 

(NH4)  3AsSOj +3H20, 

Decomp.  in  the  air:  sol.  in  HaO,  decomp.  on 
boiling.  (Weinland,  B.  1896,  29. 1009.) 
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Very  sol.  in  H20;  msol.  in  alcohol;  decomp. 
in  aq.  solution  and  also  in  the  air.  (Weinland, 
Z.  anorg.  1897,  14.  53.) 

Decomp.  in  the  air.  (McLauchlan,  B. 
1901,  34.  2166.) 

Ammonium  hydrogen  wowosulphoxyarsenate, 

(NH4)aHAsSOa. 
Ppt.    (McLauchlan,  B  1901,  34.  2168.) 

Barium  wo??osulphoxyarsenate,  BaHAsOsH- 
10H20. 

(Preis,  A.  267.  184.) 

Ba3(.AsS03)2+6H2O,  Ppt  (Weinland,  Z. 
anorg.  1897,  14.  54.) 

Barium  ^sulphoxyarsenate,  Ba3(  AsS2O2)2  -f- 
4H,0. 

Ppt.    (Preis,  A.  257.  185.) 

+6H20.  {Weinland  and  Rumpf,  Z.  anorg. 
1897,  14.  64  ) 

Barium  potassium  /nsulphoxyarsenate, 

KBaAaSiO+7H90. 
Ppt,    (McCay,  Z.  anorg.  1904,  41.  469.) 

Barium  sodium  woMosulphoxyarsenate, 

BaNaAaSO,+9IIaO. 
Ppt.    (Weinland,  Z.  anorg.  1897,  14.  55.) 

Barium  sodium  sulphoxyarsenate, 

Ba7Na2As407Su+12H2O. 
(McCay  und  Foster,  Z.  anorg.  1904,41.  467.) 


Calcium  /risulphoxyarsenate, 

20IIA 

Ppt.  <  McCay  and  Foster,  Z.  anorg.  1904. 
41.  463.) 

Potassium  tfio/iosulphoxyarsenate,  KsAsS05. 

Hydroscopic.  (Weinland,  B.  1896,  29. 
109.) 

Sol.  in  cone.  KOH+Aq,  free  from  carbon- 
ate: very  hydroacopic.  (Weinland,  Z.  anorg. 
1897,  14.  51.) 

Potassium  hydrogen  WMosulphoxyarsenate, 


Very  hygroscopic.  (Weinland  and  Rurnpf, 
Z.  anorg.  1897,  14.  59.) 

KHjAsSO*.  Sol.  in  H»O;  solution  slowly 
decomp.  on  standing.  (McCay,  Am.  Ch.  J. 
10.  459.) 

Formula  given  by  Bouquet  and  Cloez  (A. 
ch.  (3)  IS.  44)  is  K»H4AsiS*<X 

Potassium  cfrsulphoxyarsenate,  KjAsS2O24- 

lOHiO. 

Very  hydroscopic:  decomp.  by  H2O. 
(W^dand,  Z.  anorg.  1897,  14.  63.) 

Potassium  insulphoxyarsenate,  KjAsS80+ 


Yellow  oil  which  cryst.  at  —  20P.    (McCay 
and  Foster,  Z.  anorg.  1904,  41*  468.) 


Sodium  Twonosulphoxyarsenate, 
12H2O. 

Easily  sol.  in  H20.  (Preis,  A.  257.  180.) 
(McLaughlan,  B.  1901,  34,  2170  ) 

Sol.  in  H20.    (Weinland,  B.  1896,  29.  1009.) 

SI.  efflorescent.  Insol  in  alcohol.  (McCay, 
Z.  anorg.  1902,  29.  42.) 

Sol.  in  NaOH+Aq;  decomp.  by  boiling 
with  cone.  NaOH.  (Weinland,  Z.  anorg. 
1897,  14.  49.) 

Sodium  hydrogen  wowosulphoxyarsenate, 
NaH2AsS03. 

Decomp.  by  H20;  insol.  in  alcohol.  (Wein- 
land, Z.  anorg.  1897,  14.  58.) 

Na2HAsS03+8H2O.  Easily  sol.  in  H20. 
(Preis.) 

Sodium  //s'sulphoxyarsenate,  Na3AsS2024- 
10H20. 

Easily  sol  in  H20.    (Preis.) 

Sol.  in  H2O;  pptd.  by  alcohol.  (McCay,  B. 
1899,  32.  2472.) 

Not  decomp.  by  boiling  NaOH+Aq. 
(Weinland,  Z.  anorg.  1897,  14.  62.) 

Insol.  in  alcohol.  (McCay,  Z.  anorg.  1900, 
26.  461.) 

+11H20.  (McLaughlan,  B.  1901,  34. 
2170.) 

Insol.  in  alcohol.  (McCay,  Z.  anorg.  1902, 
29.  46.) 


Sodium     frisulphoxyarsenate, 

11H20. 

Decomp.  by  E^O.     (McCay  and  Foster, 
Z.  anorg.  1904,  41.  454.) 

Sodium      insulphoxycZiarsenate,      As202S3, 

3Na20+24H20. 

Easily  sol  in  H20.    (Geuther.  A.  240.  208.) 
2As202S3,    Na20+7H20.     Sol.    in    H20.  < 

(Nilson,  J.  pr.  (2)  14.  14.) 
Correct    composition    is 

30H20.    (Preis.) 


Sodium    sulphoxyarsenate, 

30H20  =4Na30,      6As2S2,      3As2S4O  + 
30H20. 

Decomp.  by  H20.   Sol.  in  NH4OH  or  KOH 
+Ao\    (Preis,  A.  257.  187J 
»  Sodium  oxyJnsulpharsenate  of  Nilson. 

Sodium  p&ft/asulphoxytelrarsenate, 


Less  sol.  in  H20  than  other  sulphoxy- 
arsenates.    (Preis.) 

Sodium  strontium  Insulphoxyarsenate, 

NaSrAsS80+10H20. 

Unstable.    (McCay  and  Foster,  Z.  anorg. 
1904,  41.  462.) 
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SULPHOXYAZOTIC  ACID 


Tnsulphoxyazotic  acid,  ON(SO3H)3. 

Known  only  in  its  salts.    (Glaus,  A  ,  158. 
52  and  194.) 

Has  the  formula  (S08H)8N<$>K  (S03H)3. 
(Raschig,  A.  241.  161.) 

Potassium  fnsulphoxyazotate,  ON(SO$K)S+ 
H20  -  (S03K)3N<°>N(S08K)8. 

Easily  sol.  in  H20  without  decomp.,  even 
on  boiling.    (Claus,  A.  167.  210.) 

Sulphoxyphosphorous  acid, 

H 
H8PS20-OPSH(?). 

SH 
See  Thiophospliorous  acid. 

Sulphoxyvanadic  acid. 
Ammonium 


Sol.  in  H20,  (Kruss  and  Ohnmais,  A.  263. 
53.) 

Potassium  pj/ro/ieoxisulphoxyvanadate, 
K4V2S60+3H20. 

Melts  in  crystal  H20.  (Kruss  and  Ohn- 
mais.) 

K8V4Si202-f  3H20.  More  sol.  in  H20  than 
preceding  comp.  (K.  and  0.) 

Sodium  ori/io^nsulphoxyvanadate,  Na8VB30 

+5H20. 

Very  deliquescent,  and  easily  sol.  in  H20 
Somewhat  sol.  in  alcohol.  (Kruss  and  Ohn- 
mais.) 

Sodium  0r#zow0nosulphoxyvanadate, 

Na8VS08-f-10H20. 

Less  sol.  in  H20  than  other  sulphoxyvana- 
dates.  (K.andO.) 

Sulphur,  S. 

The  various  modifications  of  sulphur  have 
been  classified  in  many  different  ways,  and 
there  is  a  difference  of  opinion  as  to  whether 
certain  forms  are  true  allotropic  modifications 
or  not. 

The  data,  as  far  as  concerns  the  solubility, 
may  be  arranged  as  follows:  — 

A.  Sol  in  CS2.  1.  Khombic,  octahedral,  or 
alpha  sulphur,  ordinary  sulphur.  Easily 
sol  in  CS2,  etc.  See  below  for  solubility  in 
various  solvents, 

2.  ^Prismatic,  monoclinic,  or  beta  sulphur. 
Sol.  in  CS2,  but  is  converted  into  A.  1.  Pris- 
matic sulphur  obtained  by  melting  orimstone 
is  not  wholly  sol.  in  CS2  on  account  of  admix- 
ture of  gamma  sulphur, 

Monoclinic  modification  is  more  sol.  than 
rhombic  in  CHC18,  ether  and  benzene.  (Meyer 


3.  Soft  sulphur,  milk  of  sulphur. 

4.  Amorphous  sol.  sulphur  is  also  a  sepa- 
rate modification,  according  to  Berthollet. 

B.  Soft    sulphur,    obtained    by    strongly 
heating  and  quickly  cooling,  is  soL  in  C82, 
but  becomes  insol.  therein  by  repeatedly  dis- 
solving and  evaporating.    More  easily  sol 
in  CS2  than  A,  1 

C.  Insol  in  CS2.    1.    By  action  of  strong 
light  on  S  in  CS2. 

2.  By  heating  to  b.-pt  ,m  cooling  suddenly, 
and  allowing  to  stand  until  hard.    Has  been 
called  gamma  sulphur,  but  is  a  mixture  of 
2/s  A,  4  and  Va  insol.  S. 

3.  Insol    S  in  flowers  of  sulphulr.     Con- 
verted into  A.  1  by  standing  3  days  with 
alcohol. 

According  to  Berthelot  (A.  ch.  (3)  49.  430) 
there  are  only  two  varieties  of  S,  I.  "Octa- 
hedral," II.  "Amorphous." 

I.  Octahedral.    Sol.  in  CSs.    Scarcely  acted 
upon  by  KHSO3-f-Aq.    Converted  by  oxidis- 
ing agents  into  II. 

II.  Amorphous.    Insol.  in  neutral  solvents, 
viz.  H20,  alcohol,  ether,  CS2,  etc. 

Sol.  with  tolerable  rapidity  in  KHSOs+Aq. 
By  long  action  of  NaoS-{-Aq,  a  portion  is 
dissolved,  and  the  remainder  converted  into 
I.  Less  easily  oxidised  by  HNOa+Aq  than 
I.  Some  varieties  of  this  modification  are 
sol.  to  a  certain  extent  in  alcohol  and  ether, 
and  by  boiling  the  rest  of  the  sulphur  is  con- 
verted into  I;  also  by  long-continued  con- 
tact with  cold  alcohol.  Berthelot  holds  that 
the  modification  i$  changed  before  dissolving. 
Solutions  of  the  alkalies,  alkali  salts,  and 
alkali  sulphides  change  insol.  into  sol.  sulphur. 
(Berthelot.) 

Elastic  sulphur  obtained  by  pouring  mol- 
ten sulphur  at  a  temp,  of  over  260°  into  H2O 
contains  35%,  or  more  of  a  modification  of  S 
which  is  insol.  in  CS2,  hot  or  cold,  but  sol. 
in  absolute  alcohol;  this  modification  can 
be  converted  back  into  ord.  sulphur  by  heat- 
ing to  100°.  (Pelouze  and  Fremy,)  (See 
C.  2.) 

This  modification  can  be  obtained  also 
by  action  of  HC1  on  thiosulphates.  (Fordos 
and  Gelis.) 

The  soft  pasty  sulphur  obtained  by  decom- 
position of  H2S  by  S02  forms  an  almost 
clear  emulsion  (pesudo-solution)  with  HfO, 
from  which  it  is  pptd.  by  various  salts  ana 
substances  which  have  no  chemical  affinity 
for  it.  23  pts.  S  combine  in  this  way  with 
100  pts.  H20.  When  pptd.  by  saline  solu- 
tions, some  of  the  S  remains  in  solution- 
When  solution  is  exposed  to  the  light,  S 
gradually  separates  out;  also  on  boiling  the 
some  takes  place.  The  above  pseudo-solu- 
tion is  pptd.  by  mineral  acids,  and  the  pptd. 
S  may  still  be  dissolved  in  fresh  water,  if  not 
left  in  contact  for  some  time  with  the  acid. 
Also  pptd.  by  K  salts,  with  loss  of  power 
of  forming  pseudo-solutions.  Pptd.  by  NH4 
and  Na  salts  without  losing  that  power. 
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Alkali    hydrates,    carbonates,    or   sulphides 
convert  it  into  insol  S. 
^The  solution  may  be  mixed  with  alcohol 
without  change.    Decomp.  by  long  shaking 
with   napthha   or  oil   of   turpentine.     The 
pseudo-solution  combines  with  CS2,  forming 
an  emulsion  which  subsequently  decomposes. 
The  S  itself  is  only  partially  sol.  in  CS2. 
(Sclmi,  J.  pr.  57  49  ) 
By  treatment,  of  amorphous  ''insoluble"  S 

,.;i.i.   /""ic*     .,     /"^/"ii                    11           i                   t           i 

Solubility  in  liquid  NH3 
(g.  S  in  100  g  solution  ) 

t° 

S' 

t° 

S 

—78 
—20  5 
0 

38  6 
38  1 
32  34 

16  4 
30 
40 

25 
21 
18 

65 
0 
5 

(Ruff  and  Hecht,  Z    anorg.  1911,  70 

.  62) 

with  CS2  or  CClj,  a  small  part  goes  into  solu- 
tion, the  amount  being  dependent  on  the  time 
of  contact  with  the  temp.,  and  nature  of  the 
solvent,  but  independent  of  the  amount  of 
the  solvent.  It  is  assumed  that  this  is  due 
to  a  partial  change  of  the  "insoluble"  into 
soluble  S.  (Wigand,  Z.  phys  Ch.  1910,  75. 
235.) 

"/>//«"  sulphur.  Partly  sol  in  H20. 
(Debus,  Chem.  Soc.  53.  IS.) 

A  colloidal  form  wholly  sol,  in  H«0  exists, 
which,  however,  decomposes  very  easily. 
(Engol,  C.  It.  112.  800  ) 

til<u'k  sulphur.  Insol.  in  alcohol,  ether,  CSa, 
fatty  oils  even  at  200°,  cold  alkali  hydroxides 
-j-Aq,  HjiS04,  HjNT03.  or  aqua  regia.  (Knapp. 
J.  pr.  (2)  43.  305.) 

(Irecn  Mwlijicntion.  Five  times  more  sol. 
than  ordinary  sublimed  sulphur  in  a  mixture 
of  salicylaldehvde  and  benzene  (Orloff.  0.  C. 
1902, 1.  1204.)" 

The  following  data  relate  to  octahedral  or 
ordinary  sulphur  (A.  1) : — 

Sol.  in  warm  liquid  H28  (Xiemann):  warm 
P2S»,  HBi>,  KC1>,  Br2,  XC13,  BaS+Aq 
(Dumas);  in  alcoholic  solution  of  K2B5,  but 
is  repptd.  by  addition  of  H^O  to  sat.  solu- 
tion. 

Hoi.  in  liquid  80s. 

Hoi.  in  aqueous  solution  of  alkali  sulphates, 
especially  when  hot,  SI.  sol  in  boiling  cone. 
HSCN+Aq,  from  which  it  mostly  separates 
on  cooling. 

NaaCOi+Aq  (5.6%  NaaC08)  dissolves  no 
S  at  20°;  0.00775%  at  100°.  (Pohl,  Dingl. 
197*  508.) 

The  solubility  of  S  m  Na2S+Aq  between 
0°  and  50°  diminishes  slightly  with  increase 
in  temp.,  but  increases  with  dilution  of  the 
solution,  having  its  largest  value  in  a  N/16 
solution  of  NajS+Aq  when  the  relation  of 
Na»S  to  dissolved  S  equals  about  1 : 4.  (Ktis- 
tftr.  Z.  anorg.  1905, 43.  56.) 

Sol.  in  AlBr*.  (Isbekow,  Z.  anorg.  1913, 
84.  27.) 

InsoL  in  liquid  CO*.  (Buchner,  25,  phys. 
Ch.  1906,  M.  6740 

Sol.  in  liquid  NH».  (Franklin,  Am.  Ch.  J. 
1898,  20.  822.) 

Sol.  in  liquid  NH*  1  gr.  S  is  sol.  in  3-4 
ocm.  liquid  NH«.  (Hugot,  A.  ch,  1900,  (7)  21. 
32  J 

The  solubility  of  S  in  liquid  NH»  is  constant 
from— 23°  to  —84°  and  equals  39%.  (Ruff,  Z. 
angew,  CL.1910,  23. 1830.) 


SI.  sol.  in  liquid  NO2.  (Frankland,  Chem. 
Soc  1901,  79.  1361.) 

S2C12  dissolves  66.74%  S  at  ord.  temp,  to 
form  a  liquid  of  1.7  sp.  gr.  (Rose.) 

Solubility  of  S  in  S2C12  varies  according  to 
the  variety  of  sulphur  used.  Aten  has  pub- 
lished an  extended  investigation  on  the  sub- 
j ect,  which  see  for  details.  ( Z.  phys.  Ch.  1905- 
14,  54. 86. 124;  81. 268;  83. 443;  86. 1;  88. 321.) 

Solubility  in  SnCl4. 

100  g.  SnCl4  dissolve  at: 
99°       101°      110°      110° 
5.8         6.2        8.7       9.1  pts.  solid  S, 

112°          112°          121° 
9.4  9.9  17.0  pts.  liquid  S. 

(Gerardin.) 

Sol.  in  alkalies +Aq  with  decomp. 
Sol.  m  1926.7  pts.  absolute  alcohol  at  15°. 
(Pohl,  W.  A.  B.  6.  600.) 

Sol  in  ii()  pts  hot  ru'iulv  absolute  alcohol,  leas  sol  m 
\mik<»r  alcohol.  (Luurogais ) 

Hoi  in  W)0  pts  boiling  alcohol  of  40°  B.  (Chevalher, 
J.  ch.  rn&l  2.  ,W) ,  m  500  pts  alcohol  (Meibsner) ,  200 
pts  alcohol  (Pelouzc  and  Fremy). 

100  pts.  absolute  alcohol  dissolve  0.42  pt. 
at  b.-pt.,  and  0.12  pt.  S  at  16°;  100  pts  ether 
dissolve  0.54  pt.  at  b.-pt.,  and  0.19  pt.  S  at 
16°;  100  pts.  benzene  dissolve  17.04  pts.  at 
b.-pt.,  and  1.79  pts.  S  at  16°;  100  pts  oil  of 
turpentine  dissolve  16.16  pts.  at  b.-pt.,  and 
1.35  pts.  .S  at  16°;  100  pts.  CS2  dissolve  73.46 
pts.  at  b.-pt.,  and  38. 70  pts.  S  at  16°;  100  pts. 
naphtha  dissolve  10.56  pts.  at  b.-pt.,  and 
2.77  pts.  S  at  16°;  100  pts.  tar-oil  dissolve 
26.98  pts.  at  b.-pt,  and  1.51  pts.  S  at  16°. 
(Payen,  C.  R.  34.  456.) 

100  pts.  absolute  methyl  alcohol  dissolve 
0.028  pt.  at  18.5°:  100  pts.  absolute  ethyl 
alcohol  dissolve  0.053  pt.  at  18.5°.  (de 
Bruyn,  Z.  phjs.  Ch.  10.  781.) 

Solubility  in  amyl  alcohol. 


95° 
1.5 


110° 
2.1 


110° 

2.2  pts.  solid  S, 


112°      112°      120°      131° 
2.6        2.7        3.0       5.3  pts.  liquid  S. 
(Gerardin,  A.  ch.  (4)  5.  134.) 

Quickly  sol.  in  12.5  pts.  ether.    (Favre.) 
100  pts.  benzene  dissolve  0.965  pt.  S  at  26?; 

100  pts.  benzene  dissolve  4.377  pts.  S  at  71°; 

100  pts.  toluene  dissolve  1,479  pts.  S  at  23°; 

100  pts.  ethyl  ether  dissolve  0.972  pt.  S  at 
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23,5°;  100  pts.  chloroform  dissolve  1.205  pts. 
S  at  22°:  100  pts.  phenol  dissolve  16.35  pts. 
S  at  1746;  100  pts.  aniline  dissolve  85.27  pts. 
S  at  130°.  (Cossa,  B.  1. 139.) 

Solubility  in  benzene  at  t°. 


t° 

g  S  in  10  g.  of  solution 

15.17 

19.29 

0.1480 
0.1692 

(Bronsted,  Z.  phys  Ch.  1906,  55.  377.) 

A  mixture  of  S  and  toluene  separates  into 
two  layers,  containing  33  and  92.5%  S  re- 
spectively. (Haywood,  J.  phys.  Ch.  1897,  1. 
232.) 

082  dissolves  0  35  pt  ordinary  sulphur; 
some  varieties  of  S,  ho^  ever,  are  not  entirely 


2.99  g.  S  are  sol  in  100  grams  CS2  at  — 116°. 
(Arctowski,  C.  R.  1895,  121.  124.)  pg 

Solubility  in  CS2. 
100  g.  of  the  sat.  solution  contain  at: 

—77°    —84.5°    —89°    —116° 
4.84       4.46        4.29         2.99  g.  S. 

(Arctowski,  Z.  anorg.  1896, 11.  274.) 


When  20  pts.  S  dissolve  in  50  pts.  CS2  at 
22°  the  temp,  is  lowered  5°.  (Cossa ) 

Sat.  solution  of  S  in  CS2  boils  at  55°. 
(Cossa.) 


p.  gr.  of  S  dissolved  in  CS2  at  lo°. 
(Pts  S  per  100  pts.  CS2.) 


sol.  in  CS2) 

thus  — 

Sp  gi. 

Pts  S 

Sp  gr 

Pts  S 

1  &P  gr 

Pts.  tf 

Variety  ot  Sulphur 

2£ 

°&8 

1.271 

0  0 

1.312 

9  9 



19  6 

1S 

^—  •  d 

1  272 
1  273 

0.2 

0  4 

1  313 
1.314 

10  2 
10  4 

1  334 

19.9 
20  1 

li"* 

8  £  ! 

1.274 

0.6 

1.315 

10  6 

1.355 

20  4 

?"* 

1.275 

0  9 

1  316 

10  9 

1  356 

20.0 

Octahedral,  from  Sicily 
Crystallised  in  dry  way,   re- 
cently prepared 
Do.,  prepared  8  years 
Do  ,  prepared  9  years 
Do  ,  prepared  15  years 
Red  needles,  recently  prepared 
Soft  yellow,           do. 

0.335 

0  415 
0  33 

0  382 

0  000 

0.029 
0.004 
0  020 
0'.051 
0  023 
0  353 

1.276 
1.277 
1  278 
1  279 
1  280 
1  281 
1  282 
1  283 

1.2 
1.4 
1  6 
1  9 
2  1 
2  4 
2  6 
2  9 

1  317 
1  318 
1  319 
1  320 
1  321 
1  322 
1  323 
1  324 

11.1 
11.3 
11  6 
11  8 
12  1 
12  3 
12.6 
12  8 

1.357 
1  &>8 
1  359 
1  300 
1  361 
1  302 
1  303 
1.304 

21.0 
21  2 
21  5 
21.8 
22  1 
22  3 
22  7 
23.0 

Do.,  pre^ 

mred  2  vears 

0  3i$ 

0  157 

1  284 

3  1 

1.325 

13  1 

1.36.5 

23.2 

Soft  red,  recently  prepared  . 

0  374 

0.157 

1.285 

3  4 

1  326 

13.3 

1  300 

23  6 

Do.,  prepared  5  years 
Flowers  of  sulphur 
Do.,  another  sample 
Roll  brimstone,  outside 

0  351 

0.181 
0  113 
0  234 
0  029 

1  286 
1  287 
1  288 
1.289 

3  6 
3  9 
4  1 
4.4 

1  327 
1  328 
1  329 
1.330 

13  5 
13  8 
14  0 
14  2 

1  307 
1  30$ 
1  309 
1  370 

24.0 
24  3 
24.8 
25.1 

Do  ,  inside 

0  073 

1.290 

4  6 

1  331 

14  5 

1  371 

25.0 

1  291 

4  8 

1.332 

14  7 

1  372 

20  0 

(Deville,  A  ch  (3)  47.  99.) 

1  292 

5  1 

1  333 

15  0 

1  373 

20  r> 

1  293 

5  3 

1  334 

15.2 

1  374 

2(5.9 

The  pt.  insol  in  CS2  is  sol  in  hot  absolute 
alcohol,  crystallising  on  cooling;  less  sol.  in 
chloroform  or  ether.    (Deville  ) 

1.294 
1.295 
1  296 

5  6 
5  8 
6  0 

1.335 
1  336 
1.337 

15  4 
15  0 
15  9 

1  375 
1.370 
I  377 

27  4 
28.1 
28  5 

1  297 

6.3 

1.338 

16  1 

1.378 

29.0 

100  pts 

pure  CS2  dissolve  pts.  S  at  t°. 

1  298 
1  299 

6  5 
6.7 

1  339 
1.340 

16  4 
16  0 

1.379 
1  380 

29.7 
30  2 

t° 

Pts  S               t° 

Pts.  S 

1  300 

7.0 

1  341 

16  9 

1.381 

30.8 

1  301 

7  2 

1  342 

17   1 

01      A 

—11 

16.54           22 

46.05 

1  302 

7^5 

1  343 

x  *  .  j. 

17.4 

i'.m 

Ol     ** 

—  6 

18.75           38 

94  57 

1  303 

7  8 

1  344 

17  6 

1.384 

b!o 

0 

23  99          48.5 

146  21 

1  304 

8  0 

1  345 

17.9 

1.385 

33.2 

+15 

37.15           55 

181  34 

1  305 

8.2 

1  346 

18.1 

1.38C 

33.8 

18.5 

41.65 

1  306 

8  5 

1  347 

18  4 

1  387 

34.5 

1  307 

87 

1Q    ft 

IOOQ 

(Cossa,  B.  1.  138.) 

4.  •  V/VI 

1.308 

.  t 

8  9 

1*349 

JLo.O 

18  9 

.000 
1.389 

36!l 

1  309 

9,2 

1.350 

19.0 

1.390 

36.7 

Neither  ordinary  stick  S  nor  flowers  of  S 

1.310 

9.4 

1  351 

19  3 

1.391 

37.2 

is  completely  sol.  in  CS*.    Pptd.  S  is  com- 
pletely sol.  in  5  pts.  CS2.    CKttenger,  C.  C. 

1.311 

9.7 

1894,  II.  267.) 

(Mascagno,  C.  N.  43.  192.) 
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Sp  gr  of  8  dissolved  m  CS2  at  15°.    Water  a 

Solubility  in  organic  solvents. 

4  =SB  1. 

Sat.  solution 

Solvent 

t° 

contains  %  S 

Sp  gr 

<t  s 

1    HP  gr. 

0   ^ 

Sp  gr 

%  b 

CS2 

—61 

3.6 

I  2708 

0  0 

1  2736 

0.6 

1  2764 

1.2 

—55 

4.4 

1  2717 
1  2727 

0.2 
0.4 

1  2745 
1  2755 

0.8 
1  0 

1  2774 
1  2783 

1  4 
1  6 

—  19 
—18 

10.6 
10.8 

1.2792 

1  8 

1  3096 

8.0 

1.3409 

14  2 

—17 

11.5 

1  2802 

2  0 

1  3105 

S  2 

1.3419 

14.4 

—13 

12.4 

1  2812 

2  2 

1  3115 

8.4 

1.3430 

14  b 

—  11 

13.3 

1.2822 

2  4 

1  3125 

8.6 

1  3440 

14  8 

—  11 

13.5 

1  2832 

2.0 

1  3135 

8.8 

1.3450 

15.0 

—  2 

17  2 

1  2842 

2  8 

1  3145 

9  0 

1.3460 

15.2 

+  3 

19  5 

1  2852 

3,0 

1  3155 

9  2 

1  3471 

15.4 

9 

23.1 

1.2802 

3  2 

1  3165 

9,4 

1  3481 

15.6 

11 

23.7 

1  2872 

3  4 

1.3175 

9  6 

1  3491 

15  8 

14 

25  9 

1.2882 

3  0 

1  3185 

9,8 

1  1.3502 

16  0 

17 
•i  f\ 

27.2 

1.2892 

3.S 

1  1  3195 

10  0 

1.3512 

16,2 

19 

28.9 

OO     C 

1.2901 

4  0 

!  1  3205 

10.2 

1.3522 

16.4 

20 

28.5 

1.2911 

4,2 

1  3215 

10  4 

1.3532 

16.6 

21 

29.7 

1.2921 

4  4 

1  3226 

10.6 

1.3543 

16.8 

26 
0*7 

33.4 

1.2930 

4.0 

1.3236 

10  8 

1.3553 

17.0 

£tt 
f\(\ 

0*7    0 

1.2940 

4  S 

1,3210 

11  0 

1  3563 

17.2 

29 

on  T 

1.2949 

5.0 

1  3256 

11.2 

1,3573 

17.4 

30.5 

OO 

oy.  f 

1,2959 

5,2 

1.3200 

11  4 

1  3584 

17.6 

00 

Af\ 

AQ     17 

1  2909 

5,4 

1.3277 

11.6 

1  3594 

17.8 

4U 

4o.  / 
co    o 

1.2978 

5.0 

1.3287 

11.8 

i.3604 

18  0 

4ft 

Oo.Z 
^R  9 

1  29S8 

5  8 

1.3297 

12  0 

1.3615 

18.2 

A  O 

t/U.-6 

C*7     ft 

1.2998 

r»  o 

1.3307 

12.2 

1.3625 

18.4 

48 

CO 

57  5 

f*t\    A 

1  300S 

0  2 

i  3317 

12  4 

1  3635 

18  6 

53 

e  j_ 

oO.O 

1.3017 

0   i 

1  332S 

12.6 

1  3646 

18  8 

04 

liK 

60  .  6 

1.3027 
1  3037 
1  3017 
1.3050 
1.3000 
1.3070 

0  0 
0  8 
7,0 
7  2 
7.4 
7  (» 

1  3338 
1  33  IK 
1  3358 
1  3308 
1  3379 
1.3389 

12.8 
13  0 
13  2 
13  4 
13  0 
13.8 

1.3656 
1.3667 
1  3677 
1.3688 
1.3698 
1  3709 

19  0 
19  2 
19.4 
19  6 
19  8 
20.0 

OO 

77.5 
81.0 
92.0 
98.0 

76*4 
79.4 
87.8 
90.1 

Ethylene  dibromide 

9 

1.7 

1.308U 

7.8 

1.3399 

14.0 

22 

2.4 

40 

4.4 

(PfriiTer,  7^  anorg,  1897,  16.  200.) 

50 

72 

6.4 
12.4 

Sol  in  acetone.   (Eidmann,  C.  C.  1899,  II, 

95 
108 

30.2 
60.0 

IU14*; 

Benzene 

8 

1.2 

10 

1.3 

21 

1.8 

Solubility  of  S  in  acetone  +Aq  at  25°. 

30 

2.6 

S  «millimols.  g.  S  in  100  cc.  of  the  solution. 

39 

47 

3.3 
4.0 

A=*g.  acetone  in  100  g,  acetcme+Aq. 

54 

4.9 

65 

A    0 

A 

H 

Sp.  gr. 

\fv 

72 
i  f\f\ 

V.  O 

8.6 

1  M        £• 

100* 

65.0 

0.785-10 

100 
123 

17.5 
31.9 

95.36 

45.0 

0.79114 

127 

34.0 

90.02 

33.0 

0.81654 

OO«W\fJO 

150 

36.8 

85.38 

25.3 

.82958 

Hexane 

—20 

0.07 

0 

0.16 

(Hers  and  Knoch,  2*  anorg.  1905,  45,  263.) 

+26 

0.41 

+68     . 

1.2 

+130 

5.2 

+142 

6.2 

+184 

8.3 

(Etard,  A.  ch.  1894,  (7)  2.  571.) 
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Solubility  in  CHC13  at  t°. 


t° 

g.  S  in  10  g  of  solution 

12.25 
19  29 

0.0744 
0  0918 

(Bronsted,  Z.  phys.  Ch.  1906,  65.  377.) 

Solubility  of  octahedral  and  prismatic  S  in 
organic  solvents  at  fc°. 


Solvent 

t° 

%     0 

prismatic  S 

% 

octahedral  S 

Benzene 

18.6 
25.3 

2.004 
2.335 

1.512 
1.835 

Chloroform 

0 
15.5 
40 

1.101 
1.658 
2.9 

0.788 
1.253 

2.4 

Ethyl  ether 

0 
25.3 

0.113 
0.253 

0  080 
0.200 

Ethyl  bromide 

0 
25.3 

0  852 
1.676 

0  611 

1.307 

Ethyl  formate 

0 

0.028 

0  019 

Ethyl  alcohol 

25.3 

0.066 

*0  052 

(Brdnsted,  Z.  phys.  Ch.  1906,  56.  377.) 

Solubility  in  organic  solvents  at  25°.    (G.  S 
dissolved  in  1  g.  mol.  of  solvent.) 


Solvent 

8  S 

Ethylene  chloride 
Tetrachlorethane 
Dichlorethylene 
Pentachlorethane 
Trichlorethylene 
Perchlorethylene 
Carbon  tetrachloride 

0.831 
2  063 
1.237 
2,421 
2.43 
2.537 
1.354 

(Hoffmann  et  al.  1910,  B.  43.  388.) 

100  g.  trichlorethylene  dissolve  1.19  g.  S 
at  15°.  (Wester  and  Bruins,  Pharm.  Weekbl. 
1914,  61.  1443.) 

Solubility  in  benzyl  chloride  at  t° 


t° 

g.  S  per  100  g.  of  solution 

in  upper  layer 

in  lower  layer 

0 

0  99 

17 

1.78 

35 

2  57 

46  1 

3.64 

63.3 

6  15 

78.0 

9,88 

99.1 

19  89 

109  6 

90.62 

114.6 

87  99 

118.8 

37!  29 

121  4 

40  04 

85.02 

130.0 

49.71 

80.07 

134.2 

56.20 

72.23 

Above   134  2°   sulphur  is  miscible  with 


benzyl  chloride  in  all  proportions;  below  this 
temp,  two  layers  are  formed 
(Bogusky,  J.  lUiss    Phys    Chem    SOP    1905, 
87.  92-99;  C.  C  1906,  I.  1207  ) 

Easily  sol.  in  boiling  acetic  anhydride. 
(Rosenfeld,  B.  13.  1475.) 

Sol.  in  considerable  amount  in  warm  cone. 
HC2H3O2+Aq,  but  very  si.  sol.  if  dil  (Lie- 
bermann,  B.  10.  866.) 

Sol.  in  stearic  acid-fAq.  (Vulpius,  Arch. 
Pharm.  (3)  13.  38.) 

Acetic  ether  dissolves  6%  S.    (Favre  ) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

SI.  sol.  in  benzonitrile  at  ord.  temp.,  much 
more  sol.  at  higher  temp.  (Naumann,  B. 
1914.  47.  1369.) 

Sol.  in  12  pts.  hot  petroleum  from  Amiano, 
but  nearly  insol.  in  cold,  (de  Saussure.) 

100  pts.  nicotine  at  100°  dissolve  10.58  pts. 
S,  but  this  separates  out  as  the  solution  cools. 
(Klever,  C.  C.  1872.  434.) 

Sol.  in  warm  aniline.  (Barral,  A.  ch.  (3) 
20.  352.) 

Easily  sol.  in  hot,  less  sol.  in  cold  aniline. 
(Fritzsche.) 

Very  sol.  in  aniline  and  quinoline,  especially 
when  warm.  (Hofmann.) 

Sol.  in  quinoline  but  reacts  with  the  solvent 
with  evolution  of  H.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 

%  ccm.  oleic  acid  dissolves  0.0335  g.  S  in 
6  days.  (Gates,  J  phys.  Chem.  1911,  16. 
143.) 

Sol.  in  2.6  pts.  of  boiling,  si.  sol.  in  cold 
creosote. 

Sol.  by  digestion  in  2  pts.  oil  of  turpentine. 

Sol.  in  hot  oil  of  copaiba,  crystallising  on 
cooling. 

Sol.  in  hot  oil  of  mandarin,  crystallising 
on  cooling. 

Sol.  in  hot  oil  of  caraway,  crystallising  on 
cooling. 

Jtomewhat  sol.  in  hot,  less  in  cold  wood- 
spirit. 

SL  sol.  in  lignone,  bromoform,  cold  ben- 
zene, but  easily  in  hot  benzene.  (Mansfield. 
Chem.  Soc.  1.  262.) 

Sol.  in  ethyl  sulphide,  and  carbon  chlo- 
ride. (Rathke,  A.  162.  187.) 

Sol.  in  mercuric  methyl. 

Sol  in  20  pts.  ethyl  nitrate,  from  which  is 
is  not  pptd.  by  H20.  • 

Sol.  in  naphtha,  aldehyde,  iodal.  bromal, 
chloroform,  warm  chloral,  sinkaline+Aq, 
ethyl  chloride,  warm  benzoyl  chloride. 

100  pts.  methylene  iodide  dissolve  10  pts. 
S  at  10°.  Melted  sulphur  is  miscible  with 
hot  methylene  iodide.  (Retgers,  Z,  anorg. 
3*  343.) 

S  dissolves  in  2000  pts.  glycerine.  (Cap 
and  Garot,  J.  Pharm.  (3)  26.  81.) 

Glycerine  dissolves 0.10%S.  (Klever,  C.  C. 
1872. 434.)  ' 
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100  g,  glycerine  dissolve  0  14  g.  at.  15.5°. 
(Ossendowski,  Pharm.  J.  3907,  79.  575 ) 

Sol.  in  butyl  sulphydrate,  and  warm  retin- 
ole. 

Sol.  in  eth>l  sulphydrate. 

Very  sol.  in  coniine,  hexyl  alcohol,  warm 
allyl  sulphocyamde,  cacodyl  oxide.  Some- 
what sol.  in  hot  styrene,  separating  out  on 
cooling. 

Readily  sol.  m  warm,  less  readily  in  cold 
toluene  or  resin-oil. 

Sol,  in  olive  oil  at  115°,  from  which  it 
mostly  separates  on  cooling. 

Sol.  in  hot  oil  of  amber,  crystallising  upon 
cooling.  8ol  in  2  pts.  hot/ si.  sol,  in  cold 
caoutchin. 


Sulphur  bromide, 

Decomp.  gradually  with  H20.  Dissolves  S 
on  warming,  which  crystallises  out  on  cooling. 
Sol.  in  CS2. 

Decomp.  by  current  of  dry  air  into  S  and 
Br.  (Hannay,  Chem.  Soc.  35.  16.) 

Decomp.  slowly  by  cold  H2O,  rapidly  by 
hot  H20.  Decomp.  by  dil.  KOH-fAq  or 
NaHCO3+Aq.  (Korndorfer,  Arch.  Pharm. 
1904,  242.  156.) 

A  study  of  the  mpt.  curve  of  a  series  of 
mixtures  of  sulphur  and  bromine  gave  no 
evidence  for  the  existence  of  the  compounds 
SBr2  and  SBr4.  (Ruff,  B.  1903,  36.  2446.) 


JL.LI&\JI.     iii     v  tnuiivijaiu    u.uiu,     uiLiyi.     v  tllt/i  ai/Cj 

valeryl  hydride. 

Slowly  decomp.  by  H20.     Miscible  with 
CS2  and  C6Ho.    Sol,  m  alcohol  and  ether  with 

Lmsood  oil  dissolves  *  f  S  at  t°. 

subsequent  decomposition    Sol.  in  oil  of  tur- 

tc       «    <     i     *  ' 

t    <i         +  °        <  *  •»! 

pentine. 

i                   j    r*         j        t 

t   n               t                *  f  o 

Moderately  sol.  in  liquid  NHg.    (Franklin, 

25      <U»30         95 
00      1.S52        130 

2.5X7       100      0.129 

Am.  Ch.  J.  1898,  20.  S30.) 
Sol.  in  CC14,  and  C6H6.    (Oddo,  Gazz.  ch. 
it.  1899,  29.  (2)  318.) 

fPohi.) 

•Solubility  in  olive  oil  (sp.  gr  =0.tSS5). 

Sulphur  bichloride,  SC12. 

100  pfs.  dissolve  pts  Sat  1°. 

Decomp.  slowly  with  E^O,  immediately  by 

tc         I't-  >s     jj      t" 

Pth.  S           t°          PU  H 

alcohol  or  ether. 

"T"  !     ">  "•*     li 

20  r>      no     so  3 

Sulphur  tfdrachloride,  SCl<i. 

40  !     HY»     1     100 

25.  t)        130       43  2 

Violently  decomp.  by  H20.    Decomp.  at 

1                      ! 

temperatures  above  —  22°.     (Michadis,  A. 
170.  1.) 

ilVitm*',  C.  K,  68.  1179) 

Holubihl  v  in  100  pts.  cod-tar  oil  at  f°. 

I*ts.  S  in 

Sulphur  stannic  chloride,  2SCU,  SnCl«. 

{0 

Decomp.  by  H20.   Sol.  in  dil.  HN03-f-Aq. 
Forms  a  mass  with  fuming  HNOg  which  is 

<  hint  UNTO 

Ollot  OSS!) 

(hlot  OSS2 

«»>  Kf. 

sol.  in  HNOs-fAq.    Sol.  in  POC18.    (Cassel- 

H   pt    Sf)  i()U° 

B.-|)t  S."i  WJ)J 

B-{>t   120-1200° 

mann.) 

15 

2.1 
3  0 

2.3 

4.0 

2.5 
5.3 

Very  hydroscopic.     Fumes  in  moist  air. 
Very  easily  sol.  in  dry  abs.  ether  and  in  ben- 
zene.    Sol.  in  CHC13,  S02Ck  CS2,  POCla 

50 
KO 
100 

5  .  2 
Il.H 
15.2 

0.1 
13.7 
18  7 

15*2 
23  0 

ligroin  and  petroleum  ether.    (EufT,  13.  1904, 
37.  4517.) 

no 

120 

23.0 
27  0 

20.2 
32.0 

Sulphur  titanium  chloride,  SOU,  2TiCl4. 

3H.7 

Very   deliquescent.     Easily   sol.    in    dil. 
HN08+Aq.    (Weber,  Pogg.  132.  454.) 
SCU,  TiCl<.    Sol.  in  TOiOl^  CHCk  CS2 
and  petroleum  ether.     (Buff,  B.  1904,  37. 

Pts.  H  in 

(hi  of  0.88,rj 

OU  of  1.010 

on  of  1.020 

4516.) 

wp,  «r.  B.-pt, 

np.  «r.  H.-pt. 

«p.  gr,  B.-pt. 

J50  2<)t)0 

210  3iK)° 

220-300° 

Sulphur  chloride  ammonia,  S2Cls,  4NH$. 

15 
30 

2.6 
5.8 

6.0 
8.5 

7.0 
8.5 

iBsol.   in   H»0,   but   gradually   decomp. 
thereby;  sol.  without  decomp.  in  absolute 

50 

8,7 

10.0 

12.0 

alcohol,  from  which  it  is  pptd.  by  HaO. 

80 

21.0 

37,0 

41.0 

(Mertens.) 

100 

26.4 

52.5 

54.0 

Does  not  exist.    (Fordos  and  Gelis,  C.  R. 

110 

31,0 

105.0 

115.0 

31.  702.)                                                      . 

120 
130 

38.0 
43.8 

00 
CO 

00 
00 

SCk  2NH,.    Decomp.  by  H*0.    Sol.  m 
alcohol  or  ether.    (Soubeiran,  A.  ch.  67.  71.) 
Not  a  true  chemical  compound,  but  a  mixture. 
(Fordos  and  Gelis,  C.  R,  31.  702.) 

(Pelouze,  C.  R.  69.  56.) 
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SC12,  4NH8.  Decomp.  by  E20.t  SI.  sol.  in 
absolute  alcohol  and  ether  (Soubeiran,  A.  ch 
67.  71);  mixture  (Fordos  and  Gelis). 

Sulphur  chloride  nitrogen  sulphide. 
See  Nitrogen  sulphochloride. 

Sulphur  perfluoride,  SF6. 

Very  si.  sol.  in  H20;  si.  sol.  in  alcohol. 
(Moissan,  C.  R.  1900, 130.  868.) 

Insol.  in  H2O,  Decomp.  by  alcohol,  which 
dissolves  out  I2.  SI.  sol.  in  cold  caoutchin, 
the  solution  decomposing  when  boiled.  Freely 
sol.  in  glycerine.  Sol.  in  60  pts.  glycerine, 
and  82  pts  olive  oil.  (Cap  and  Garot,  J. 
Pharm.  (3)  26.  81.) 

Very  sol.  in  liquid  NHs.  (Franklin.  Am. 
Ch.  J.  1898,  20.  830.) 

Sol.  in  CS2.  (Linebarger,  Am.  Ch.  J.  1895, 
17.  58.) 

Sulphur  fcmodide,  Sle. 

Decomp.  on  air.  Alcohol  or  alkalies  dis- 
solve out  iodine,  (vom  Rath,  Pogg.  110. 116.) 

Does  not  exist.  (M'Leod,  Bep.  Brit.  Assn. 
Advn.  Sci.  1892.  690.) 

Sulphur  stannic  iodide* 
See  Tin  sulphur  iodide. 


e,  S208. 

Deliquescent.  Violently  decomp.  by  H30 
at  ordinary  temp.  Sol.  in  fuming  SaSO*.  In- 
sol. in  SO  s.  Decomp.  by  alcohol  or  other. 
(Weber,  Pogg.  166.  531.) 


in  con- 


Sulphur dioxide,  S02. 

Isigmd.    Insol.  in  H20  if  brou 
tact  therewith  below  the  b  -pt.  of 

Sol.  in  3  vols.  CSj  on  warming,  separating 
out  on  cooling.  Dissolves  some  P,  little  S, 
and  no  sulphuric  or  phosphoric  acids. 

Dissolves  ether,  chloroform,  P,  Br,  S,  I, 
CS2,  colophonium,  and  other  gums;  also 
benzene  when  warmed.  (Sestini,  Bull.  Soc. 
(2)  10.  226.) 

Miscible  with  liquid  S08,  but  not  with 


Gas. 

1  vol  HaO  absorbs  30  vols  S02  gas  at  18°  (Davy)  ,  20 
vols  at  ord  temp.  (Dalton)  ,  43  78  vols.  at  ord  temp 
(de  Saussure)  ,  50  vols  at  20°  and  760  mm  (Pelouzeand 
Fremy)  ,  33  vols.  at  ord  temp.  (Thomson) 

1  pt  S02  (by  weight)  is  sol  in  0.1429  pt.  HjO  at  5°, 
and  the  solution  has  1  020  sp.  gr. 

1  pt  SOi  is  sol  in  00400  pt  HsO  at  ord.  temp. 
(Priestley),  in  0.0909  pt  H  0  at  16°,  and  sp.  gr.  of  the 
solution  =  1.0513  (Thomson)  . 

Sol  in  2  pts  HiO  at  10°.    (Pierre,  A.  ch.  (3)  23.  421.) 

100  vols  H2Q  at  18°  and  760  mm.  absorb  4378  vols. 
SOs  gas,  100  vols  alcohol  of  0  84  sp.  gr.  at  760  nun. 
absorb  11,577  vols  (de  Saussure,  181*0 


Solubility  of  S02  gas  in  H20,  t°  =  temp. ;  V  = 
vols  802  reduced  to  0°  and  760  mm  con- 
tained in  1  vol  sat  SO2-hAq;  Vi^vols. 
S02  gas  reduced  to  0°  and  760  mm.  dis- 
solved by  1  vol  H2O  under  760  mm  pres- 
sure 


t° 

V 

Vi 

t° 

V 

Vi 

0 

68  861 

79.789 

21 

34  986 

37  970 

1 

67  003 

77  210 

22 

33  910 

36  617 

2 

65  169 

74  691 

23 

32  847 

35  302 

3 

63.360 

72.230 

24 

31  800 

34  026 

4 

61  576 

69  828 

25 

30  706 

32  7S6 

5 

59  816 

67  485 

26 

29  748 

31  584 

6 

58  080 

65  200 

27 

28  744 

30  422 

7 

56.369 

62  973 

28 

27  754 

29.314 

8 

54  683 

60  805 

29 

26  788 

28.210 

9 

53  021 

58.697 

30 

25  819 

27  161 

10 

51  383 

56  647 

31 

24  873 

26.151 

11 

49.770 

54.655 

32 

23  942 

25  178 

12 

48  182 

52  723 

33 

23  025 

24  244 

13 

46  618 

50  849 

34 

22  122 

23  347 

14 

45.079 

49.033 

35 

21.234 

22  489 

15 

43  564 

47  276 

36 

20  361 

21  668 

16 

42  073 

45  578 

37 

19.502 

20  886 

17 

40  608 

43  939 

38 

18  658 

20  141 

18 

39.165 

42  360 

39 

17  827 

10.435 

19 

37  749 

40  838 

40 

17  013 

18  766 

20 

36  206 

39  374 

• 

(Schonfeld,  A.  95.  5.) 


This  table  may  be  formulated  as  follows: 
1  vol.  H20  absorbs  79.789—  2  6077t-f- 
0.029349t2  vols.  S02  at  temp,  between  0°  and 
20°,  or  1  vol.  sat.  solution  contains  68  861 — 
1.87025t+0.01225t8  vols.  S02.  Coefficient  of 
absorption  between  21°  and  40° =75.182— 
2.1716t-K).01903t2  vols.  S0a  or  1  vol.  sat, 
solution  between  21°  and  40°  contains  60.952 
— 1.38898t-f  0.00726t2  vols.  S02. 

Solubility  of  S02  m  II20  at  various  temps,  and 
760  mm  t°=tcmp  ;  G»  grammes  H02 
dissolved  in  1  g.  H2O;  V*vols.  SO*  dis- 
solved in  1  g.  H2O. 


t° 

G 

V 

t° 

G     . 

v 

8 

0.168- 

58.7 

30 

0.078 

27.3 

10 

0  154 

53.9 

32 

0.073 

25,7 

12 

0.142 

49.6 

34 

0.069 

24  3 

14 

0.130 

45.6 

30 

0.005 

22.8 

16 

0.121 

42.2 

38 

0.002 

21.6 

18 

0.112 

39  3 

40 

0.0/58 

20.4 

20 

0  104 

36  4 

42 

0  055 

19.3 

22 

0.098 

34.2 

44 

0.053 

18.4 

24 

0,092 

32.3 

46 

0.050 

17.4 

26 

0  087 

30.5 

48 

0.047 

16  4 

28 

0.083 

28.9 

50 

0.045 

15.6 

(Sims,  A.  118.  340.) 

SULPHUR  OXIDE 


901 


Solubility  of  SO  *  in  H2O  at  various  pressures 
P  =  "partial  pressure,"  i  e  the  total  pres- 
sure minus  the  tension  of  aqueous  vapour 
at  given  temp  ;  G  at  P- weight  SO2  in 
grammes,  which  is  dissolved  m  1  g  H2O 
at  pressure  P,  G  at  760  =  calculated 
weight  SC>2  that  would  be  contained  in 
I  g,  H2O  at  760  mm.  if  the  absorption  were 
proportional  to  the  pressure;  V=the 
volume  of  G  grammes  of  80 2  at  0°  and 
760  mm. 


p 

7° 

G  at  P 

G  at  700 

VatP 

V  at  760 

30 

0  010 

0  263 

3.634 

92  06 

40 

0  013 

0.242 

4.451 

84  55 

50 

O.Olo 

0.223 

5  129 

77.95 

60 

0.017 

0  81S 

6.024 

76  28 

70 

0.020 

0.213 

6  868 

74.55 

80 

0.022 

0.210 

7  743 

73.55 

90 

0  02o 

0  208 

H  598 

72  62 

100 

0.027 

0  205 

9  421 

71.60 

120 

0  032 

0  201 

11  09 

70  20 

140 

0,030 

0  197 

12  71 

69  00 

1(50 

0  041 

0  195 

H.34 

68  15 

IvSO 

0  (MO 

0  UK* 

15  97 

67  40 

200 

0  050 

0  191 

17  59 

66  83 

220 

o  055 

0  100 

19.19 

66  30 

240 

0  059 

0  1XX 

20  71) 

65  84 

260 

0.064 

0  1X7 

22  40 

65.44 

280 

0  000 

0.1  SO 

23  99 

65.10 

300 

0.073 

0  1X5 

25  59 

64  81 

3,50 

0  0X5 

0.1X4 

29.55 

64  10 

400 

0.0% 

0  1X2 

33,51 

63  65 

450 

0.107 

0  IH1 

37.44 

63  25 

500 

O.I  IX 

0  1X0 

41  42 

62  94 

550 

0.130 

0.170 

45  31 

62  60 

()(K) 

0.1H 

0.  17X 

49  20 

62.32 

650 

0.152 

0.178 

53.10 

62  09 

7(X) 

0  Htt 

0  177 

56.  98 

61.86 

750 

0  174 

0.170 

60.  SS 

61.09 

760 

0.  176 

0.170 

61.65 

61  65 

800 

0  1X5 

0  17(5 

64  74 

01  50 

850 

0.100 

0.175 

68.57 

61.30 

900 

0.207 

0.175 

72,41 

61.15 

950 

0.218 

0,175 

76.25 

61.00 

1000 

0.229 

0.174 

80.01 

60,  X8 

1050 

0  240 

0.174 

83.97 

60.77 

1  100 

0.251 

0.174 

87.  XO 

60.65 

1200 

0.273 

0.173 

95.45 

60.45 

1300 

0.295 

0.172 

103.00 

60.25 

20° 

P 

GatP 

G  at  760 

VatP 

V  at  760 

40 

0  007 

0.143 

2.637 

50  09 

50 

0  009 

0.138 

3  171 

48  20 

60 

0  Oil 

0  135 

3  718 

47.10 

70 

0.012 

0.131 

4  205 

45.64 

SO 

0  013 

0  127 

4  663 

44.30 

90 

0  015 

0.125 

5  169 

43  65 

100 

0  016 

0  124 

5  692 

43  25 

120 

0  019 

0.121 

6  683 

42  33 

140 

0.022 

0.119 

7  690 

41.75 

160 

0  025 

0  118 

8.666 

41.17 

180 

0  028 

0  117 

9  652 

40.75 

200 

0  030 

0  116 

10  62 

40.35 

220 

0.033 

0  115 

11  59 

40  03 

240 

0  036 

0.114 

12  54 

39  70 

260 

0.038 

0  112 

13  45 

39.30 

280 

0  041 

0  112 

14  41 

39.10 

300 

0  044 

0  111 

15  34 

38  87 

350 

0,050 

0  110 

17.66 

38  35 

400 

0  059 

0.109 

20  56 

38  10 

450 
500 

0  064 
0.071 

0  108 
0  107 

22  37 
24  67 

37  77 
37  50 

550 

0.077 

0  106 

26  93 

37,20 

600 

0  083 

0  105 

29  14 

36  90 

650 

0  090 

0  105 

31  39 

36  70 

700 

0  096 

0  105 

33  62 

36  50 

750 

0  103 

0  104 

35.94 

36  43 

760 

0.104 

0  104 

36  43 

36  43 

SOO 

0  110 

0  104 

38  32 

36  40 

1000 

0  137 

0  104 

47  85 

36  37 

1300 

0  178 

0.104 

62  10 

36  31 

1600 

0  218 

0.104 

76  35 

36.27 

1900 

0  259 

0  104 

90  53 

36  21 

39.8° 

P 

G  at  P 

G  at  7(50 

VatP 

V  at  760 

200 

0.016 

0  062 

5.675 

21  57 

300 

0.024 

0  061 

8  368 

21,20 

400 

0.031 

0  060 

11  03 

20  95 

500 

0  039 

0.059 

13  67 

20.77 

600 

0.047 

0  059 

16.29 

20.64 

760 

0.059 

0.059 

20  50 

20.50 

800 

0  062 

0.059 

21.58 

20  50 

1000 

0  077 

0.058 

26  84 

20  40 

1500 

0.113 

0.057 

39.65 

20  09 

2000 

0.149 

0.057 

52.11 

19  80 

50° 

P 

GatP 

Gat  760 

VatP 

V  at  700 

200 

0  012 

0.045 

4  156 

15.97 

400 

0.024 

0.015 

8  275 

15,72 

600 

0.035 

0  045 

12  36 

15  65 

760 

0.045 

0.045 

15.62 

15.62 

800 

0.047 

0.045 

16  43 

15.60 

1000 

.  0.059 

0  045 

20.51 

15.59 

1500 

0.088 

0.044 

30  73 

15.57 

2000 

0  012 

0  044 

39.07 

15.55 

(Sims,  A.  118. 340.) 
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1  g.  H20  dissolves  0.0909  g.  S02  =34.73  cc. 
(at  25°)  at  25°  and  748  mm.  pressure.    (Wai- 
den  and  Centnerszwer,  Z.  phys.  Ch.  1901,  42. 
462.) 

Solubility  of  S02  in  H20  at  t°  and  760  mm. 
pressure. 

Sp  gr.  of  S02+Aqat4°. 

& 

Sp  gr 

88a 

Sp  gr 

& 

Sp  gi 

] 
2 
3 

4 
5 
6 

7 

1.0024 
1  0049 
1  0075 
1  0102 
1  0130 
1  0158 
1  0187 

8 
9 
10 
11 
12 
13 
14 

1  0217 
1  0247 
1  0278 
1  0311 
1  0343 
1  0376 
1  0410 

15 
16 
17 
18 
19 
20 
21 

1  0445 
1  0480 
1  0517 
1  Oo53 
1.0591 
1  0629 
1  0667 

t° 

G  SChper 
Ig  HaO 

t° 

G   SOa  per 
Ig  H20 

0 
2 
4 
6 

0  236 
0  218 
0.201 
0  184 

7 
8 
10 
12 

0  176 
0  168 
0.154 
0.142 

(Schiff,  calculated  by  Gerlach,  2.  anal.  8.  292.) 

(Roozeboom,  R.  t.  c.  1884,  3.  29.) 

From  a  gas  containing  10%  by  vol.  of  S02 
at  10°,  1.63%  by  wt.  is  dissolved  by  1  litre 
of  H20;  if  the  pressure  is  increased  to  5  at- 
mospheres, 8.14%  by  wt.  is  dissolved. 
(Earpf,  Chem.  Zeitschr.,  1905,  4.  136.) 

Solubility  of  SO2  in  H2O  at  t°. 
C=g.  S02  in  1  cc  of  the  solution 
P — Pressure  m  mm  of  Hg 


25 


50 


0,000537 
0.00237 
0  01227 
0  03804 


0  000534 
0  00234 
0.01212 
0  03750 


0  000525 
0  002276 
0.01181 
0  03628 


0  4 

3  5 

29  4 

109  4 


1.4 
11.75 
87  9 
313  0 


4.9 

30.5 

204  5 

696  0 


xio« 


13  4 
6  78 
4  17 
3  48 


3.81 
2.00 
1.379 
1.198 


1.07 
0  746 
0  577 
0  521 


gr.  of  SOi+Aq. 


%S02 

Temp 

Sp.  gr. 

0  99 

15.5° 

1.0051 

2  05 

1  0102 

2  87 

1.0I4S 

4  04 

1  0204 

4  99 

1  0252 

5  89 

1.0297 

7  01 

1  0353 

8  08 

1.0399 

8  68 

1.0438 

9  80 

1.0492 

10  75 

1.0541 

11.65 

12.5° 

1.0597 

13.09 

11  0° 

1  0668 

(Giles  and  Schearer.  Jour,  Soc.  Ch.  Ind   4. 
303.) 

Sp,  gr.  of  S02+Aq. 


(Lindner,  M.  1912,  33.  645.) 

Sp.  gr.  of  sat.  solution  at  — 

0°  10°  20°  40° 

1.06091    1.05472    1.02386    0.95548 
(Bunsen  and  Schonfeld,  A.  96.  2.) 


Sat.  S02+Aq  has  sp. 
thollet.) 


Sp  gr. 


1  0052 
1.0094 
1  0134 


Sp  gr 


1.0167 
1.0208 
1  0242 


Sp,  «r. 


1.0283 
1.0329 
1.0402 


1.0040.    (Ber- 

Sp.  gr.  of  sat  SOa+Aq  at  t°. 


t° 

Sp  gr. 

t° 

Sp.gr. 

t° 

Sp.gr. 

0 

1.0609 

9 

1.0548 

17 

1  0358 

1 

1  0596 

10 

1.0547 

18 

1  0321 

2 

1.0585 

11 

1.0528 

19 

1  0281 

3 

1.0576 

12 

1.0505 

20 

1.0239 

4 

1.0569 

13 

1.0481 

21 

1.0195 

5 

1.0562 

14 

1.0454 

22 

1.0147 

6 

1,0557 

15 

1  0424 

23 

1.0099 

7 

1  0552 

16 

1  0392 

24 

0  9991 

8 

1  0549 

(Anthon.) 


Sp  gr.  of  SOi+Aq. 


& 

Sp  gr 

& 

Sp.gr. 

s76, 

Sp.  gr. 

1 
2 
3 

4 

1.0042 
1  0083 
1  0125 
1.0167 

5 
6 

7 

1.0210 
1.0252 
1  0295 

8 
9 
10 

1.0348 
1.0392 
1.0438 

(Schiff,  A.  107.  312.) 


(Eager,    Adjumenta    varia, 
146.) 


Leipzig,    1876. 
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Sp  gr  of  SO2-f-Aq  at  15° 

Solubility  of  S02  in  H2SO4  of  1  84  sp.  gr. 

*6. 

Sp   RI 

so> 

Sp   gr. 

so« 

Sp  gr. 

t° 

.    gj 

1 

t° 

fi-sl 

ill 

0  o 
1  0 

1    0 

2  0 
2  o 
3  0 
3  o 

1  0028 
1  0050 
1  OOS5 
1  0113 
1  0141 
I  OlttS 
1  0194 

4  0 
4  5 
5  0 
o  5 
G  0 
6  5 
7  0 

1  0221 
1  0248 
1  0275 
1  0302 
1  0328 
1  0353 
1  0377 

7.5 
8  0 
8  5 
9  0 
9  5 
10  0 

1  0401 
1  0426 
1  0450 
1  0474 
I  0497 
1  0520 

0 
10 
20 
25 
30 
40 

1  8232 
1  8225 
1  8221 
1  8216 
1  8205 

53 
35  0 
25  0 
21.0 
18.0 
13.0 

50 
60 
70 
80 
90 

1.8186 
1  8165 
1.8140 
1  8112 
1  S080 

9.5 
7.0 
5.5 
4.5 
4.0 

(Scott,  Polyt  Centralbl.  1873.  826.) 

Cone.  HuSO*  absorbs  0.009  pt.  by  weight 
(58  vols.),  and  S02  is  more  soluble  in  dilute 
H2S04-j-Aq,  the  more  E^O  there  is  present. 
(Kolb,  Dingl.  209.  270.) 

Solubility  in  H2S()i. 

(Dunn,  C.  N.  1882,  45.  272    Gale,  by  Seidell, 
Solubilities,  1st  Ed  ) 

Solubility  of  S02  in  H2SO4+Aq. 

«• 

Si 

I 

il 

t° 

41 

I 

13  1 

Sp  gr  of 

Absorbs  SO., 
per  kR 

Absorbs  SOj 
per  litre 

1 
1 
I 
1 
1 
1 

841 
S39 

227 

020 

0 
0 

0 
0 
0 

.009 
014 
.021 
032 
.068 
.  135 

o  8 
8.9 
11  2 
15  9 
29  7 
49  0 

6.9 
6.9 
8.6 
9  8 
5  5 
6  6 

1.139 
1.300 
1  482 
1.703 
.067 
1  102 

20 
40 
58 
78 
10 
15 

48.67 
45.38 
39.91 
29  03 
36  78 
34  08 

15.2 
16  8 
14.8 
15  1 
15  6 
15  0 

1.173 
1  151 
1.277 
1.458 
1  609 
1  739 

25 
21 
36 
56 
70 
81 

31.82 
31.56 
30.41 
29  87 
25.17 
20.83 

(Kolb,  Hull  Soo  Jncl.  Mullhouse,  1872.224) 

Ccx»fficiont  of  absorption  for  H2S04  (1.841 
sp.  gr.  at  15°  and  760  mm.)  is  28.14  at  17°, 
and  28,86  at  16°.  (Dunn,  C.  N.  43.  121.) 


(Dunn,  C.  N    1882,  45.  272;  Seidell,  Solu- 
bilities, 1st  Ed.) 

Coefficient  of  absorption  in  H2S04  (sp.  gr. 
- 1.841)  =5.8;  (sp.  gr.  -1.839)  »8.9.  (Lunge.) 


Solubility  in  salts +Aq  at  35°. 

1«  coefficient  of  absorption  of  80s  in  the  given  salt  solution  at  35°. 
lo  —  coefficient  of  absorption  of  SOS  in  water  at  35° =22.43. 


Salt 

3-uonnal 

2.5-normal 

2-norraaI 

1.5-normal 

l-normal 

0.5-normal 

KI 

1 

45.43 

41.87 

38.04 

34.64 

30.25 

26.30 

Ho 

23.00 

19.44 

15.61 

12.21 

7.82 

3.87 

KBr 

1 

36.14 

34.12 

31.93 

29.64 

27.49 

24.83 

Ho 

13.71 

11.69 

9.50 

7.21 

5.01 

2.40 

KC1 

1 

30.02 

28.93 

27.94 

26.54 

25.15 

23.74 

Ho 

7.59 

6.50 

5.31 

4.11 

2.72 

1.31 

KCNS 

1 

42.04 

38.13 

35.05 

32.03 

28.79 

25.63 

Ho 

18.51 

15.70 

12.62 

9.60 

6,36 

3.20 

1SHH4NO, 

1 

27.43 

26.66 

25.57 

24.78 

24.23 

23.35 

Ho 

5.00 

4.23 

3.14 

2.35 

1.80 

0.92 

KNO. 

1 

27.33 

26.54 

25.72 

24.79 

24.03 

23.27 

Ho 

4.90 

4.11 

3.29 

2.36 

1.60 

0.84 

904: 
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Solubility  in  salts -}-Aq  at  35°. — Continued 

1=  coefficient  of  absorption  of  S02  in  the  given  salt  solution  at  35° 
lo==  coefficient  of  absorption  of  S02  in  water  at  35°=  22  43 


Salt 

3  -normal 

2  5-normal 

2-norroal 

1  5-normal 

1  -normal 

0  5  normal 

HCNHOiSO* 

1 

24.60 

24.23 

23.93 

23  49 

23  14 

22.91 

l-lo 

2  17 

1.80 

1.50 

1.06 

0.71 

0  48 

MCdI2 

1 

24.30 

23.99 

23.71 

23.38 

23  06 

22.75 

l-lo 

1.87 

1.56 

1.28 

0.95 

0  63 

0.32 

HNa2S04 

1 

19.27 

19.79 

20  20 

20.81 

21.35 

21.88 

l-lo 

—3  16 

—2.64 

—2  23 

—1.62 

—1.08 

—0.55 

HCdBr2 

1 

19.17 

19.70 

20.60 

20.81 

21.46 

21.88 

l-lo 

—3.26 

—2.73 

—1.83 

—1.62 

—0.97 

—0.55 

HCdCla 

1 

18.68 

19.23 

20.02 

20.55 

21.23 

21.73 

1-la 

—3.75 

—3.20 

—2  41 

—1  88 

—1  20 

—0.70 

KCdSO* 

1 

l-lo 

16.25 

17.41 

• 

18.31 

19  42 

20.43 

21.45 

—6.81 

—5  02 

—4.12 

—3.01 

—2.00 

—0.98 

Solubility  in  salts-fAq  at  25°. 

1= coefficient  of  absorption  of  S02  in  the  given  solution  at  25°. 
lo- coefficient  of  absorption  of  S02  in  water  at  25° =32 .76. 


Salt 

3-normal 

2  5-normal 

2-normal 

1  5-normal 

1  -normal 

0  5  -normal 

KL 

1 

68.36 

62.63 

56.75 

5058 

44.76 

38.66 

l-lo 

35.60 

29.87 

23.99 

17.82 

12.00 

5.90 

J3CdI2 

1 

35.77 

34.98 

34.74 

34.16 

33.76 

33.27 

l-lo 

3.01 

2.22 

1.98 

1.40 

1.00 

0.51 

JSIHJBr 

1 

52.25 

49.17 

46.06 

42.78 

39.46 

36.28 

l-lo 

19.49 

16.41 

13.30 

10.02 

6.70 

3.52 

KBr 

1 

52.26 

48.87 

44.96 

42.41 

39.11 

35.94 

l-lo 

19.00 

15.71 

12.70 

9.15 

6.35 

3.18 

ISfaBr 

1 

37.74 

36.84 

36.26 

35.27 

34.54 

33.76 

l-lo 

4.98 

4.08 

3,50 

2.51 

1.78 

1.00 

J^CdBra 

1 

27.46 

28.15 

29.27 

30.17 

31.01 

31.91 

l-lo 

—5.30 

—4.61 

—3.49 

—2.59 

—1.75 

—0.85 

NH^bl 

1 

42.78 

41.37 

39.76 

38.06 

36.37 

34.58 

Ho 

10,02 

8.61 

7.00 

5.30 

3.61 

1.80 

KC1 

1 

42.27 

40.96 

39.32 

37.76 

36.05 

34.42 

l-lo 

9.51 

8.20 

6.56 

5.00 

3,29 

1.66 

SULPHUR  OXIDE 
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Solubility  in  salts  -i-Aq  at  25° — Continued. 
1=  coefficient  of  absorption  of  S02  in  the  given  solution  at  25° 
lo=  coefficient  of  absorption  of  SO2  in  water  at  25°=  32.76. 


Salt 

3-noi  mal 

2  5-normcl 

2-normal 

1  5-normal 

l-normal 

0  5-normal 

NaCl 

1 

31  36 

31.51 

31.76 

31.96 

32.25 

32.46 

Wo 

—1  40 

—1.25 

—1.00 

—0.80 

—0.51 

—0.30 

HCdCl2 

1 

26  06 

27.09 

28.16 

29.46 

30.55 

31.66 

Ho 

—6.70 

—5.67 

—4.60 

—3.30 

—2  21 

—1.10 

NH4CNS 

1 

61.46 

57.01 

52.26 

47.26 

42.74 

37.78 

Ho 

28.70 

24.25 

19.50 

14.50 

9.98 

5.02 

KCNS 

1 

61.26 

55.87 

51.86 

47.02 

42.38 

37.57 

Ho 

28.50 

23.11 

19.10 

14.26 

9.62 

4.81 

NaCNS 

1 

48  34 

45.86 

43.37 

40.78 

38.24 

35.44 

Ho 

15.58 

13.10 

10.61 

8  02 

5  48 

2.68 

NH4N03 

1 

39  14 

38.01 

37.27 

36  28 

35.07 

33.96 

Ho 

6.38 

5  25 

4.51 

3.52 

2  31 

1.20 

KNO, 

1 

38  52 

37.57 

36.66 

35.77 

34.79 

33.80 

Ho 

5.76 

4.81 

3.90 

3.01 

2.03 

1.04 

H(NH,)2S04 

1 

35.96 

35.47 

34.95 

34.34 

33.82 

33.35 

Ho 

3.20 

2.71 

2  19 

1.58 

1.06 

0.59 

JUKaSO< 

1 

33.61 

33.20 

Ho 

... 

\" 

0.85 

0.48 

JiN*804 

1 

28.44 

28  66 

29.51 

30.45 

31.14 

31.96 

Ho 

—4.32 

—4.10 

—3.25 

—2.31 

—1.62 

—0.80 

3^CdS04 

1 

23.76 

25.14 

26.58 

28.24 

29  71 

31.11 

Ho 

—9,00 

—7.62 

—6.18 

—4.52 

—3.05 

—1.85 

Sol  in  Cli +A< 
Ch.  1913,  84,  41 


(Fox,  2.  phys.  Ch.  1902,  41.  462.) 
Sol.  in  Bra.   Solidification  curves  determined. 


(Van  der  Goot,  Z.  phys. 
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SULPHTJR  OXIDE  AMMONIA 


Solubility  of  SQ2  in  alcohol  1  vol.  alcohol  at 
t°  and  760  mm.  dissolves  V  vols  SO  2  gas 
at  0°  and  760  mm. 


328.62 
311  98 
295  97 
280  58 
265  81 
251  67 
238.16 
225.26 
212  98 


10 
11 
12 
13 
14 
15 
16 


201  33 
190  31 
179.91 
170  13 
160  98 
152  45 
144.55 
137  27 


t° 


17 
18 
19 
20 
21 
22 
23 
24 


V 


130  61 
124  58 
119  17 
114  48 
110  22 
106.68 
103  77 
101.47 


(Bunsen's  Gasometry.) 

100  pts.  absolute  methyl  alcohol  dissolve 
247  pts.  S02  at  0°  and  760  mm.;  47  pts.  at  26° 
and  760  mm.;  100  pts,  absolute  ethyl  alcohol 
dissolve  115  pts,  S02  at  0°  and  760  mm.;  32.3 
pts.  at  26°  and  760  mm.  (de  Bruyn,  Z.  phys. 
Ch.  10.  783.) 

Sol.  in  ether. 

Absorbed  by  oil  of  turpentine. 

Rapidly  absorbed  by  anhydrous  aldehyde  in 
the  cold,  11  pts.  aldehyde  absorbing  19  pts. 
SOg. 

Absorption  coefficient  of  aldehyde  for  SO* 
is  1.4  times  greater  than  that  of  alcohol,  and 
7  times  greater  than  that  of  H»0.  (Geuther 
and  CartmelL  Proc.  Roy.  Soc.  10.  111.) 

1  pt.  camphor  dissolves  0.880  pt.  by  weight 
(=308  vols)  S02  at  0°  and  725  mm.;  1  pt. 
glacial  BXySaOjj  dissolves  0.961  pt.  by  weight 

t, 


. 

acetone  dissolves  2.07  pts.  by  weight  ( 
vols.)  S02  at  0°  and  725  mm.;  1  pt.  su 
chloride  dissolves  0.323  pt.  by  weight  ( =1 
vols.)  SO*  at  0°  and  725  mm.     (Schulze. 
J.  pr.  (2)  24. 168.) 

Solubility  of  S02  in  CHC13. 
C=g.  S02  in  1  cc  of  the  solution. 
P= Pressure  in  mm.  Hg. 


t° 

c 

P 

~xio< 

0 

(( 
tt 
tt 
tt 

0  000701 
0.001790 
0.006982 
0  03097 
0.08217 

2.7 
5  6 
22.0 
90  2 
219.6 

2  6 

3.14 
3  17 
3.43 
3.74 

25 

ti 

K 

It 
tt 

0  000669 
0  001712 
0  006723 
0  02954 
0.07839 

5.7 
12.9 
48  0 
206  2 
488  8 

1.17 
1.37 
1,40 
1  47 
1.60 

(Lindner,  M.  1912,  33.  645.) 


Distribution  of  80s  between  H2O  and  CHC13 

at  20°. 

Ci— g.  SO2  per  1.  of  H2O  solution. 
c2=g.  S02  per  1.  of  CHC13  solution 


Ci 

C, 

C!/Cj 

1.738 

1  123 

1.55 

1.753 

1.122 

1.56 

2.326 

1  704 

1  37 

2  346 

1  703 

1  38 

2  628 

1  897 

1  38 

3.039 

2.395 

1  27 

3  058 

2.385 

1  28 

3.686 

3  063 

1  20 

3  735 

3  062 

1  22 

4  226 

3.626 

1  17 

5.269 

4  798 

1.10 

5  372 

4.813 

1  12 

6  588 

6  183 

1  07 

31.92 

33  84 

0.94 

33  26 

37  25 

0  89 

(McCrae,  Z.  anorg.  1903,  35,  12.) 

Distribution  of  80s  between  HCl+Aq  and 

CHCla  at  20°. 

ci-g.  S02  per  1.  of  HCl-f  Aq  solution. 
C2=g.  SO2  per  1.  of  CHC13  solution. 
HC1=  normality  of  HCl+Aq  used. 


HOI 


0.05-N 
0  1  -N 

-0  2  -N 
0  4  -N 


1.86 
3.076 
4.277 
5.340 


25 
1.324 

2  78 

3  86 
5  161 

1  268 
1.914 

2  464 
3.967 
1  202 
1  894 


1.46 
2.830 
4  07 
5,42 


1  41 

1  416 
3.08 
4,08 
5  715 
1.509 

2  274 
3.040 
4  898 
1,614 
2  263 


1. 
1. 
1. 
0. 
0. 


.28 
.08 
.04 
.96 
.88 
0.93 
0  90 
0.94 
0.90 
0  84 
0  84 
0  81 
0.81 
0.79 
0  83 


(McCrae,  2.  anorg.  1903,  35.  14.) 

Sulphur  dioxide  ammonia,  S02,  NH8. 

V ery  hydroscopic.  Easily  sol.  in  H*O  with 
decomp.  (Schumann,  Z.  anorg.  1900,  28. 

S02,  2NH*.    Somewhat  hydroscopic. 

Sol.  in  H2O  with  evolution  of  NHi.  (Schu- 
mann, Z.  anorg,  1900, 23, -50.) 

5SO*,4NH?.   Very  deliquescent. 

Very  sol.  in  HS0.  (Divers  and  Ogawa. 
Chem.  Soc,  1901,  79.  1103.) 

Sulphur  Hoaride,  S0f. 

Fumes  on  air.  Miscible  with  H»0.  with 
evolution  of  much  heat.  SoLinHaSOi.  De- 
comp. by  alcohol  and  ether. 
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Exists  in  two  modifications,  one  of  which  is 

Sp  gr  of  HuSO+Aq 

liquid  and  miscible  with  H^SO*,  while  the 
solid  form  is  only  slowly  sol.  therein. 
Miscible  with  CSa  at  30°,  but  at  15°  082 

Baume 
degrees 

Sp  gr 

H»SO, 

Baume 
degrees 

Sp  gr 

alb. 

dissolves  only  J\  pt   S03,  and  SOS.  Vs  pt. 
CS2.    (Schultz-Sellack,  Pogg.  139.  480.) 
There  is  only  one  modification,  the  liquid, 
which  absorbs  H20  and  becomes  solid.   (Rebs, 
A  246  356  } 

66 
60 
55 
50 
45 
40 

1  842 
1  725 
1  618 
1  524 
1  466 
1  375 

100 
84  22 
74  32 
66  45 
58  02 
50  41 

66 
60 
55 
54 
53 
52 

1  844 
1  717 
1  618 
1  603 
1  586 
1  566 

100 
82  34 
74  32 
72  70 
71   17 
69  30 

A><   dfinSw.    OiyVJ.y 

Miscible    with  liquid    S02.      (Schultz- 

35 
30 

1  315 
1  260 

43  21 
36  52 

51 
50 

1  550 
1  532 

68  03 

66  45 

Sellack  ) 

25 

1  210 

30  12 

49 

1  515 

64  37 

See  also  Sulphuric  acid. 

20 
15 

1  162 
1  114 

24  01 
17  39 

48 
47 

1  500 
1  482 

62  80 
61  32 

10 

1  076 

11  73 

46 

1  466 

59  S5 

5 

1  023 

6  60 

45 

1  454 

58  02 

Sulphur  heptoxide,  S207. 

Fumes  on  air.    Slowly  decomp.  at  0°,  in* 
stantaneously  on  warming.     Sol.  in  cone. 

(Vauquelm,  A  ch 
76  260) 

(Darcet,  A   ch 
(2)  1.  198  ) 

H2S04.    (Borthelot.  J.  pr.  (2)  17.  48.) 
Forms  compound  SzO?,  2Hs02. 

fc?p  gr.  ot  HjSOi+Aq 

Formula  is  SO*,  according  to  Traube  (B. 
24.  1764),  and  S207  is  S08+S04. 
See  dlw  Marshall  (Chem.  Soc.  59.  771). 

H.S04 

Sp  fir 

at  15° 

Sp  KT 
at  25° 

OT 
H2S04 

Sp.gr 
at  15° 

Sp  gr 
at  25° 

Traube  (B.  26.  148)  denies  the  existence  of 

0 

0  008(5 

0  9955 

50 

1  3806 

1  37SO 

SO, 

2  5 

1  0115 

55 

1  4347 

KJW4. 

5 

1  0284 

1  0272 

GO 

1  4S60 

1  4767 

10 

1  0659 

1  0604 

65 

1  5402 

15 

1  099S 

70 

1  5946 

1  5863 

Sulphur  ozybromide,  SOBr*. 
See  Thionyl  bromide. 

20 
25 
30 

1  1378 
1   1767 
1  2154 

1  3311 
1  2078 

75 
80 
85 

1  6534 
1  7092 
1  7G02 

1  G99G 

35 

1  2562 

90 

1  S050 

1  7940 

40 

1  2976 

1  2868 

95 

1  8318 

Sulphur  oxychloride,  SOC12. 

45 

1  3409 

100 

1  8400 

1  8286 

S*>e  Thionyl  chloride. 

(Dele^cnne,  1823.) 

S(  >2C12.    See  Sulphuryl  chloride. 

SaO«Cl2.  See  PyroSvUphuryl  chloride, 
HSOjCl.  See  Sulphuryl  hydroxyl  chloride. 
S2OCl4.     Decomp.  by  H20  and  alcohol. 

Sp.  gr.  at  15.56°,  and  b  -pt  of  HsR04+Aq. 

Sp.  «r 

%SO, 

B-pt 

Sp  gr. 

%SO* 

B-pt. 

(Ogier,  C.  R.  94.  446.) 
Mixture   of   about    17SC12+2SOC12   and 

1  850 
1  849 

81 
SO 

326° 
3  IS 

1  769 
1  757 

67 
66 

217° 
210 

5SOjCl2.    (Knoll,  B.  1898,  31.  2183.) 

1  848 

79 

310 

1  744 

65 

205 

847 

78 

301 

1  730 

64 

200 

845 

77 

293 

1  715 

63 

195 

Sulphur  oxylelmchloride,  SjOjCU. 

842 
,838 

76 
75 

285 
277 

699 
684 

62 
61 

190 
186 

Violently  decomp.  by  H20,  dil.  acids,  or 
alcohol.    (Millon,  A.  ch,  (3)  29.  327.) 
Sol  in  warm  SiClj,    (Carius,  A.  106.  295.) 

833 
1  827 
1  819 
1  810 

n 

73 
72 

71 

20R 
260 
253 
245 

070 
650 
520 
408 

00 
58  6 
50 
40 

182 
177 
143 
127 

Decomp.  violently  with  CS2, 

1.801 
1  791 

70 
60 

238 
230 

300 
200 

30 
20 

115 
107 

B 

1  780 

08 

224 

1  100 

10 

103 

Sulphur  oxyfluoride,  SOaFj* 

(Dalton,  X  Syst  2.  210.) 

See  Sulphuryl  fluoride. 

SOF*.    See  Thionyl  fluoride. 

?p.  «r  of  HiSOi+Aq  at  15°. 

Sulphur  i&phosphide,  P*S. 

Sp  gr 

sT5, 

H&« 

Sp.  gr. 

& 

A 

See  Phosphorus  monosulphide. 

1  8485 

81  54 

100 

1  5975 

57  08 

70 

1  8460 

79  90 

98 

1  5760 

55  45 

68 

Sulphur  tefrophosphide,  PA 

1  8410 
1.8336 

78  28 
76.65 

96 
94 

1  5503 
1.5280 

53.82 
52,18 

66 
64 

See  Phosphorus  semisulphide. 

1.8233 
1  8115 

75,02 
73,39 

92 
90 

1  5066 
1  4800 

50  55 
48.92 

62 
60 

1  7962 

71  75 

88 

1  4660 

47.29 

5S 

Sulphuretted  hydrogen,  HjS. 

1  7774 
1  7570 

70  12 
68  49 

86 
84 

1.4460 
1  4265 

45  66 
44  03 

56 
54 

See  Hydrogen  sulphide. 

1.7360 
1  7120 

66.86 
65  23 

82 
80 

1,4073 
1  3884 

42  40 
40  77 

52 
50 

1.6870 

63.60 

78 

1.3697 

39  14 

48 

1  6030 

61  97 

76 

1  ,  3530 

37  51 

46 

Sulphuric  acid)  HiSO*. 

1,6415 

60.34 

74 

1.3345 

35.88 

44 

Mkoble  with  E,0  in  all  proportions. 

1.6204 

58,71 

72 

1.3165 

34.25 

42 
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Sp  gr  of  MOiH-Aq  at  15°.  —Continued. 

Correction  of  sp  gr  for  temperature,  to  be  added  for  a 
lowering  of  the  temp   of  10°,  or  subtracted  for  a 
corresponding  increase 

Sp  gr 

& 

HsS°04 

Sp  gr 

r&3 

Hlo4 

Sp  gr                     Sp.  gr 
ot  acid     Corr        oi  acid 

Corr 

Sp  gr 
ot  aeul 

Corr 

1  2999 

32  61 

40 

1  1410 

16  31 

20 

at  o°                       at  0° 

at  0° 

1  2323 

30  98 

38 

1  1246 

14  68 

18 

1  04       0  002         1  15 

0  005 

1  4o 

0  DOS 

1  2554 

29  35 

30 

1  1090 

13  05 

16 

1  07       0  003         1  20 

0  006 

1  70 

0  009 

1  2190 

27  72 

34 

1  0953 

11  41 

14 

1  10       0  004         1  30 

0  007 

1  So 

0  0096 

1  2334 

23  09 

32 

1  0809 

9  78 

12 

1  2181 

24  46 

30 

1  O'j82 

8  15 

10 

(Bineau  ) 

1  2032 
1   1876 

22  83 
21  20 

28 
26 

1  0544 
1  0405 

6  52 

4  89 

8 
6 

Sp  gr  of  H2S04-r-Aq  at  15°     a-f0;b=sp. 

1   1706 

11  KAQ 

19  57 
17  94 

24 

22 

1  0258 
1  0140 

3  23 
1  63 

4 
2 

gr.  if  %  is  S03,  c=sp.  sr.  if  %  is  Hs&O*. 

i\>*y 

b 

c 

(Ure,  Schw  J.  35.  444  ) 

& 
1 

0 

1  009 

1.0064 

51 

1  530 

1.408 

2 

1.017 

1  013 

52 

1  545 

1  418 

3 

1  025 

1  019 

53 

1  o56 

1,428 

4 

1  034 

1  0256 

54 

1  573 

1  438 

Sp.  gr  of  HsS04-hAq. 

5 

1  041 

1  032 

55 

1  585 

1.448 

A 

1  049 

1  039 

56 

1.600 

1  45S6 

AtO° 

At  15° 

\J 

7 

1.058 

1.0464 

57 

1.615 

1.469 

Degrees 

CJn      rff 

8 

1  067 

1.0536 

58 

1.627 

1.480 

Baume 

iy\j    gr 

% 

% 

% 

% 

9 

1  076 

1  061 

59 

1  642 

1  490 

So* 

H2SO4 

SOa 

HtSOi 

10 

1  085 

1.068 

60 

1.656 

1  510 

g 

1    036 

5  1 

4  2 

5  4 

4  5 

11 

1  095 

1  0756 

61 

1  675 

1  512 

10 

1  075 

10  3 

S  4 

10  9 

8  9 

12 

1.104 

1.083 

62 

1.689 

1  523 

15 
20 
25 

1  116 
1  161 
1  209 

15  5 
21  2 
27  2 

12  7 
17  3 
22  2 

16  3 
22  4 
28  3 

13  3 
18  3 
23  1 

13 
14 

1.114 
1.123 

1.091 
1  098 

63 

64 

1.701 
1.716 

1.534 
1.545 

30 

1  232 

33  6 

27  4 

34  8 

28  4 

15 

1.133 

1.106 

65 

1  730 

1.557 

33 
35 
33 

1  296 
1  320 
1  332 

37  6 

40  4 
41  7 

30  7 
33  0 
34  1 

3S  9 

41  6 
43  0 

31  8 
34  0 
35  1 

16 
17 

1.142 
1  150 

1  1136 
1.121 

66 
67 

1  742 
1  755 

1  57S 
1,580 

37 

1  345 

43  1 

35  2 

44  3 

36  2 

18 

1.160 

1  129 

68 

1.770 

1  592 

38 
39 
40 

1  357 
1  370 
1  383 

44  5 
45  9 
47  3 

33.3 
37  5 
38  6 

45  5 
46  9 
48  4 

37  2 
38  3 
39  5 

19 
20 

1.170 
1.180 

1.136 
1.144 

69 
70 

1.781 
1  792 

1.004 
1  615 

41 

1  397 

48  7 

39  7 

49  9 

40  7 

21 

1.190 

1.1516 

71 

1.802 

1  627 

42 
43 
44 

1  410 
1  424 
1  43S 

50  0 
51  4 
52  8 

40  8 
41  9 
43  1 

51  2 
52  5 
5i  0 

41  8 
42  9 
44  1 

22 
23 

1  200 
1.210 

1  159 
1.167 

72 
73 

1.810 
1.S19 

1.639 
1  651 

45 

1  433 

54  3 

44  3 

55  4 

45  2 

24 

1.220 

1.174 

74 

1.833 

I  663 

46 
47 
48 

1  468 
1  483 
1  498 

55  7 
57  1 
58  5 

45  5 
48  6 
47  8 

56  9 
58  2 
59  6 

46  4 
47  5 
48  7 

25 
26 

1.229 
1  239 

1  182 
1  190 

75 

76 

1  830 
1  834 

1.675 
1  080 

49 

1  514 

60  0 

49  0 

61  1 

50  0 

27 

1.248 

1  198 

77 

1  837 

1.698 

50 
51 
52 

1  530 
1  546 
1  563 

61  4 
62  9 
64  4 

50  1 
51  3 
52  6 

62  6 
63  9 
65  4 

51  1 
52  2 
53  4 

28 
29 

1.258 
1.268 

1  2066 
1.215 

78 
79 

1.839 
1  841 

1.710 
1  722 

53 

1  580 

65  9 

53  8 

66  9 

54  6 

30 

1.278 

1  223 

80 

1.842 

1.734 

54 
55 
50 

1  597 
1  615 
1  634 

67  4 
68  9 
70  5 

55  0 
58  2 
57  5 

C8  4 
70  0 
71  6 

55  8 
57  1 
58  4 

31 
32 

1.288 
1  300 

1.231 
1.239 

81 
82 

1.745 
1.750 

57 

1  652 

72  1 

58  8 

73  2 

59  7 

33 

1.310 

1  2476 

83 

1.767 

58 
59 
60 

1  671 
1  691 
1  711 

73  6 
75  2 
76  9 

60  1 
61  4 
62  8 

74  7 
76  3 
78  0 

61  0 
62  3 
03  6 

34 
35 

1.320 
1.332 

1.256 

1  264 

84 
85 

... 

1.777 
1  786 

61 

1  732 

78  6 

64  2 

79  8 

65  1 

36 

1.344 

1.272 

86 

1.794 

62 
63 
64 

1  753 
1  774 
1  796 

80  4 
82  4 
84  6 

65  7 
67  2 
69  0 

81  7 
83  9 

sa  3 

66  7 
68  5 
70  4 

37 
38 

1  354 
1  367 

1.281 
1.289 

87 
88 

... 

1  802 
1.809 

65 

1  819 

87  4 

71  3 

89  5 

73  0 

39 

1  378 

1  2976 

89 

1.816 

66  5 
65  8 
66 

1  830 

1  837 
1  842 

89  1 
90  4 
91  3 

72  2 
73  8 
74  5 

91  8 
94  5 
100  0 

74  9 
77 
81  6 

40 
41 

1  390 
1.401 

1.306 
1.315 

90 
91 

1  822 
1  827 

66  2 

1  846 

92  6 

75  5 

42 

1,415 

1  324 

92 

1.831 

66  4 
66  6 

1  852 

1  857  j 

95  0 
100  0 

77  5 
81  6 

43 

1  427 

1,333 

93 

t 

1.8S4 

44 

1  440 

1.342 

94 

1  8356 

(Bineau  A.  ch.  (3)  26.  12  i  ) 

45 

46 

1  451 
1.465 

1.351 
1.361 

95 
96 

1.8376 
1  8384 

47 

1.478 

1.370 

97 

1.840 

48 

1.490 

1.379 

98 

1.8406 

The  sp  gr  found  at  t°  can  be  reduced  to  sp.  gr.  at 

49 

1.501 

1  3886 

99 

1.842 

144  38 
0°  by  multiplying  byj^  ^  ,  or  by  using  the  folio-w- 

50 

1.517 

1  398 

100 

1.8426 

ing  table.    (Bineau,) 

(Bineau,  calculated  by  Gerlach,  1.  anal.  8,  292.) 
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Sp.  gr  of  HaSOi+Aq  at  15°;  H2O  at  0°  =  1 

Sp  gr  of  H2S04,  etc.  —  Continued 

HjSOi 

Sp.  gr 

HiSo4 

Sp   gr 

HsSO* 

Sp    gr 

Sp   gr 

S^3 

nlbi 

Sp.  gr 

& 

nSo* 

1 

1  OOC 

35 

1.264 

68 

1.592 

1  150 

17  07 

20  91 

1  455 

45  31 

55  50 

2 

1  012 

36 

1  272 

69 

1  604 

1  155 

17  59 

21  55 

1  460 

45  69 

55  97 

3 

1  018 

37 

1.281 

70 

1.615 

1  160 

18.11 

22  19 

1.465 

46  07 

56  43 

4 

1  025 

38 

1.290 

71 

1.626 

1.165 

18.64 

22  83 

1.470 

46.45 

56  90 

5 

1.032 

39 

1  298 

72 

1  638 

1  170 

19  06 

23  47 

1  475 

46  83 

57.37 

0 

1  039 

40 

1.307 

73 

1.650 

1  175 

19  69 

24.12 

1  480 

47.21 

57  83 

7 

1  046 

41 

1.316 

74 

1  662 

1  180 

20  21 

24  76 

1.485 

47  57 

58  28 

S 

1.053 

42 

1.324 

75 

1  674 

1  185 

20.73 

25  40 

1.490 

47  95 

58  74 

9 

1  001 

43 

1.333 

76 

1.684 

1.190 

21  26 

26.04 

1  495 

48.34 

59  22 

10 

1  009 

44 

1  342 

77 

1  697 

1  195 

21.78 

26  68 

1.500 

48  73 

59  70 

11 

1  070 

45 

1.352 

78 

1.710 

1  200 

22  30 

27.32 

1  505 

49  12 

60  18 

12 

1  OS4 

40 

1.301 

79 

1.721 

1.205 

22.82 

27  95 

1.510 

49.51 

60  65 

13 

1  091 

47 

1  370 

80 

1  732 

1  210 

23  33 

28.58 

1  515 

49.89 

61.12 

14 

I  099 

48 

1.379 

81 

1.743 

1.215 

23.84 

29  21 

1  520 

5'0  28 

61  59 

lf> 

1  10(5 

49 

1.389 

82 

1  753 

1  220 

24  36 

29.84 

1  525 

50  66 

62  06 

ir> 

1   114 

50 

1.399 

83 

1  763 

1  225 

24  88 

30.48 

1  530 

51  04 

62  53 

17 

1  122 

51 

1  409 

84 

1  773 

1.230 

25  39 

31  11 

1.535 

51  43 

63  00 

IK 

1.129 

52 

1.418 

85 

1.783 

1  235 

25.88 

31  70 

1  540 

51.78 

63  43 

19 

1  137 

53 

1  428 

SO 

1.792 

1.240 

26.35 

32.28 

1  545 

52  12 

63  85 

20 

1  145 

54 

1.438 

87 

1.800 

1.245 

26  83 

32.86 

1,550 

52  46 

64  26 

21 

3  ,  if>3 

55 

1  448 

88 

1.807 

1.250 

27  29 

33  40 

1  555 

52.79 

64  67 

22 

1.1W 

50 

1  4f,9 

89 

1  814 

1  255 

27.70 

34.00 

1.560 

53  12 

65.08 

23 

1  .  108 

57 

1  409 

90 

1  820 

1  260 

28  22 

34  57 

1  565 

53  46 

65  49 

24 

1  170 

58 

1  480 

91 

1.825 

1  265 

28  69 

35  14 

1  570 

53  80 

65  90 

25 

1.184 

T>9 

1  491 

92 

1.8294 

1.270 

29.15 

35  71 

1  575 

54  13 

66  30 

20 

1   191 

00 

1  501 

93 

1  8339 

1.275 

29  62 

36  29 

1  580 

54,46 

66  71 

27 

1   199 

01 

1  512 

94 

1.8372 

1  280 

30  10 

36.87 

1  585 

54  80 

67  13 

2X 

1  207 

02 

1  523 

95 

1.8390 

1  285 

30  57 

31  45 

1  590 

55.18 

67  59 

29 

1  215 

03 

1.535 

90 

1,8406 

1.290 

31  04 

38.03 

1  595 

55  55 

08  05 

30 

1  223 

Oi 

1,54(5 

97 

1  8410 

1  295 

31  52 

38  61 

1  600 

55  93 

68  51 

31 

1  231 

or> 

1  55S 

98 

1  8412 

1  300 

31  99 

39.19 

1  605 

56  30 

68  97 

32 

1  239 

00 

1  509 

99 

1  8403 

1.305 

32  46 

39  77 

1  610 

56  08 

69.43 

33 

1.247 

07 

1  580 

100 

1  8384 

1.310 

32  94 

40  35 

1  615 

57.05 

69  89 

3} 

1,250 

. 

1  315 

33.41 

40.93 

1  620 

57  40 

70  32 

1  *v>n 

0*3    &K 

41  50 

1    A9^ 

K7    7K 

7fi  74. 

(From  1-91  *t'<  according  to  Kolb,  calcu- 

JL .  OAW 

1  325 

oo  oo 

34  35 

Tt  1  •  t^w 

42  08 

1     \j£d 

1,630 

Oi  .  lO 

58  09 

/U.  /  Tt 

71  16 

lated  by  (  Jerlach;  from  92-100Sr  according  to 

1  330 

34  SO 

42  66 

1.635 

58  43 

71  57 

Lungt*  and  Xaof,  calculated  by  Gerlach,  Z. 

1.335 

35.27 

43  20 

1,640 

58  74 

71.99 

anal.  27.  310. 

1  340 

35.71 

43.74 

1  645 

59.10 

72.40 

1  345 

36,14 

44.28 

1.650 

59  45 

72  88 

Sp.  gr»  of  H2S()4  at  15C  compared  with  H2O 

1.350 
1  355 

36  58 
37.02 

44.82 
45  35 

1  655 
1.660 

59  78 
60  11 

73.23 
73.64 

at  4°  and  0  mm.  pressure 

1.360 

37  46 

45  8S 

1.665 

60  46- 

74  07 

i  , 

(/ 

<  ' 

<  * 

1.365 

37.89 

46  41 

1.670 

60  82 

74  51 

HP  «r. 

SOj 

HsHOi 

Sp.  «r. 

H& 

HisO4 

1.370 

38  32 

46.94 

1.675 

61.20 

74  97 

1.375 

38.75 

47.47 

1.680 

61.57 

75  42 

i  Am 

0.07 

0.09 

1,075 

8.90 

10.90 

1.380 

39  18 

48  00 

1  685 

61.93 

75.86 

1.005 

0  68 

0.83 

1.080 

9.47 

11.60 

1  385 

39.62 

48.53 

1.690 

62.29 

76  30 

1.  010 

1.2ft 

1.57 

1.085 

10.04 

12.30 

1.390 

40.05 

49  06 

1.695 

62.64 

76.73 

1.015 

I  88 

2.30 

1.090 

10.60 

12  99 

1.395 

40.48 

49.59 

1  700 

63.00 

77  17 

1.020 

2.47 

3.03 

1.095 

11.16 

13-67 

1.400 

40  91 

50  11 

1.705 

63.35 

77  60 

1.025 

3.07 

3.70 

1.100 

11.71 

14.35 

1.405 

41  33 

50  63 

1  710 

63  70 

78.04 

L030 

3,07 

4.49 

1.105 

12.27 

15.07 

1.410 

41.76 

51.15 

1  715 

64.07 

78  48 

1.035 

4.27 

5.23 

1.110 

12.82 

15.71 

1.415 

42.17 

51.66 

1  720 

64  43 

78.92 

1.040 

4  87 

5.96 

1.115 

13.36 

16.36 

1  420 

42  57 

52.15 

1.725 

64  78 

79.36 

1.045 

5.45 

6.67 

1.120 

13.89 

17.01 

1  425 

42  90 

52  63 

1  720 

65.14 

79  80 

1.050 

6.02 

7.37 

1.125 

14.42 

17.66 

1  430 

43.36 

53  11 

1.735 

65  50 

80.24 

1.055 

6.59 

8.07 

1.130 

14.95 

18.31 

1  435 

43,75 

53.59 

1.740 

65.86 

80.68 

1.060 

7.16 

8.77 

1.135 

15  48 

18.96 

1.440 

44  14 

54  07 

1  745 

60.22 

81  12 

1.065 

7.73 

9.47 

1.140 

16.01 

19.61 

1  445 

44  53 

54  55 

1.750 

60.58 

81,56 

1.070 

8.32 

10.19 

1.145 

16.54 

20.26 

1.450 

44.92 

55  03 

1.755 

06.94 

82.00 
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Sp  gr.  of  H2S04,  etc.—  Continued 

Sp     gr     of    cone.    H2SO4,    etc—  Continued 

Q 

% 

% 

Sr>    tfr 

% 

% 

%  HaSO* 

Sp  gr 

%  H^Oi 

Sp.  gr 

op  gr 

SOa 

HaSO4 

op    fe1 

SOa 

HaSOi 

Q^  fil 

1  8414 

93  32 

1  8352 

1  760 

67  30 

82  44 

1  829 

75  03 

91  90 

ou  u  j. 
95.55 

1  8413 

93  29 

1  8351 

1  765 

67.65 

82  88 

1.830 

75.19 

92  10 

95.50 

1  8412 

9J  20 

1  83oO 

1  770 

68  02 

83.32 

1  831 

75.35 

92.30 

95.45 

1  8411 

93  23 

1  8349 

1.775 

68  49 

83  90 

1  832 

75  53 

92  52 

95  40 

1  8410 

93  20 

1  8348 

1.780 

68.98 

84.50 

1  833 

75  72 

92.75 

95.35 

1.8409 

93  17 

1  S347 

1.785 

69,74 

85  10 

1  834 

75  96 

93  05 

95  30 

1  8408 

93  14 

1  834(> 

1.790 

69  96 

85  70 

1  835 

76  27 

93,43 

95  25 

1  8407 

93  12 

1  8345 

1.795 

70  45 

86.30 

1.836 

76.57 

93  80 

95.21 

1  8406 

93.09 

1.8344 

1  800 

70  94 

86  90 

1  837 

76.90 

94  20 

95  16 

1  8405 

93  00 

1  8343 

1.805 

71.50 

87  60 

1  838 

77  23 

94  60 

95.12 

1  8404 

93  00 

1  8342 

1  810 

72  08 

88  30 

1  839 

77  55 

95  00 

95.08 

1  8403 

92  98 

1  8341 

1  815 

72.69 

89  05 

1  840 

78  04 

95  60 

95  04 

1  8402 

92  9.) 

1  83^9 

1  820 

73  51 

90  05 

1  8405 

78.33 

95  95 

95.00 

1  8101 

92  03 

1  8338 

1  821 

73.63 

90.20 

1  8415 

79  19 

97  00 

94  96 

1  8400 

92  90 

1  8337 

1  822 

73  80 

90  40 

1  8410 

79  76 

97  70 

94.92 

1  8399 

92  87 

1  S336 

1.823 

73  96 

90.60 

1.8415 

80.16 

98.20 

94.88 

1  8398 

92  84 

1  S'E5 

1.824 

74  12 

90  80 

1.8400 

80.57 

98  70 

94.84 

1  8397 

92  82 

1  8334 

1.825 

74.29 

91  00 

1.8400 

80  98 

99  20 

94.81 

1  8396 

92  79 

1  8'J33 

1  826 

74.49 

91  25 

1  8395 

81.18 

99  45 

94  77 

1  8395 

92  77 

1  8'#2 

1.827 

74.69 

91.50 

1  8390 

81  39 

99  70 

94.73 

1  8394 

92.73 

1  8*31 

1  828 

74  86 

91.70 

1  8385 

81.59 

99  95 

94  69 

1  8393 

92  71 

1  8330 

Q/f     ftK 

92  09 

1  8329 

(Lunge  and  Isler,  Zeit.  angew.  Ch.  9.  129.) 

«7o:    DO 

94  61 

1.8391 

92  06 

1.8328 

94  57 

1  8390 

92  63 

1  8327 

Sp.  gr  of  cone  H2S04+Aq  at  15° 

94  53 
94.49 

1  8389 
1  S38S 

92  01 
92  o9 

1.8)20 
1  8325 

°J  H  SO 

Sp.  gr. 

°*  HaSO 

Sp  gr 

94.46 

1  8387 

92  56 

1.8324 

/O 

/o 

94  42 

1  8386 

92  54 

1  8323 

100 

tl.8384 

99.02 

1  8417 

94  38 

1  8385 

92  52 

1  S322 

99  98 

^1.  8385 

98.98 

1.8418 

94.34 

1  8384 

92  19 

1  832! 

99  96 

-1  8386 

98  94 

1.8419 

94.31 

1.S383 

92  46 

1  S320 

99.94 

"1  8387 

98  84 

1.8420 

94  27 

1.8382 

92  44 

1  S3  19 

99.92 

41.8388 

98.84 

1  8421 

94.24 

1  8381 

92  41 

1  8318 

99  90 

1  8389 

98  78 

1  8122 

94  20 

1.8380 

92  30 

1.8317 

99  88 

1  8390 

98  71 

1  8423 

94  17 

1  8379 

92  :J7 

1.83W 

99.86 

1.8391 

98  63 

1  8424 

94  13 

1  8378 

92  34 

83  15 

99  84 

1.8392 

98  56 

1.8425 

94,10 

1  8377 

92  32 

8314 

99  81 

1.8393 

98  48 

1.8426 

94.07 

1  8376 

92.29 

.S3  13 

99  78 

1.8394 

98.40 

1.8427 

94  03 

1  8375 

92  27 

S3  12 

99.76 

1.8395 

98  32 

1.8428 

94  00 

1.8374 

92  24 

.8311 

99  73 

1.8396 

98.22 

1  8429 

93.97 

1  8373 

92.22 

8'JIO 

99.70 

1  8397 

98.08 

1.8430 

93  93 

1  S372 

92  19 

8309 

99.67 

1  8398 

97  85 

1.8431 

93.90 

1.8371 

92.17 

S30S 

99  64 

1.8399 

97.50 

1  8432 

93  87 

1.8370 

92  15 

,8307 

99  61 

1.8400 

97.10 

1.8431 

93.83 

1  8369 

92  12 

1,8300 

95.58 

1.8401 

96.93 

1.8430 

93  80 

1  8368 

92.10 

1.S305 

99.55 

1.8402 

96  76 

1  8429 

93.77 

1.8367 

92  07 

1  8304 

99.52 

1  8403 

95  65 

1  8428 

93  74 

1  8360 

92  05 

1  8303 

99  49 

1  8404 

96.55 

1  8427 

93  71 

1.8365 

92.02 

1  8302 

99  46 

1.8405 

98  46 

1.8426 

93.68 

1  8364 

92,00 

1.8301 

99  43 

1.8406 

96  39 

1  8425 

93.65 

1  8363 

91  98 

1  .8300 

99.40 

1.8407 

96.31 

1.8424 

93.62 

1  8302 

91.95 

1.8290 

99  37 

1  8408 

96  24 

1.8423 

93.59 

1  8361 

91.93 

1  .8208 

99.33 

1.8409 

96  16 

1.8422 

93.56 

1  8360 

91.91 

1.8207 

99.29 

1.8410 

96.09 

1  8421 

93  53 

1  8359 

91.88 

1.8296 

99.25 

1  8411 

96  02 

1.8420 

93  50 

1  8358 

91.86 

1.8295 

99  22 

1.8412 

95  95 

1.8419 

93  47 

1.8357 

91.84 

1.8294 

99.19 

1.8413 

95.88 

1  8418 

93  44 

1.8356 

91  81 

1.8293 

99  16 

1  8414 

95  81 

1  8417 

93  41 

1.8355 

91.78 

1.8292 

99.11 

1.8415 

95.74 

1  8416 

93  38 

1.8354 

91.76 

1.8291 

99.06 

1  8416 

95.67 

1  8415 

93.35 

1.8353 

91.74 

1.8290 
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Sp.  gr  of  cone.  IlaSOj,  etc  —Continued. 

Sp  gr  of  cone  H2SO4-f  Aq  at  15°. 

'  c  H.tf<  >i 

Sp  «i 

l<  H-SOi 

Sp  gr. 

%  H.S04 

Sp  gr             % 

H.S04 

Sp.  gr. 

9L  72 
91  70 

91  (>S 

91    I'M 

91  63 
91  61 
91  :>9 

91  .")*> 
91  51 
91.52 
91.50     , 
91    17     1 
91.45 
91  43 
91  41 
91.30 
91  37 
91.35 
91  32 
91  30 
91.2K 
91  2<y 
01  12  1 
01,22 
01.20 
01    IS 
01    l<» 
01    11 
01,12 
01    10 
01  OS 

W.<H» 

01  0* 

01  02 
01,00 

oo  os 

00  9tl 
00  01 
90,02 
90,90 
90.  KS 
90  ST> 
00,  8* 
00,82 
00.80 

1  8298 
1  S2SS 
1  S2S7 
1  S2Sl> 
1  S2S5 
1  S2S4 
1  S2S3     ' 
S2S2 
1  ,x2Sl 
1.S2SO 
L  S279 
1  S278 
1  8277 
.S276 
1  S275 
1.S274 
1  S273 
1  S272 
1,S271 
1.S270 
1.S260 
S26K 
1  S267 
1  S206 
1     1.S265 
!      1  X'Jfit 
I.S203 
1.S262 
I  S261 
L.X260 
•     I  H259 

1.S25X 

1.8257 
1  X25(> 
I.H255 
1     1.X254 
1.H253 
8252 
.8251 
.8250 
.8210 
.8248 
.H247 
I  .8240 
1.8245 

90  78 
00  76 
00  74 
00  72 
90  70 
90  68 
90.66 
00  64 
00  62 
00  60 
00.59 
90.57 
00.55 
00  53 
90  51 
00  49 
00.47 
00  40 
00  U 
00.42 
00.  iO 
00.38 
90.37 
90  35 
90  33 
90.31 
90  29 
00,28 
90.26 
90  24 
90  23 
90.20 
90.18 
90.17 
90  15 
90.13 
00.11 
00  10 
00*08 
90,06 
00.04 
90.02 
90.01 
80.90 
80,97 

1  S244 
1  8243 
1.S242 
1  8241 
1  S240 
1  8239 
1  8238 
1.8237 
1.S236 
1.S235 
1.8234 
1.8233 
1.8232 
1.8231 
1.8230 
1.S229 
1.8228 
1.8227 
1.8226 
1.S225 
1.8224 
1.8223 
1.8222 
1.S22I 
1.8220 
1  821  9 
1  8218 
1.8217 
1.8216 
1.8215 
1.8214 
1.8213 
1  8212 
1.8211 
1.8210 
1  8209 
1.8208 
1  8207 
1.8206 
1.8205 
1.8204 
1  8203 
1.8202 
1.8201 
1  8200 

90 
•"90.20 
91 
*91  48 
92 
'92  83 
93 
94 
*94  84 
95 
*95  97 

1  8185          96 
1.8195          97 
1.8241         "97  70 
1  8271          98 
1  8294         "98  39 
1.8334        *98  66 
1.8339         99 
1  8372        *99  47 
1  8387        100 
1.8390      *100  35 
1  8406            .    . 

1.8406 
1  8410 
1  8413 
1  8412 
1.8406 
1.8409 
1.8403 
1  8395 
1.8384. 
1.8411 

•"Determined  by  experiment. 
(Lunge  and  Naef,  Dmgl.  248.  91.) 
Sp.  gr.  of  H2SO4-{-Aq  at  room  temp,  con- 
taining: 
7.  875               15  .  503            23.  429%  H2S04 
1.0651             1  1305             1.2003 
(Wagner,  W.  Ann.  1883,  18.  265). 

Sp.  gr.  of  H2S04-hAq  at  25°. 

Concentration  ot  HaSOi+Aq 

Sp  gr. 

1  —  normal 
Vr-       " 

Vi-       " 
1A-      " 

1.0303 
1.0154 
1.0074 
1  0035 

(Wagner,  Z.  phys.  Ch.  1890,  6.  40.) 
Sp  gr  of  dil.  HjS04+Aq. 

G.  -equivalents 
HjHO4  pei  liter 

t° 

Sp.  gr.  t°/t° 

0  0050  19 
0  01009 
0  01512 
0.02014 
0  03014 

17  343 
17  360 
17  382 
17  398 
17  419 

1.0002082 
1  0004020 
1.0005879 
1  000769 
1  001125 

0.002526 
0  005050 
0.01006 
0.02003 
0  03001 
0  049SO 
0  098G4 
0.146560 
0  19354 
0.2H042 
0  47406 

18.030 
18  040 
18  040 
18  040 
18  039 
18.040 
18.048 
IK  070 
IX  060 
18  052 
18.055 

1  0001065 
1.0002084 
1  0004009 
1.0007668 
1  0011208 
1.0018096 
1.003460 
1  005045 
1.006580 
1  009686 
1.015616 

(Richmond  [calculated  from  Pickering,  Chcin 
Son.  57.  64],  Jour.  8oc.  Ch.  Ind.  9.  479.) 

0.4980 
4.980 

17.73 
17.95 

1  01634 
1.15234 

0.005176 
0.01035 
0.01551 
0,12648 
0,25151 
0.37672 
0  50503 

12  997 
13  020 
13.005 
13.031 
13.011 
13.007 
12.998 

1.0002106 
1  000411 
1.000603 
1  004438 
1.008565 
1.012639 
1.016758 

(Kohlrausch,  W.  Ann.  1894 

,  63.  280 
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AsVfH2S°4+^68        60.98        35,77 
Sp.  gr.  20°/20°        1.7383      1.5181      1.2719 
%  B2SO«                  10.10        4.78 
Sp  gr  20°/20°         1.0685      1.0317 
f£e  Blanc  and  Rohland,  Z.  phys.  Ch,  1896, 
19.  268.) 
Sp.  gr.  of  JSr-H2S04+Aq  at  18*/4°  -  1  .  0306. 
(Loomis,  W.  Ann.  1896,  60.  550,.) 
Sp.  gr   of  H2S044-Aq  at  19  4°,  when  p- 
percent  strength  oi  solution;  d  =  observed 
density;  w=  volume  cone   m  grams  per 

-(&--)• 

Sp.  gr.  of  fuming  H2SOi  at  35 

Total 
S03% 

Free 
S0?% 

Sp  gr 

Total 
SO,  % 

Free 
S03% 

Sp  gr. 

81  63 
81  99 
82  36 
82  73 
83  09 
83  46 
83  82 
84  20 
84  56 
84  92 
85  30 
85  66 
86  03 
86  40 
86  76 
87  14 
87  50 
87  87 
88  24 
88  60 
88  97 
89  33 
89  70 
90  07 
90  44 
90  81 

0 
2 

4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 

1  8186 
1  8270 
1  8360 
1  8425 
1  8498 
1  8565 
1  8627 
1  8692 
1  8756 
1  8830 
1  S919 
1  9020 
1  9092 
1  915S 
1  9220 
1  9280 
1  9338 
1  9405 
1  9474 
1  9534 
1  9584 
1  9612 
1  9643 
1  9672 
1  9702 
1  9733 

91  IS 
91  55 
91  91 
92  28 
92  65 
93  02 
93  38 
93  75 
94,11 
94  48 
94  85 
95  21 
95  58 
95  95 
96  32 
96  69 
97  05 
97  42 
97  78 
98  16 
98  53 
9S  90 
99  26 
99  63 
100  00 

52 

54 
56 
58 
GO 
62 
64 
66 
68 
70 
72 
74 
76 
7S 
SO 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 

1  9749 
1  9760 
1.9772 
1  9754 
1  9738 
1  9709 
1  9672 
1  9636 
1  9600 
1  9564 
1  9502 
1  9442 
1  9379 
1  9315 
1  9251 
1  91S3 
1  9115 
1  9046 
1  8980 
1  8888 
1  8800 
1  8712 
1  8605 
1  84SS 
1  8370 

p 

d 

w 

94  10 
84  59 
73  08 
61  35 
40  72 
31  94 
23  77 
14  72 
9  802 
4  826 

1.8380 
1  7998 
1  6743 
1  5341 
1  3220 
1  2430 
1  1747 
1  1023 
1  0670 
1.0320 

1.7295 
1  5223 
1  2235 
0  9412 
0  5383 
0  3970 
0  2792 
0  1623 
0  1046 
0  0498 

(.Barnes,  J.  Phys  Chem.  1898,  z.  54o. 
Sp  gr.  of  HoSOa-hAa  at  20° 

Normality  of 
H3S044-Aq 

%  H«S04 

Sp.  gr. 

(Kmetsch,  B.  1901,  34  4101.) 
Sp.  gr  of  H2SO<-f-Aq  at  15°/15°  m  air.  __ 

11 
9 
6 
4 
3 
1 

53 

01 
95 
77 
008 
002 

70  07 
59  26 
49  10 
36  68 
25  00 
9  25 

1  6129 
1  4901 
1  3872 
1  2756 
1  1791 
1  0612 

Sp  gr 

%  H2S04 

Sp  gr. 

%  H2SO» 

Sp  tfr 

ft    IfsS<>4 

1  000 
1  001 
1  002 
1  003 
1.004 
1  005 

i  ooe 

1  007 
1  008 
1  009 
1  010 
1.011 
1  012 
1  013 
1.014 
1  015 
1.016 
1  017 
1.018 
1  019 
1  020 
1.021 
1.022 
1.023 
1  024 
1  025 
1.026 
1.027 

0  00 
0  15 
0  31 
0  46 
0  60 
0.73 
0  87 
1.01 
1  15 
1.30 
1  45 
1  60 
1.75 
1  89 
2  04 
2  19 
2  34 
2  49 
2  64 
2  79 
2  93 
3  08 
3  23 
3.38 
3.53 
3.67 
3  82 
3  97 

1  028 
1  029 
1.030 
1  031 
1  032 
1.033 
1  034 
1.035 
1  036 
1  037 
1  038 
1.039 
1  040 
1  041 
1  042 
1  043 
1  044 
1.045 
1  046 
1.047 
1  048 
1,049 
1.050 
1.051 
1  052 
1  053 
1.054 
1  055 

4  12 
4  20 
4  41 
4.56 
4  70 
4  85 
5.00 
5  14 
5  29 
5  44 
5  58 
5  73 
5  88 
6.03 
6  17 
6.32 
6  46 
6  60 
6  75 
6.89 
7.04 
7  18 
7  32 
7  47 
7  61 
7.76 
7  90 
8  04 

1.056 
1.057 
I  OSS 
1.059 
1  060 
1  Ool 
1.0>>2 
I  003 
1.004 
1  Oi>5 
I  OM 
1  037 
1.06S 
1  069 
1  070 
1  071 
1  072 
1  073 
1  074 
1  075 
1  076 
1  077 
1.078 
1.079 
1.080 
1.08! 
1  OS2 
1  OS3 

8  19 
8  33 
S  47 
8.62 
8  76 
S  90 
9  04 
9.18 
9.33 
9  47 
9.61 
9.75 
9.S9 
10  04 
10  18 
10.31 
10.45 
10,59 
10  73 
10  87 
11.00 
11  14 
11.28 
11  42 
11.56 
11.69 
11.83 
11.97 

(Forchheimer,  Z  phys  Ch  1900,  34  27  ) 
Sp.  gr  .  of  cone,  and  filming  H2S04  at  15°  and  45° 

EaSO* 

Total 
S03% 

Free 
S03% 

Sp  gr  at 

15° 

Sp   gr  at  45° 

95.98 
96  68 
9.6  99 
97  66 
98.65 
99.40 
99  76 
100  00 

78  35 
78  92 
79.18 
79.72 
80  53 
81  14 
81  44 
81  63 
83  46 
85.30 
87.14 
88.97 
90  81 
92  65 
94.48 
96.32 
98  16 
100  00 

00 
10.0 
20  0 
30  0 
40  0 
50.0 
60  0 
70  0 
80  0 
90.0 
100  0 

1.8418 
1.8429 
1.8431 
1  8434  max. 
1  8403 
1  8388  mm 
1  8418 
1  8500 
1  888 
1  920 
1  957 
1  970 
2.009 
2  020  max. 
2.018 
2  008 
1  990 
1  984 

l!822 

1.868 
1.887 
1.920 
1  945 
1  964  max. 
1.959 
1  942 
1  890 
1.864 
1  814 

(Kmetsch,  B.  1901,  34 

4102) 
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Sp.  gr.  of  H2SO4+Aq  at  15°/15°  in  air.— 
Continued. 

Hp.  gr.  of  H2S04+Aq  at  15°/15°  in  air.— 
Continued 

Mp  tfi 

(,o  H'-SOi 

Sp  «r 

%  IlsiSO, 

Sp.  Kr 

%  UaSOi 

Sp.gr 

%  HaSO* 

Sp  gr 

%  HaS04 

Sp.  gr. 

%  HsSO* 

i  (XSi 

12  11 

1  .  145 

20.25 

1.20G 

27  95 

1  207 

35.33 

1.328 

42.35 

1.389 

48.92 

1  085 

f2.2l 

.110 

20.38 

1.207 

28.08 

1  208 

35  45 

1  329 

42  46 

1  390 

49.02 

1  OSO 

12  3s 

U7 

20  51 

1  208 

28.20 

1  269 

35.57 

1  330 

42.57 

1.391 

49.13 

i  os- 

12.52 

.US 

20.04 

1  209 

28  32 

1.270 

35  68 

1  331 

42  68 

1.392 

49.23 

oss 

12  00 

.149 

20  77 

1  210 

28  45 

1.271 

35  80 

1  332 

42.79 

1.393 

49  34 

.089 

12.79 

.150 

20  90 

I  211 

28.57 

1.272 

35  92 

1  333 

42.90 

1.394 

49  44 

.090 

12.93 

.151 

21  08 

1  212 

28  69 

1.273 

36.04 

1.334 

43.01 

1.395 

49  54 

.091 

13.07 

152 

21   10 

1  218 

28.82 

1.274 

36  15 

1  335 

43.12 

1  396 

49.65 

.002 

18  20 

1    158 

21  28 

1  214 

28.94 

1.275 

30  27 

1.336 

43  23 

1  397 

49  75 

.098 

13.34 

1   151 

21  41 

1  215 

29.06 

1.270 

36.39 

1  337 

43  35 

1  398 

49.86 

.001 

13.48 

1   155 

21.54 

1  210 

29.18 

1  277 

36  51 

1  338 

43  46 

1  399 

49  96 

095 

13  01 

1  fit) 

21  07 

I  217 

29  31 

1  278 

36.62 

1  339 

43.57 

1.400 

50  06 

090 

18  75 

157 

21  80 

1.218 

29.43 

1  279 

30.70 

1  340 

43.68 

1.401 

50  16 

007 

Hi  SO 

,15S 

21  98 

1.219 

29.55 

1.280 

36.86 

1  341 

43  79 

1  402 

50.26 

,oos 

14  02 

.159 

22  05 

1.220 

29,09 

1  281 

36  97 

1  342 

43  90 

1.403 

50  37 

1  000 

14   10 

.  100 

22  IS 

.221 

29.80 

1.282 

87  09 

1.343 

44  01 

1.404 

50  47 

1.100 

14  20 

.101 

22.81 
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1.13089 

23 

U7011 

1.16080 

1.16673 

1.16359 

1.16045 

1.15731 

1.15100 

1.14467 

1.13832 

24 

1,18424 

1.17784 

1.17464 

1.17143 

1.16823 

1.16503 

1.15862 

1.15221 

1.14579 

25 

i.ioaw 

1.18586 

1.18260 

1.17933 

1.17607 

1.17282 

1.16631 

1.15982 

1.15335 

26 

1.20061 

L19393 

1.19060 

1.18728 

1.18396 

1.18066 

1.17406 

1,16749 

1.16096 

27 

1.20885 

1.20204 

1.19865 

1.19527 

1.19190 

1.18854 

1.18186 

1.17522 

1.16862 

28 

1.21710 

1.21019 

1.20675 

1.20332 

1.19990 

1.19650 

1.18973 

1.18302 

1.17635 

29 

1.22539 

1.21838 

1.21489 

1.21142 

1,20796 

1.20452 

1.19767 

1.19087 

1.18414 

30 

J.  23370 

1.22661 

1,22308 

1.21957 

1.21607 

1.21259 

1.20566 

1.19879 

1.19198 

31 

1.24204 

1.23487 

3.  23131 

1.22776 

1.22423 

1.22071 

1.21371 

1.20677 

1.19989 

32 

1.25038 

1.24316 

1.23957 

1.23600 

1.23244 

1.22887 

1.22179 

1.21476 

1.20779 

33 

1,25878 

1.25151 

1.24789 

1.24429 

1.24069 

1,23712 

1.22999 

1.22292 

1.21589 

34 

1.26723 

1.25990 

1.25626 

1.25263 

1.24901 

1.24540 

1.23822 

1.23109 

1.22400 

35 

1.27571 

1.26884 

1.26468 

1.26102 

1.25738 

1.25375 

1.24652 

1.23933 

1.23219 

36 

1.28424 

1.27683 

1.27314 

1.26947 

1.26580 

1.26214 

1.25487 

1.24763 

1.24045 

37 

1J29283 

1,28638 

1.28167 

1.27797 

1.27429 

1.27061 

1.26329 

1.25:01 

1.24878 

38 

1,30149 

1.29400 

1.29027 

1.28655 

1,28284 

1.27915 

1.27179 

1.26448 

1.25721 

30 

U1022 

1.30268 

1.29894 

1.29520 

1.29148 

1J28776 

1.38088 

157804 

1.26575 

40 

1.31901 

1.31144 

1.30767 

1.30392 

1.30018 

1.29646 

1.28905 

1.28169 

1.27440 

41 

1.32788 

1.32027 

1.31648 

L31271 

1.80896 

1.30522 

1.29779 

1.29042 

1.28311 

42 

1.33683 

1.32917 

1.32537 

1.32158 

1,31782 

1.31407 

1.80662 

1.29924 

1:29193 

43 

1,34587 

1.33817 

1.33435 

1,33054 

1.32676 

1.32300 

1.31553 

1.30813 

1.30081 

44 

1,35501 

1.84727 

1.34342 

1.33960 

1.33580 

1.33202 

1.32452 

1.31710 

1,30976 

45 

1.36425 

1.35647 

1.35261 

1.34877 

1.34496 

1.34116 

1.33363 

1.32618 

1,31881 

46 

1.37361 

1.36579 

1.36191 

1.35805 

1.35422 

1.35040 

1.34284 

1.33365 

1.32797 

47 

1.38308 

1.37522 

1.37132 

1.36744 

1.36359 

1.35975 

1.35215 

1.34464 

1.33721 

48 

1.39267 

1.38476 

1.38084 

1,37694 

1.37306 

1.36921 

1.36157 

1.85401 

1.34655 

49 

1.40238 

1.39441 

1.39047 

1.38654 

1.38264 

1.37877 

1.37108 

1.36349 

1.35600 

'50 

1.41219 

1.40418 

1.40021 

1,39627 

1.39235 

1.38845 

1.38073 

1.37310 

1.36556 

51 

1.42214 

1.41407 

1.41007 

1.40610 

1.40215 

1.39823 

1.39047 

1.38280 

1.37524 

52 

1.43220 

1.42408 

1.42005 

1.41605 

1.41208 

1.40814 

1.40033 

1.39262 

1.38502 
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Sp.  gr.  of  H2S04-+Aq.  at  t°    Sp.  gr.  of  H20  at  15°  =  1  Continued 


4 

w 

0° 

10° 

15° 

20° 

25° 

30° 

40° 

50° 

60° 

53 

1.44239 

1.43420 

1.43014 

1.42611 

1.42211 

1.41814 

1.41028 

1.40254 

1.39490 

54 

1.45269 

1.44443 

1.44034 

1.43628 

1.43225 

1.42825 

1.42034 

1.41255 

1.40488 

55 

1.46311 

145477 

1.45065 

1.44656 

1.44250 

1.43847 

1.43051 

1.42268 

1.41497 

56 

1.47364 

1.46523 

1.46107 

1.45695 

1.45285 

1,44880 

1.44078 

1.43290 

1.42515 

57 

1.48427 

1.47578 

1.47159 

1.46743 

1.46331 

1.45922 

1.45115 

1.44322 

1.43542 

58 

1.49499 

1.48643 

1.48221 

1.47802 

1.47387 

1,46975 

1.46162 

1.45364 

1.44579 

59 

1.50583 

1.49719 

1.49292 

1.48870 

1.48452 

1.48037 

1.47218 

1.46415 

1.45626 

60 

1.51676 

1.50804 

1.50374 

1.49949 

1.49527 

1.49109 

1.48285 

1.47476 

1.46683 

61 

1.52778 

1.51899 

1.51465 

1.51036 

1.50611 

1.50190 

1.49360 

1.48546 

1.47748 

62 

1.53889 

1.53002 

1.52564 

1.52132 

1.51703 

1.51278 

1.50442 

1.49622 

1.48819 

63 

1.55008 

1.54113 

1.53672 

1.53236 

1.52804 

1.52376 

1.51533 

1.50708 

1.49900 

64 

1.56135 

1  55233 

1.54788 

1.54348 

1.53913 

1.53481 

1.52632 

1.51801 

1.50988 

65 

1.57270 

1.56360 

1.55912 

1.55469 

1.55030 

1.54595 

1.53740 

1.52903 

1.52084 

66 

1.58414 

1.57496 

1.57044 

1.56597 

1.56154 

1.55716 

1.54854 

1.54011 

1.53187 

67 

1.50565 

1.58640 

1.58184 

1.57733 

1.57287 

1.56846 

1.55978 

1.55128 

1.54298 

68 

1,60724 

1.59792 

1.59332 

1.58878 

1.58427 

1.57981 

1.57104 

1.56246 

1.55408 

69 

1.61892 

1.60951 

1.60488 

1.60030 

1.59577 

1,59129 

1.58247 

157384 

1.56541 

70 

1.63068 

1.62118 

1.61651 

1.61189 

1.60732 

1.60280 

1.59391 

1.58521 

1.57672 

71 

1.64251 

1.63293 

1.62821 

1.62355 

1.61894 

1.61437 

1.60540 

1.59663 

1.58806 

72 

1.65439 

1.64473 

1.63997 

1.63527 

1,63062 

1.62601 

1.61696 

1.60811 

1.59946 

73 

1.66633 

1.65658 

1.65178 

1.64704 

1.64234 

1.63769 

1.62855 

1.61961 

1.61087 

74 

1.67831 

1.66847 

1.66362 

1.65883 

1.65408 

1.64939 

1.64015 

1.63111 

1.62227 

75 

1.69030 

1.68037 

1.67547 

1.67063 

1.66584 

1.66109 

1.65175 

1.64260 

1.63366 

76 

1  70228 

1.69225 

1.68731 

1.68242 

1.67757 

1.67278 

1.66332 

1.65405 

1.64498 

77 

171424 

1.70411 

1.69911 

1.69416 

1.68926 

1.68439 

1  67481 

1.66540 

1.65617 

78 

1.72615 

1.71589 

1.71083 

1.70582 

1.70085 

1.69591 

1.68616 

1.67658 

1.66717 

79 

1.73798 

1.72758 

1.72243 

1.71735 

1.71231 

1.70731 

1.69741 

1,68767 

1,67809 

80 

1.74970 

1.73909 

1.73386 

1.72868 

1.72356 

1.71847 

1.70842 

1.69854 

1.68881 

81 

1.76120 

1.75038 

1.74504 

1.73979 

1.73458 

1.72942 

1.71921 

1.70916 

1.69930 

82 

1.77244 

1.76140 

1.75595 

1.75057 

1.74524 

1.73998 

1.72962 

1.71945 

1.70950 

83 

1,78312 

1.77193 

1.76642 

1.76097 

1.75557 

1.75022 

1,73972 

1.72943 

1.71937 

84 

1.79316 

1.78191 

1.77636 

1.77087 

1  76543 

1.76006 

1.74943 

1.73902 

1.72883 

85 

1.80250 

1.79123 

1.78567 

1.78016 

1.77470 

1.76929 

1,75863 

1.74816 

1.73789 

86 

1.81108 

1.79982 

1.79428 

1.78878 

1.78331 

1.77789 

1.76721 

1.75674 

1.74642 

87 

1.81887 

1.80767 

1.80214 

1.79666 

1.79123 

1.78584 

1,77519 

1.76473 

1.75445 

88 

1.82589 

1.81476 

1.80926 

1.80381 

1.79839 

1.79302 

1.78242 

1.77199 

1.76176 

89 

1,83216 

1.82111 

1.81564 

1.81022 

1.80484 

1.79950 

1.78895 

1.77856 

1.76834 

90 

1.83771 

1.82677 

1.82135 

1.81597 

1.81063 

1.80532 

1.79483 

1.78448 

1.77429 

91 

1.84263 

1.83179 

1.82642 

1.82109 

1.81580 

1.81054 

1.80013 

1.78985 

1.77972 

92 

1.84691 

1.83619 

1.83088 

1.82561 

1.82037 

1.81516 

1.80487 

1.79471 

1.78470 

93 

1.85059 

1.83997 

1.83471 

1.82950 

1.82432 

1.81918 

1.80902 

1.79900 

1.78914 

94 

1.85363 

1.84311 

1.83790 

1.83275 

1.82763 

1.82255 

1.81253 

1.80266 

1.79296 

95 

1.85598 

1.84555 

1.84040 

1.83526 

1.83022 

1,82520 

1.81528 

1.80658 

1.79595 

96 

1.85765 

1.84729 

1.84217 

1.83709 

1.83207 

1.82708 

1.81724 

1.80758 

1.79809 

97 

1.85854 

1.84816 

1.84305 

1.83798 

1.83297 

1.82800 

1.81822 

1.80863 

1.79924 

98 

1.85836 

1.84789 

1.84275 

1.83766 

1.83264 

1.82767 

1.81792 

1.80840 

1.79912 

99 

1.85671 

1.84612 

1.84093 

1.83581 

1.83076 

1.82578 

1.81604 

1.80658 

1.79741 

100 

(1.85330) 

(1.84255) 

(1.83729) 

(1.83213) 

(1.82705) 

1,82205) 

(1.81231) 

(L80288) 

(1.79381) 

Auszug  aus  Band  5  der  wissenschaftKchen  Abhandlungen  der  Nomialeichiincskoininission 
Berlin  1904,  P.  257.   Springer's  publication. 

(Domke,  Z.  anorg.  1905, 43. 176.) 
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Sp  gr  of  H2S04+Aq  at  15°/15°  in  air.— 

Freezing-  and  melting-points  of  HaSC^+Aq. 

Continued  froin  pciQ6  915. 

Sp  gr.  at  13° 

F  -pt 

M  -pt. 

fc>p  gr 

',t  H>SO, 

Sp  gr 

%  HjSOj 

Sp  gr. 

%H-SOt 

1  671 

liq  at  -20° 

1  816 

SO  11 

1  828 

91  30 

I  840 

94  57 

1  691 

1T1  O 

4f 

1  817 
1  818 

89  27 
89  44 

1  829 
1.830 

91  52 

91  74 

1  841 
1  842 

94  96 
95  40 

.712 

1.727 
1*700 

-7,5 

8er 

—7  5 

8e« 

1  819 
1  820 
1  821 
1  822 
1  823 
1  824 

89  61 
89  79 
89  97 
90  15 
90  33 
90  51 

1  831 
I  832 
1  833 
1  834 
1  S35 
1  830 

91  98 
92  22 
92  4t> 
92  71 
92  98 
93  26 

1  843 
1  844 
1  8442 
1  844 
1  843 
1  842 

96  02 
96  93 
97  50 
99  08 
99  84 
99  29 

7o^ 
1  749 
1  767 
1  7j90 
1  807 
1  822 

5 

-0.2 
+1  6 
+4  5 
-9  0 
hq  at  —20° 

^  ( 

5 

4-4  5 
4-6  5 
4-8  0 
-6.0 

1  82." 

90  70 

1  S37 

o;>  r>o 

1  841 

98  61 

1  842 

1  82« 
I  827 

90  90 
91   10 

i  838 
1  839 

93  87 
94  20 

1  840 
18  394 

98  88 
100  00 

(Lunge,  B  15.  2644.) 

(Lunge,  calculated  by  Marshall,  J  Soc.  Chem 
ind.  1902,  21.  1509. 


Sp.  gr.  at  20°  of  H2S04-{-Aq  containing 
M  g.  mols.  H2S04  per  liter. 

M.               0,01               0.025  0  05 

Sp.gr.       1.000719      1.001907  1.003551 

-M.               0  075             0.10  0.25 

Sp.gr,       1005152       100677  1.01618 

M.               0  50               0.75  1.0 

Sp  gr.       1.03218         1.04760  1.06307 
M.               1  5                 2.0 
Sp.gr.       1.09345        1.12316 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  733.) 


Boiling-point  of  JI2S044-Aq. 


<;  HaSOi 

B.-l>t. 

</<>  HaS<)4 

H-pt. 

.     J~      '  '"• 
;> 

101.0° 

70 

170.0° 

10 

102.0 

72 

174.5 

If> 

105.5 

74. 

180  5 

20 

105.0 

7(5 

189.0 

25 

100.,  5 

78 

199  0 

30 

108.0 

80 

207.0 

85 

110.0 

82 

218.5 

40 

m.o 

84 

227  0 

45 

IIS.  5 

86 

238  5 

50 

124.0 

88 

251  5 

58 

128.5 

90 

262.5 

5tt 

133.0 

91 

268  0 

60 

141.5 

92 

274  5 

62  5 

147.0 

93 

281.5 

65 

153  5' 

94 

28S  5 

67.5 

161.0 

95 

295  0 

(Lunge,  B.  11.  370.) 


Effect  of  impurities  on  sp.  gr.  of  H2S04-f  Aq. 

The  figures  show  the  increase  in  sp   gr.  of  H«SO4  -f 
Aq  c'aiused  by  a  Idmg  0  1%  oi  an  impurity  to  acid  ot 
fr'ient  strengths 


Salt 

100% 

98% 

94  % 

80  % 

70% 

NasSOi 
CaSOi 

Al2(S(>4)3 

Kea(SOi)3 
PbS04 
MgSOi 

irsNOs 

0  0011 
0  0012 
msol 

0  0017 
0  0011 

0  00020 

0  0010 
0  0011 
msol 

0  0014 
0  0010 
0  0013 
0  00027 

0  0007 
0  0009 
msol 
0  OOOG' 
0  0015 
0  0012 

0  0008 
0  0007 
0  0012? 
0  0008 
msol 
0  0009 
0  0010 
0  00023 

0  0007 
0  0006 
0  0011 
0  0007 
insol 
0  0009 

(Marshall,  J.  Soc.  Chem.  Ind.  1902, 21. 1508.) 

Sp   gr.  of  mixtures  of  H2SO4  (96  5%)  and 
HNO3  (94%)  at  18718°  in  air. 


%HN(hm 
nuxtuie 

Sp.gr 

%  HMO*  in 

mixture 

Sp.gr 

0  00 

1.8437 

22  51 

1  8215 

0.57 

1.8456 

25  56 

1  8112 

1.05 

1  8476 

27  29 

1  8053 

4.67 

1.8586 

32  53 

1.7863 

7.17 

1  8618 

37.03 

1.7700 

7  37 

1.8620 

39  49 

1.7601 

7  75 

1  8619 

57  78 

1.6879 

9  10 

1  8605 

72.89 

1.6227 

11  33 

1  8557 

90  76 

1  5408 

12  71 

1.8520 

98  19 

1.5080 

16.52 

1.8114 

100.00 

1  5009 

(Marshall,  J.  Soc.  Chem.  Ind  1902, 21. 1508.) 

Miscible  with  alcohol,  with  evolution  of 
heat  and  formation  of  ethylsulphuric  acid. 

4-H20=H4S05,  also  called  tetrahydroxyl 
sulphuric  acid.  (Marignac,  A.  oh.  (3)  39. 
184.) 

Mpt.8.35°.    (Pickering.) 

+2H?0«H«S06,  also  called  perhydroxyl 
sulphuric  acid, 

Mpt.  —38.9°.  (Biron,  J.  Russ.  Phys. 
Chem.  Soc.  1899,  31.  517.) 

4-3H2O.  (Pickering,  Chem.  Soc.  1890, 
57.  331.) 
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+4H20.    Mpt.  —  75°. 
Soc.  1890,  57.  331 ) 


(Pickering,  Chem, 


Sp.  gr  and  fr  pt  of  hydrates  of  H2SO4 


Hydrate 

H.fo4 

Sp  gr  of 
the  liquid 

Pr-pt 

H2SO4  (pure) 

100 

1  842 

+10  5 

H2S04+H20 

84  48 

1  777 

+  35 

H2S04+2H2O 

73  08 

1  650 

-70  0 

H2S04+4H20 

57  65 

1  476 

-40  0 

H2S04+6H2O 

47  57 

1  376 

—50  0 

H2S04+8H20 

40  50 

1  311 

—65  0 

H2S04+10H2O 

35  25 

1,268 

-88  0 

HiS04+nHiQ 

33  11 

1  249 

-75  0 

H2SO4+12H2O 

31  21 

1  233 

—55  0 

H2S04+13H2O 

29  52 

1  219 

—45  0 

H2S04+14H2O 

28  00 

1  207 

-40  0 

H2SO4+15H2O 

26  63 

1  196 

—34  0 

H2S04+16H2O 

25  39 

1  187 

-25  6 

H2S04+18H2O 

23  22 

1  170 

—19  0 

H2S04+20H2O 

21.40 

1  157 

-17  0 

H2S04+25H2O 

17  88 

1  129 

-  8  5 

H2S04+50H2O 

9  82 

1  067 

—  3  5 

H2S04+75H20 

6  77 

1  045 

0  0 

H2S04+100H2O 

5  16 

1.032 

+  25 

H2S04-f300H20 

1  78 

1  007 

+  45 

H2S04-flOOOH20 

0  54 

1  001 

+  05 

(Pictet,  C.  B.  1894,  119.  645  ) 

Sulphuric  acid,  anhydrous,  S03. 
See  Sulphur  tfnoxide. 

Dmilphuric  (P^/rosulphuric)  acid 

Very  deliquescent.     Miscible  with  H20. 

501.  in  fuming  H2S04.     Miscible  in  liquid 

502.  (Schultz-Sellack.) 

H&QT,  2H2S04.  Fumes  on  air.  (Jacque- 
lain,  A.  eh.  (3)  30.  343.) 

TOrosulphuric  acid,  E2S4Oi8. 
Fumes  on  air.    (Weber,  Pogg.  169.  313.) 

Sulphates. 

Most  sulphates  are  easily  sol.  in  H2O; 
hut  Ag2S04,  Hg2S04,  and  CaS04  are  only  si. 
sol.,  while  BaS04z  SrSO4,  and  PbS04  are 
nearly  insol.  therein.  All  sulphates  are  sol. 
in  cone.  HaS04.  Basic  sulphates  are  insol. 
in  HaO.  Most  sulphates  are  insol.  hi  alcohol. 

Insol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,  20.  823.) 

Aluminum  sulphate,  basic,  2Al2Oa,SO«+ 
5HA 

Slowly  sol.  in  10  mols.  ECaHsOs. 
(Schlumberger,  Bull.  Soc.  1895.  (3)  13.  41.) 

+7EA  Easily  sol.  in  8  mols.  dil.  HC1+ 
Aq.  or  in  10  mols.  10%  acetic  acid  in  24 
hours.  (Schluzaberger.) 

+10H20.  Insol.  in  H20:  easily  sol.  in  cold 
dil.  mineral  acids,  and  HCsHAf+Aq,  (Crura, 
A.  89. 174.) 


Min.  Felsobanyite, 

+15H2O.    Min. 

8A12O8,  5SOa+25H20.  Insol.  in  H20;  sol. 
in  dil  acids.  (Lowe,  J.  pr.  79.  428.) 

5A1208,  3SOS+20H20.  Easily  sol.  in  acids. 
(Debray,  Bull.  Soc.  (2)  7.  9.)  . 

3Al2Oa,  2SOS+9H20..  Nearly  insol.  in 
cone.  H2S04.  (Bayer,  Dingl.  263.  211.) 

+20H2O    Ppt. 

4A1203,  3S03+36H2O.  Insol.  in  H2O. 
Easily  sol.  in  dil.  mineral  acids,  and  hot 
HCaHaO.+Aq.  (Debray,  Bull  Soc.  (2)  7. 1 ) 

Al20s,  803  +  6H20  =  (A10)2S04  +  H20. 
Insol.  in  H20  or  HC2H302+Aq.  SI.  sol.  in 
hot  HCL  easily  sol.  in  warm  KOH+Aq. 
(Bottinger,  A.  244.  225.) 

+9H20.    (Athanasesco,  C.  R.  103.  27.) 

Min.  Ahtmimte. 

[A12(OH)61S04+2H20. 

Sol.  in  HCl+Aq.  in  the  cold  with  decomp. 
Very  unstable.  (Schlumberger,  Bull.  Soc. 
1895,  (3)  13.  60.) 

3A1208,  4S03+9H2O.  (Athanasesco,  C.  R. 
103.  271.) 

+30H20.  Sol.  in  144  pts.  cold,  and  30.8 
pts.  boiling  H20.  Easily  sol.  in  HC1,  and 
HNOs+Aq.  (Rammelsberg,  Pogg.  43.  583.) 

2A1202.  3S08  Decomp.  by  H20  into 
3A1208,  S03  and  A12(SO4)3.  (Maus.) 

Min.  Alumaine. 

+H20.  Sol  in  small  quantity  of  H20,  but 
decomp.  by  a  large  quantity  into  (A1O)2S04 
and  Afi(S04)8.  (Maus,  Pogg.  11.  80.) 

+12H20.  Easily  sol.  in  hot  or  cold  H?0. 
Sat.  solution  contains  45%  salt  at  15°,  which 
crystallises  unchanged  on  evaporating.  (Mar- 
guerite, C.  R.  90.  354.) 

Above  basic  compounds  are  mixtures. 
(Pickering,  C.  N.  45. 121,  133,  146.) 

Aluminum  sulphate,  A12(SO4)*. 
100  pts.  H20  dissolve  (0)  pts.  A12(SO4)8, 

and  (6)  pts.  AWSCUJa+lSHgO  at: 

0°       10°    •    20°         30°       40°       50° 
31.3     33.5  36  15     40.36   45.73  52.13 
86  85  95  8   107.35    127.6    167.6  201.4 

60°        70°        80°       90°        100° 
a  59.09     66  23     73  14    80.83     98.11 
6  262  6    348.2    467.3    678.8    1132. 
(Poggiale,  A.  ch.  (3)  8. 467.) 

See  also  +18H20. 

Sp.  RT.  of  Ala(S04)a+Aq. 


Ala(SO<)s 

Sp.  gr.  at 

15° 

25° 

35* 

45° 

5 
10 
15 
20 
25 

1.0569 
1  1071 
1  1574 
1  2074 
1  2572 

1  0503 
1  1022 
1  1522 
1.2004 
1  2487 

'1.045 
1.096 
1.146 
1  192 
1.2407 

1.0356 
1.085 
1.1346 
1.1801 
1.2295 

(Reuss,  B.  17.  2888.) 
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Sp.  gr.  of  Al2(S04)34-Aq  at  15°  containing: 

10  20       •      30%A12(S04)3+18H2O, 

1.0535    1.1105      1.1710 

40          50% -4" 
1.2355  1  3050 

Sp.  gr.  of  sat.  solution  =  1.34. 
(Gorlach,  Z.  anal.  28.  493.) 

Sp.  gr.  of  Al2CSQ4)3-f  Aq.  at  25°. 


Strcr  gth  ol  AlafSOi^-f-Aq 

>Sp  gr 

1  normal 

|a    « 

1.0550 
1  0278 
1.0138 
1.0068 

OVagner,  Z.  phys.  Ch.  1890,  5.  35.) 

100  pts.  of  a  mixture  of  1  vol.  H2S04+2 
vols.  H2O  dissolve  only  6.45  pts. 
AWS04)i.  (Baud,  C.  R.  1903,  137.  494.) 

Ala f  804)*    is    completely    pptd.    from 
AI2(S04)j-hAq  by  an  excess  of  glacial 
HCaHjOs.    (Persoz,  A.  ch.  (2)  63.  444.) 

Solubility  of  Alj(» 

Sec  under  ("NJWaAWSOOV 

Solubility  of  Al2(S04)8+K2Al2rS04)4. 
under  K$Al*(tiOi)4. 

Solubility  in  Fe2(S()4)a+Aq  at  25°. 


100  K  of  th<*  .solution  contain 


jr.  Ua(SO,»,i 

ft.  PPB(H04^ 

27.  S2 

0 

2I>.  01 

<).0t)4 

24.21 

9.819 

21  «4 

13.02 

15  22 

23  2H 

*10  70 

31  911 

10  23 

81.90J 

*Solution  nat.  with  respect  to  both  salts. 
(Wirth  and  Bakke,  Z.  anorg.  1914,  87.  48.) 
tiw  also  under  Kcis(S<>4)». 

Solubility  of  Ala(S04)<4-LigS04  at  30°. 


CiHiipMibm  of 

Solid  phiifi^ 

Solution 

tti*Uw 

:-! 

n 

:| 

n 

£ 

25.1 
21.93 
16.10 
13.63 

13.24 
11.73 
6,75 
3.44 
0.00 

0 
5.34 
14.89 
20.76 

21,71 
22,08 
24.34 
26.12 
28.0 

*/ 

Li2S04,H20+ 
AtySO*)*,  38H«0 

Als(S04)/8,  18H2O 

tt 

tt 

63^70 
14.72 

61.24 
6.92 
3.77 

4.'02 
31.17 

7.22 
33.54 
37.06 

., 

(Sdbrcinemakers  and  de  Waal,  Ch.  Weekbl. 
1906,  3.  539.) 


100  g.  of  sat.  solution  of  A12(S04)8  in  glycol 
contain  14.4  g.  A12(SO4)3.  (de  Coninck,  Bull. 
Ac.  Roy.  Belg.  1905.  359.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.4328.) 

-f6H20.  Very  slowly  sol.  in  cold,  com- 
pletely sol.  in  hot  H20. 

-fSH20.  (Margueritte-Delarcharbonny, 
C.  R.  112.  229.) 

-J-lOHaO.  Deliquescent,  (v.  Hauer,  W. 
A.  B.  13.  449.) 

-h!6H20.  Sol.  in  cone.  H2S04.  (Baud,  C. 
R.  1903, 137.494.) 

+17HjO.  (Gawalowski,  C.  C.  1886. 
721.) 

H-18H20.   Permanent.    (Berzelius.) 

100  g.  of  the  aqueous  solution  contain 
27.82  g.  A12(SO4)3  at  25°.    (Wirth,  Z.  anorg. 
1913,  79.  361.) 


Solubility  of  A12(S04)3+18H20  in  H2SO4-f  Aq 
at  25°. 


IlaSOi+Aq 
%  HjSOi 

100  g.  of  the  solution 
contain 
K  ALCSOOi 

0 

27  82 

5.23 

29  21 

9  90 

26  21 

18  70 

20  44 

25  50 

15  40 

40  70 

5  07 

52.25 

1.216 

63  70 

1.243 

73  64 

2.915 

(Wirth,  Z.  anorg.  1913,  79.  361.) 


Hydrous  salt  is  scarcely  sol.  in  alcohol. 
(BerzeHus.) 

Min.  Alunogen. 

+27H20.  Efflorescent.  (Margueritte- 
Delarcharbonny,  C.  R.  99.  800.) 

Aluminum   sulphate,    acid,   A120«,   4SO«+ 
4H20. 

Extremely  slowly  sol.  in  cold,  more  rapidly 
in  hot  H2O.  (Baud,  C.  R,  1903,  137.  493.) 

A120»,  6SO»+10H40.    Sol.  in  F3O;  solu- 
tion soon  decomp.  into  Ala(S0 
(Silberberger,  M.  1904,  26.  221.) 


Aluminum  ^niTno'ndti'Qi  sulphate  (Ammonia 
alum),  (NH4)«Al2(S04)4+24HaO. 

100  pts.  H20  dissolve  2.9  pts.  anhydrous 
salt  at  0°:  207.7  pts.  anhydrous  salt  at  110.6°, 
(Mulder.) 

100  pts.  H20  dissolve  8.74  pts.  anhydrous 
salt  at  17.5.°  (Pohl,  W.  A.  B.  6.  597.) 
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100  pts  HjjO  at  t°  dissolve  pts. 

Solubility    of   NH4    alum   in    presence    of 
(NH4)2S04  and  A12(S04)3. 

"Q+O 

Pts 

100  g  pat  sclut'on  corta'ns 

t° 

(N£t  4)  sAljCSO,*)  4  H~ 

Mixture  used 

24HaO 

g  iNHO^Oi 

g   AU  SO*)* 

0 
10 
20 
30 
40 
50 
60 

2  10 
4  99 
7.74 
10  94 
14  88 
20.09 
26  70 

3  90 
9  52 
15  13 
22  01 
30  92 
44  11 
66  65 

Sat.  NH4  alum 
at  18  5° 
20  cc.  above  sol- 
ution 4-6  g. 
cryst  A12(S04)S 
20  cc.  above  sol- 

1 42 
0.45 

3  69 
16  09 

70 
80 

35  11 
45  66 

90  67 
134  47 

ution  -|-4g. 
(NH4)2S04 

20.81 

0  29 

90 

100 

58  68 
74  53 

209  31 

357  48 

(Eiidorff,  1885,  B.  18.  1160.) 

(Poggiale,  A.  eh.  (3)  8.  467.) 

According  to  Locke  (Am.  Ch.  J.  1901,  26* 
174),  Poggiale's  tables  for  NH4  and  K  alums 
are  evidently  transposed,  and  the  above  data 
are  applied  by  Poggiale  to  K  alum. 

1  I.  H20  aissolves  91.9  g.  anhydrous,  or 
191.9  g.  hydrated  salt,  or  0.387  mols.  an- 
hydrous salt  at  25°.  (Locke,  Am.  Ch.  J. 
1901,  26.  175.)  • 

Solubility  in  H20  at  t°. 


G.   fNH4)a 

G  mol 

t° 

G  (NH4)2 
Al*(80i)4 
per  100  g  HiO 

A12(SO4)4 
+24H*0 

per  100 

(NH4)2 
A13(S04)< 
per  100 

g  HaO 

g  H20 

0 

2  10 

3.90 

0  0044 

5 

3  50 

6  91 

0.0074 

10 

4.99 

9.52 

0  0105 

15 

6  25 

12,66 

0.0132 

20 

7.74 

15.13 

0  0163 

25 

9.19 

19  19 

0  0194 

30 

10.94 

22.01 

0.0231a 

40 

14  88 

30.92 

0  0314 

50 

20  10 

44.10 

0.0424 

60 

26.70 

66.65 

0  0569 

95 

109.7 

00 

0  2312 

(Mulder,  Poggiale,  Locke;  Marino,  Gazz 
oh.  it.  1905,  36.  II,  351;  Berkeley,  Trans 
Roy.  Soc.  1904,  203.  A,  214,  calc.  by  Seidell, 
Solubdities.) 

B.-pfc.  of  sat.  solution  is  110.6°* 

M,-pt.  of   (3ra4)sAl2(S04)4-f-24H20«92°. 

(Tilden,  Chem,  Soc.  46.  409.) ;« 95°.   (Locke, 

I  c.) 
Sp.gr*  of  aqueous  solution  at  15*  contain 

ing: 

3%  6%  9% 

1 . 0423       1 . 0141       1 . 0282  hydrous  salt. 

(Gerlach,  Z.  anal.  28. 495,) 


Insol.  in  alcohol.    (Mulder.) 

Solubility  of  Al(NH4)(SO4)2-f-12H20  in  a 
mixture  of  93.3  g.  H2O  and  23.33  g.  glycerine 
=6.15  g.  (Dunlop,  Pharm.  J.  1910,  85.  6.) 

Solubility  in  93.3  g.  H20-f  23.3  g.  glycerine 
+3  9  g.  phenol  -5.59  g.  AUNHJCSQ^ 
-f!2H2O,  (Dunlop.) 

Min.  Tschermigite, 

Aluminum  ammonium  chromium  sulphate, 
A13(S04)5,  CNH4)2S04,  Cr2(S&4)5-f 
48H20. 

Sol.  in  H20;  decomp.  by  boiling.  (Vohl, 
A.  94.  71.) 


Aluminum  caesium  sulphate, 

24H20. 

100  pts.  H20  at  17°  dissolve  0.619  pt. 
caesium  alum.  (Redtenbacher,  J.  pr.  94. 
442.) 

Solubility  in  100  pts.  H2O  at  t°  (calculated  for 
salt  dried  at  130°). 


t° 

Pts 
alum 

t° 

Pts 
alum 

t° 

Pts. 
alum 

0 

0.19 

25 

0.49 

06 

2  38 

10 

0.29 

35 

0.69 

SO 

5.29 

17 

0.38 

50 

1  235 

• 

(Setterberg,  A.  211. 104,) 
Solubility  in  H20. 


t° 

Pts 
anhydrous  salt 
per  litre 

G.  nnoln. 
anhydrous  Rait 
per  litre 

25 
30 
35 
40 

4.7 
5.89 
7.29 
9  00 

0.013 
0.0167 
0.0207 
0.0256 

(Locke,  Am.  Ch.  J.  1901,  26. 180.) 
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Solubility  of  Al2Cs2(S04)4  in  H20  at  t°. 
(G.  Al2Cs2(SO4)4-j-24H20  in  100  g.  solution.) 


f 

^  .salt 

t° 

%  salt 

0 

15 
30 
45 
60 

0  21 
0.35 
0.60 
1.04 
1  96 

75 

80 
90 
100.4 

4.12 
5  21 
9  50 
18.60 

(Berkeley,  Trans.  Roy.  Soc.  1904,  203.  A, 
214.) 

Solubility  in  100  g  H2O  at  t°. 


I 

5 

| 

01 

t° 

O  7 

t° 

07 

t° 

o^- 

t° 

o^ 

is 

& 

^ 

^ 

< 

•< 

0 

0  10 

20 

0  50 

32 

1.45 

78 

5.15 

1 

0  20 

27 

0  31 

53 

1.51 

79 

5.40 

2 

0  2i 

28 

0  32 

54 

1  58 

80 

5.78 

$ 

0  22 

29 

0  55 

00 

1.03 

81 

6.05 

4 

0  23 

30 

0  57 

50 

1.71 

82 

G  4 

5 

0  24 

31 

0  59 

37 

1  77 

83 

6.7 

0 

0.23 

#2 

0.00 

38 

1.86 

84 

7  0 

7 

0.20 

;j;$ 

0  02 

59 

1.92 

85 

7  4 

8 

0.27 

34 

0  05 

GO 

2.06 

80 

7  7 

9 

0.2X 

35 

0  09 

61 

2  14 

87 

8.0 

10 

0  2'J 

30 

0.72 

02 

2  25 

8S 

8  3 

11 

0  30 

37 

0.75 

03 

2.37 

89 

8  6 

12 

0.31 

US 

0  77 

(54 

2  50 

90 

8.8 

13 

0  32 

39 

0,80 

65 

2.65 

91 

9.0 

H 

0.3* 

40 

0  85 

60 

2.78 

92 

9  2 

15 

0  35 

41 

0  H7 

07 

2  90 

93 

9,5 

10 

0  3K 

j.%2 

0.91 

08 

3.13 

94 

9.9 

17 

0  3S 

43 

0.90 

69 

3  34 

95 

10.1 

IK 

0  30 

W 

\  01 

70 

3.50 

90 

10,4 

10 

0  40 

45 

1.00 

71 

3.07 

97 

10  8 

20 

0  41 

10 

1  10 

72 

3  85 

98 

U.I 

21 

0.  J2 

47 

1  17 

73 

4.07 

99 

11.5 

22 

0  *3 

48 

1.2! 

74 

4.30 

100 

12  0 

23 

0.45 

49 

i.27 

75 

4  50 

24 

0  -17 

50 

1.30 

70 

4.72 

t 

25 

0.49 

51 

1  39 

77 

4.95 

Vulucw  from  0-7°  obtained  by  interpolation 
uning  Hettcrtoffg'B  values  for  (r(A.  1882,  211. 
100). 

From  80-100°  they  were  calculated  by 
extrapolation. 

(Hart  and  Huselton,  J.  Am.  Chem.  Soc.  1914, 
36.  2084.) 

Melts  in  crystal  H*0  at  106°  (Tilden, 
Chem.  800.  45.  409);  at  120.5°  (Erdraann); 
at  122°  (Locke.) 


Aluminum  calcium  sulphate,  basic, 

6CaO,  3SOt+32HiO» 
Min.  Ettringite.     Mostly  soL  in  H*Q;  soL 
inHCl+Aq, 


Aluminum  chromium  sulphate,  Al2Cr2(S04)6. 

Insol.  in  H2O. 

Al2Cr2(S04)6,H2804.  Insol.  in  H2O.    (fitard 
C.  R.  86.  1400.) 

Aluminum  chromium    potassium    sulphate. 

A12(S04)3J  Cr2(S04)3>  2K2S04-j-48H2(X 
Sol.  in  H20,  but  decomp.  on  boiling.  (Vohl.) 

Aluminum  copper  sulphate,  2A12O3,  9CuO, 


Min.  Cyanotnckite.    (Percy,  Phil.  Mag.  (3) 
36.  103.) 

Aluminum  hydroxylaznine  sulphate. 

A12(SO4)3,  (NH2OH)2S04-|-24H2O. 
Sol.  in  H20.     (Meyeringh,  B.  10.  1946.) 

Aluminum  iron  (ferrous)  sulphate, 


Sol.  in  HSO,    (Klauer,  A.  14.  261.) 

Min.  Haktrickite. 

A12(S04)5,  2FeS04+27H20.  SoL  in  H2(X 
(Berthier.) 

A12O3,  2SO3,  6FeS04.  Easily  sol.  in  H20. 
(Phillips.) 

A12(SO4)3  2FeS04,  H2SO4.  Insol.  in  H2O. 
(fitard,  C.  R.  87.  602.) 

Aluminum  iron  (ferric)  sulphate!  A12(S04)3, 


Insol.  in  H20.     (fitard,  C.  R.  86.  1399.) 

A12(SO4)3,  Fe2(S04)3,  H2S04.  As  above 
(fitard.) 

See  Al2(S04)3+Fo2(S04)3,  under  A12(S04)8 
and  Fe2(SO4)3. 

Aluminum     ferrous     potassium     sulphate. 

A12(SO4)8,  12FeS04,  2K2S04+24H20. 
Permanent,    SI.  sol.  in  H20.    (Dufrenoy.) 

Aluminum    lead    sulphate,    Al2Pb2(S04)«+ 

20H20. 

Permanent;  insol.  in  F2(X  (G.  H.  Bailey 
J.  Chem.  Soc,  Ind.  6.  415.) 


Aluminum  lithium  sulphate, 


SoL  in  24  pts.  cold,  and  0.87  pt,  hot  H2O. 
(Kralovansky,  Schw.  J.  64.  349.) 

Does  not  exist.  (Rammelsberg,  J.  B.  1847- 
48.  394;  Arfvedson;  Gmelin.) 

Aluminum  lithium  potassium  sulphate  (?). 
Sol.  in  HjO,  from  which  it  crystallises  on 
cooling.    (Joss,  J.  pr.  1.  142.) 

Aluminum    magnesium    sulphate.    MgS04, 


Min.  Pwkeringite. 

2MgSO4,  Al2(S04)8"h22H2O.  Min.  Pio 
raluminite. 

3MgS04,  Ala(S04)3-f  36HaO.  Very  sol.  in 
HA  i(Klauer,  A.  14.  264,) 
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Aluminum  magnesium  manganous  sulphate 
Al2(S04)s,  MgS04,  MnSO4+25H20. 

As  sol.  in  H20  as  K  alum.    (Kane.)    Very 
sol.  in  H*0.    (Smith,  Sill.  Am.  J.  (2)  18.  379.) 

Min.  Boymamte. 
Aluminum  manganous  sulphate, 


Sol.  in  H20.     (Berzelius  ) 
+  24H20.    Min.  Apjohmte. 

Aluminum  manganic   sulphate, 

Mn2(S04)3. 

Insol.  in  H20.     (Staid,  C.  R.  86.  1399.) 

Aluminum  nickel  sulphate,  Al2(S04)a,  2NiSO<, 

decomp. 


Insol.   in   H20,   but 
thereby,    (fitard,  C.  R. 

Aluminum  potassium   sulphate,   basic, 
3(A1208,    S0 


Min.  Alumte.  Insol.  in  H20.  Insol.  in 
coac.  HCl-fAq. 

Sol.  in  boiling  H2S04  of  1.845  sp.  gr,,  but 
more  easily  in  a  mixture  of  12  g.  HaSOi  and 
1.5  g.  HaO,  and  also  in  weaker  acids,  if  heated 
to  210°.  (Mitscherlieh,  J.  pr.  81.  108.) 

+9H20.  Min.  Lowigite.  SI.  sol.  in  boil- 
ing HCH-Aq.  (Mitscherlich,  J.  pr.  83.  455.) 

Nearly  insol.  in  HC1  or  cone.  HN08-f  Aq, 
but  sol.  in  a  mixture  of  1  pt.  H2S04  and  1  pt. 
H2O.  (Debray,  Bull  Soc.  (2)  7.  9.) 

A12O(SC>4)2,  K2S04.  Sol.  in  H20,  but  de- 
comp. by  heating. 

With  varying  composition.  Precipitates. 
Insol.  in  HS0  Very  si.  sol.  in  cold,  gradually 
in  hot  acids.  (Bley,  J.  pr.  39,  17.)  Very 
difficultly  sol.  in  warm  cone.  HCl+Aq,  but 
easily  sol.  in  KOH-f-Aq.  (Naumann,  B.  8, 
1630.) 


Temp 

Pts 
K»Alj(S04)4 

1>mp 

Pts 
KsAls(WO4)i 

0 

3  0 

60 

2,> 

5 

3  5 

70 

40 

10 

4  0 

80 

71 

15 

5  0 

90 

109 

20 

5  9 

92  5 

119,5 

30 

7.9 

100 

154 

40 

11  7 

110 

200 

50 

17  0 

111  9 

210  0 

100  pts.  H20  dissolve  (a)  pts.  anhydrous 
m^d  (5)^.0^^  at  £        ^ 

a  2,62    4.50    6.57      9  05       12  35     15  9 
6  5.22    9.16     13  66     19  29    27.3       36  5 

60°         70°          80°       90°         100° 
a  21  1     26.95      35  2     50  3       70.83 
6  51.3     71.97     103.1     187.8    421.9 
(Poggiale,  A.  ch.  (3)  8.  467.) 

According  to  Locke  (Am  Ch.  J.  1901,  26. 
174),  Poggiale's  tables  for  NH4  and  K  alums 
are  evidently  transposed,  and  the  above 
date  are  applied  by  Poggiale  to  NH4  alum. 

100  pts.  H20  dissolve  KiAlj'SOJi+S-iHaO 
corresponding  to  pts  anhydrous 
K2A12(S04)4 


(Mulder,  Scheik  Verhandel  1864.  90.) 

100  pts.  H20  at  17°  dissolve  13.5  pts. 
K2A12(S04)4+24H2O,  or  7.36  pts.  K2A12(S04)4. 
(Eedtenbacher,  J.  pr,  94.  442.) 

Forms  supersaturated  solutions  very  easily. 
Supersat.  solutions  are  brought  to  crystallisa- 
tion by  addition  of  a  crystal  of  alum  or  an 
isomorphous  substance,  as  chrome  or  iron 
alum.  Other  substances  as  NaCl,  etc.  have 
no  action.  (Thomson,  Chem.  Soc,  35.  199.) 

1  1.  E20  dissolves  72.3  g.  anhydrous,  or 


Aluminum  potassium  sulphate  (Potash  alum), 
KA1(S04)2-H2H20  or  KiAWSQ*)*- 
K2S04,  Al2(S04)8-f-24a20. 
Sol.  in  H2O  with  absorption  of  heat.    * 
When  100  pts.  H20  at  10.8°  are  mixed  with 
14  pts.  alum,  the  temp,  is  lowered  1.4.° 
(Rudorff,  B.  2.  68.) 
Burnt  alum  is  very  /slowly  sol.  in  H20. 

100  pts.  HsO  at  t°  dissolve  P  pts.  KsAl»(8004+24HiO 
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138.4  g.  hydrated  salt,  or  0.28  g.  mol.  of 
anhydrous  salt  at  25.°     (Locke,  Am.  Ch. 
J.  1901,  26.  175.) 

Solubility  in  H2O  at  t°. 
(g.  alum  in  1000  *.  H,0.) 

t° 

g,  alum 

t° 

g  alum 

0 
5 
10 
15 
20 
25 
30 
36 
40 
45 
50 
55 
60 
65 
•70 

57.0 
76  3 
84,9 
103  6 
120  3 
131.3 
184  9 
204  3 
250  0 
290.2 
367.8 
457.7 
585  4 
708.4 
943  8 

75 
76 
77 
78 
79 
80 
82 
84 
84.6 
85  1 
85  3 
85  6 
86 
87 
88 

1280.9 
1412  1 
1517  9 
1680  1 
1775  2 
1950.0 
2273.5 
2661.5 
2816.0 
3166.6 
3337.2 
3372.2 
3997,8 
4825.4 
6639.6 

t° 

P 

t° 

P 

12  5 
21  25 
25  0 
37  5 

7  6 
10  4 
22  0 
44  1 

SO  0 
62  5 
75  0 
87  5 

46  7 
230  0 
920  0 
1566  6 

(Brandas,  1822.) 

Sol  in  IS  pts  cold,  and  1.6  pts.  boiling  H2O  (Four- 
croy)  ;  in  14  12  pts    cold,  and  0  75  pt.  boiling  HsO 
(Bergmann)  ,  in  15  pts.  cold,  and  0.75  pt.  boiling  HaO 
(Dumas),  in  11.7  pts  HaO  at  18  75°  (Abl). 
100  pts.  H20  dissolve  14  79  pts.  alum  at  15.56°,  and 
133  33  pts.  at  100°.    (Ure's  Diet  ) 
KsAbCSO^+Aqsat  at  15°  contains  10  939  pts  alum 
in  every  100  pts  HaO     (Michel  and  Krafft  ) 
KaAlaCSO^i-f-Aq  sat.  m  cold  contains  52%  alum 
(Fourcroy),  6.7%  (Boerhave). 

(Marino,  Gaza.  ch.  it.  1905,  35.  (2)  35L) 

SULPHATE,  ALUMINUM  POTASSIUM 


923 


Solubility  in  H20  at  t° 


1° 

R   KsAb 
(SO^iper 
100  K  HjO 

g  K-Alj 
0*00  4+24  HsO 
per  100  g  HsO 

g  mol 
KaAU(S04>« 
per  100  g.  H20 

0 

3  0 

5  65 

0  0058 

5 

3  5 

6  62 

0  0038 

10 

4  0 

7  60 

0  0077 

15 

5  0 

9  59 

0  0097 

20 

5  9 

11  40 

0  0114 

25 

7  23 

14  14 

0  0140 

30 

8  39 

16  58 

0  0162 

40 

11  70 

23  83 

0  0227 

50 

17  00 

36  40 

0  0329 

60 

24  75 

57  35 

0  0479 

70 

40  00 

110  5 

0  0774 

80 

71  0 

321  3 

0  01374 

90 

109  0 

2,275  0 

0  2110 

92  5 

119  0 

00 

0  2318 

(Mulder,  Poggialo,  Locke;  Marino,  Gazz. 
ch.  it  1905,  35.  (2)  351;  and  Berkeley,  Proc. 
Rov  S'»c  1904,  203.  A,  214,  calc  by  Seidell, 
Solubilities,  1st  Ed.) 


M.-pt.  of  K2Al2{S04)4-f-24H2O=84.5° 
(Tilden,  Chem.  Soc.  45.  409.);  =92.5°  (Eid- 
mann);  =  91  °( Locke). 

Sp.  gr.  of  sat.  K2Al2(SO<)4+Aq  at  8°  = 
1.045  ('Anthon)j  at  15°  =  1.0488  (Michel  and 
Krafft);  at  15°  =  1.0456  (Stolba). 

Sp.  gr.  of  KaAlt(S004+Aq  at  15°  con- 
taining 59o  K2A12(S04)4  =  1.0477.  (Kohl- 
rausch,  W.  Ann.  1879.  1.) 


Sp.  gr.  of  K2AIa  HO4)4+Aq  at  15°.  a=pts, 
KaVl2'S()4)4-h24U2<)  in  100  pts.  solu- 
tion; b  =  pt«.  KaAl2'SO4)4  in  100  pts. 


tion;   b  =  pt 
solution;  c«pt«. 


. 
O*  for  100  pts. 


u 

h 

c 

Hpgr 

4 
12 

2.1792 
4.35S4 
6  537(5 

2  2277 
4.5570 
6.9950 
7.022 

1  0210 
1  0420 
1.0641 
1.0690 

(Gerlach,  %,  anal.  27.  280.) 


Saturated  solution  boils  at  111.9°,  and 
contains  210.6  pts.  K2A12(SO4)4+24H20  to 
100  pts.  HA  (Mulder.) 

100  pts.  HiO  contain  52  pts.  KsAlafSC^, 
and  bo&s  at  104.5°.  (GnfGlths,)  Crust  forms 
at  106.3°,  when  the  solution  contains  114.2 
pts.  KfAi(SO4)4  to  100  pts.  HaO.  (Gerlach, 
Z.  anal.  26. 426.) 


B  -pt    of  I\8Al2(S04)4+Aq   containing  pts. 
K2A12'SO4)4  to  100  pts  H20. 


B-pt 

Pts 
KaAla(SO4)4 

B.-pt. 

Pts 
K2Ah(SOi)4 

100  5° 
101  0 
•101  5 
102.0 
102  5 
103.0 
103  5 

17  0 

30  2 
41  8 
51  6 
60  4 
68  7 
76  7 

104  0° 
104  5 
105  0 
105  5 
106  0 
106  5 
106  7 

83  9 
90  7 
97  6 
103  9 
110  5 
116  9 
120  55 

(Gerlach,  Z.  anal.  26  435.) 


K2A12(S04)4  is  nearly  insol.  in  sat.  Al2(SO4)s 
+Aq.    (Crum,  A.  89.  156.) 

Solubility  in  Ali'SOOs-f  Aq.    Solid  Phase  - 
K  alum+AVSO4)s. 


t° 

g  Al2(SO4)3-hlSHaO 
in  1000  g  H2O 

g  KaSOt  in 
1000  g.  H«0 

0 

234  73 

23  45 

20 

824  25 

30  85 

35 

911  02 

35  29 

50 

1,243  21 

59.55 

65 

1,598  00 

119  43 

77 

1,872  11 

183  80 

(Marino,  Gazz  ch.  it  1905,  36.  (2)  351  ) 

Solubility  is  decreased  by  presence  of  Na 
alum.  (Venable,  d  N.  1879,  40.  198.) 

Nearly  completed  pptd.  from  sat.  aq. 
solution  by  addition  or  Fc  or  Cr  alum,  (v, 
Hauer,  J.  B.  1866.  59.) 


K2Al2'S04)4-t-Aq  sat  at  10°,  and  then  sat. 
with  MgSO4  at  9°.  contains  for  100  pts. 
H20— 


At  10° 

At  9° 

Alum  (anhydrous)     . 

4  0 

2  7 
31,2 

3L1 

33  9 

(Mulder.) 


pts. 


-f  Aq  at  10°,  and  then  sat.  with 
at  same  temp.,  contains  for  100 


Alum  (anhydrous)     . 
KaS04 

At  10° 

At  9° 

4  0 

0.86 
9  16 

9*.7 

10.20 

(Mulder.) 
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SULPHATE,  ALUMINUM  RUBIDIUM 


Solubility    in    K2S04-hAq.      Solid    phase= 
K  alum+K2S04 

Alttminum  rubidium  sulphate,  AlaRb^SO^ 
+24H2O, 
.100  pts.  H20  dissolve  2.27  pts.  at  17°; 
very  sol.  in  hot  HsO.     (Redtenbaeher,  J. 
pr.  94.  442.) 

Solubility  m  100  pts.  H20  at  t°  (calculated 
for  salt  dried  at  130°). 

t° 

AhCSOjh 
+1SH30 
in  1000  g. 
HaO 

g  K£04 
m  1000 
g.  HaO 

t° 

Ala  (i304)  s 
-HSHaO 
m  1000 
g  H80 

g  K2S04 
m  1000 
g  HaO 

0 

0  5 
5 
10 
15 
30 

5.06 
8  658 
16  07 
18  52 
20  56 
39  60 

75  83 
75  18 
85.78 
96  50 
109,30 
147  80 

40 
50 
60 
70 
80 

73  88 
126  00 
249  70 
529  01 
1,044.04 

163  10 
195  40 
238  80 
323  74 

517  27 

t° 

Pts, 
alum 

t° 

Pts 
alum 

t° 

Pts. 
alum 

0 
10 
17 

0  71 
1  09 

1  42 

25 
35 
50 

1  85 
2  67 
4  98 

65 
SO 

9.63 
21  60 

(Marino,  I.  c  ) 

K2Al2(S04)4+Aq  sat.  at  10°,  and  then  sat. 
with  Na2SO   at  9°,  contains  for  100  pts. 


Jtl2U— 

t° 

Pts   per  litre 

G.  moK 

anhydrous  t>alt 
I>(T  litre 

Alum  (anhydrous) 
Na2S04 

i 

/H  IT       I 

At  10° 

At  9° 

4.0 

1             V 

4  1 
8.8 

8  4 

25 
30 
35 
40 

18  1 
21  9 
26  6 
32.2 

0,059 
0  072 
0  087 
0  106 

12,9 

Solubility  of 


H20  at  25°. 


m 


G 

KaAlaCSCh)* 
per  I 

G 

TlaAh(S04)4 
per  L 

Solid  phase 
Mol  % 
KsAla(S004 

Sp  gr. 

69  90 

0.00 

100 

1.0591 

74  56 

0  48 

99.61 

1.0601 

67.90 

1  72 

98  48 

1  0598 

65  30 

4.52 

95  45 

1  0603 

64  95 

9.60 

91.73 

1.0605 

53  23 

18.44 

82.54 

1  0609 

45  32 

24  60 

75  12 

1  0609 

38  02 

32  48 

65.73 

1.0611 

34  54 

35  59 

61.36 

1  0611 

28  35 

42  99 

51  93 

1.0623 

10.94 

66.12 

21  34 

1  0654 

0  00 

75.46 

0  00 

1.0674 

(Foch,  Z.  Kryst.  Min.  1897,  28.  397.) 


Insol.  in  alcohol  of  0.905  sp.  gr.  or  less. 
(Anthon,  J.  pr.  14. 125.) 

InsoL  in  acetone.  (Naumann,  B.  1904. 
37.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Solubility  in  H20  is  increased  by  glycerine. 
(Dunlop,  Pharm.  J,  1910,  31,  6.) 

Min.  KaMnite. 

•f  8H20.   Stable  in  dry  air.    (Marino,  L  c.) 

-f  14HaO.  Converted  into  ord.  alum  in 
air.  (Marino.) 


(Settcrberg,  A.  211.  104) 
Solubility  ih  H20. 


(Locke,  Am.  Ch  J  1901,  26.  180. 

Melts  in  crystal  H20  at  90°  (Tilden, 
Chem.  Soc.  45.  409);  at  105°  (Erdmanu); 
at  109°  (Locke.) 


Aluminum   silver   sulphate, 

24H20. 

Decomp.  by  H;>0.    (Church  and  North- 
cote,  C,  N.  9.  155.) 


Aluminum  sodium  sulphate, 

24H20. 
Very  si  efflorescent. 


Sol  m  2  14  pts  HaO  at  13°,  or  100  pt*  HaO  <hssolvo 
46  7  pts  soda  alum  Sol  m  1  pb  boiling  H>O  (Ttaliner, 
Schw  J  36.  183,) 

100  pts.  H20  dissolve  110  pta.  at  15.5°,  an  1  form  a 
hguid  of  1.296  sp  gr.  (Uro  ) 

100  pts.  H20  dissolve  51  pts,  soda  alum  at 
16°.  (Auge\C.R.  110.  1139.) 

100  pts.  HaO  dissolve  110  pts.  soda  alum 
at  0°.  (Tilden,  Chetn.  Soc.  45.  409.) 

100  g.  H20  dissolve  at: 
10°    15°    20°    25°  30° 
36.7  38  7  40.9  43.145,8  g.  anhydrous  salt. 
(Smith,  J.  Am.  Chem.  Soc.  1909,  31.  247.) 

M.-pt.    of    Na2Al*(S04)4+24H20=*dr. 
(Tilden,  Chem.  Soc.  45.  409.)  j  «63.°   (Locke, 
Am.  Ch.  J.  1901,  26.  183.) 

Insol.  in  absolute  alcohol.    (Zfellner.) 

Min.  Mendozite* 


SULPHATE,  AMMONIUM 
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Aluminum  thaUous  sulphate,  T1A1(S04)2. 

0.177  g.  mols.  of  anyhydrous  salt  are  sol. 
in  1  1.  H20  at  25°;  or  1  1.  H20  dissolves  75  g. 
of  the  anhydrous,  or  117.8  g.  of  the  hydrated 
salt  at  25*.  (Locke,  Am.  Ch.  J.  1901,  26. 
175.) 

Solubility  in  H20  at  t°. 


G     UT1   SO 

G  Al,Tb(SO»)i 

t° 

m  lOOfr  IIjO1 

4-24H.O 
m  100  g  H  »O 

0 

3.15 

4  84 

5 

3.80 

5  86 

10 

4.60 

7.12 

20 

6.40 

10.00 

25 

7.60 

11.95 

30 

9.38 

14.89 

40 

14.40 

23.57 

50 

22.50 

38.41 

60 

35.36 

65.19 

(Seideil,  Solubilities,  1st  Ed.,  p.  15.) 

3A12(SO4)8,  Tl2S04-f  96H20.    Sol.  in  H2O. 
(Lamy.) 


Aluminum  zinc  sulphate,  Al2(SC>4)s,  ZnS04-f 
24IIaO. 

Sol  in  HA   (Kane.) 


Aluminum  sulphate  chromium  chloride. 
AI(Oir2)»(SO4)2CrCl2(OH3)4+2H2O. 
(Werner,  B.  1906,  39.  337.) 

Aluminum  sulphate  sodium  fluoride. 

Decomp.  by  HaO.     (Weber,  DingL  263. 
112.) 


Ammonium  sulphate,  (NH4)sS04. 

Sol.  in  HaO  with  absorption  of  heat. 

75  pts.  (NH4)sSO4  mixed  with  100 
HjO  lower  the  temperature  from  13.2°~  to 
6.8°,  that  is,  6.4.°   (Riidorff,  B.  2.  68.) 

Hoi.  m  1.81  pt«.  H»O  at  19°.    (Sctoff,  A  109.  3260 
Hoi.  m  2  pt».  H*0  at  18.75°,    (Abl.) 
Sol.  in  2  put.  H*0  at  15.6°,  and  m  1  pt.  boiling  HaO. 
(Fourcroy.J 
100  pt*,  H*O  at  62.6°  diiwolve  78  pts.  (NH<)jSO<. 


. 

100  pts.  HtO  at  15°  dissolve  66.739  pts.  (NH<)»S04. 
(Miohcl  and  Krafft.) 

Sol.  in  1.3  pts.  cold  HaO.    (Vogel,  N.  Rep. 
Piiara.  10.  9.) 
Sol.  in  U7  pts.  cold  HSO  at  10°.   (Mulder, 

j.  B.  isee.  67.) 

SoL  iu  1.84  pts.  H,0  at  16-17°.   (v.  Hauer, 
W.  A.  B.  58,  £  221.) 


100  pts.  H20  dissolve  at: 

0°          10°       20°       30° 
71  00    73.65  76  30    78. 95  pts.  (NH4)2S04, 
40°        50°       60°       70° 
81.60    8425   86.90   89  55  pts.  (NH^SO*, 
80°         90°         100° 
92.20  '  94.85     97  50  pts.  (NH4)2SO4. 

(Alluard,  C.  R.  59.  500.) 
Solubility  in  100  pts.  H80  at  t°. 


t° 

Pts. 
(NH4)2SO4 

t° 

Pts 
(NH4)2S04 

t° 

Pts 
(NH4hS04 

0 

70.6 

37 

80.1 

74 

93.1 

1 

70,9 

38 

80.4 

75 

93.4 

2 

71.1 

39 

80.7 

76 

93.8 

3 

71.4 

40 

81.0 

77 

94.2 

4 

71.6 

41 

81.3 

78 

94.5 

5 

71.8 

42 

81.7 

79 

94.9 

6 

72.1 

43 

82.0 

80 

95.3 

7 

72.3 

44 

82.3 

81 

96.6 

8 

72.5 

45. 

82.7 

82 

96.0 

9 

72.8 

46 

83.0 

83 

96.4 

10 

73.0 

47 

83.3 

84 

96.8 

11 

73.2 

48 

83.7 

85 

97,2 

12 

73.5 

49 

84.0 

86 

97.6 

13 

73.7 

50 

84.4 

87 

98.0 

14 

74.0 

51 

84.7 

88 

98.4 

15 

74.2 

52 

85.1 

89 

98.8 

16 

74.4 

53 

85.5 

90 

99.2 

17 

74.7 

54 

85.8 

91 

99.6 

18 

74.9 

55 

86.2 

92 

100.0 

19 

75.1 

56 

86.6 

93 

100.4 

20 

75.4 

57 

86.9 

94 

100.8 

21 

75.7 

58 

87.3 

95 

101.2 

22 

75.9 

59 

87.7 

96 

101.6 

23 

76.2 

60 

88.0 

97 

102.1 

24 

76.4 

61 

88.4 

98 

102.5 

25 

76.7 

62 

88.7 

99 

102.9 

26 

76.9 

63 

89.1 

100 

103.3 

27 

77.2 

64 

89.5 

101 

103.8 

28 

77.5 

65 

89.9 

102 

104.2 

29 

77.8 

66 

90.2 

103 

104.6 

30 

78.0 

67 

90  6 

104 

105.1 

31 

78.3 

68 

90.9 

105 

105.5 

32 

78.6 

69 

91.3 

106 

106.0 

33 

78.9 

70 

91.6 

107 

106.5 

34 

79.2 

71 

92,0 

108 

107.0 

35 

79.5 

72 

92.4 

108.9 

107.5 

36 

79  .«8 

73 

92.7 

... 

... 

(Mulder,  calculated  from  his  own  and  other 
observations,  Scheik.  Verhandel.  1864.  60.) 

100  g.  (NH4)2S04+Aq  confcain  41.4  g. 
(NH4)2SO4  at  0°.  (de  Waal,  Dissert.  1910); 
44.27  g.  at  30°.  (fechreinemakers,  Z.  phys. 
Ch.  71.  110);  47.81  g.  at  70°.  (de  Waal.) 

(NH4)2S04+Aq  sat.  at  15°  has  sp.  gr.  1.248. 
(Michel  and  Krafft,  A.  ch.  (3)  41. 47U 
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Sp.  gr.  of 


-!-  Aq  at  15°. 


'I 

<  W 

Sp  gr 

1 

W 

Sp  gr 

1 

Sp.gr 

* 

5 

1' 

i 

2 

1.0057 
1.0115 

18 
19 

1,1035 
1.1092 

35 
36 

1  2004 
1.2060 

3 

1  0172 

20 

1.1149 

37 

1.2116 

4 

1.0230 

21 

1.1207 

38 

1.2172 

5 

1.0287 

22 

1.1265 

39 

1.2228 

6 

1.0345 

23 

1.1323 

40 

1.2284 

7 

1.0403 

24 

1.1381 

41 

1  2343 

S 

1.0460 

25 

1.1439 

42 

1.2402 

9 

1.0518 

26 

1.1496 

43 

1.2462 

10 

1  0575 

27 

1  1554 

44 

1.2522 

11 

1  0632 

28 

1.1612 

45 

1.2583 

12 

1  0690 

29 

1  1670 

46 

1  2644 

13 

1.0747 

30 

1.1724 

47 

1,2705 

14 

1.0805 

31 

1.1780 

48 

1.2766 

15 

1.0862 

32 

1.1836 

49 

1.2828 

16 

1.0920 

33 

1.1892 

50 

1.2890 

17 

1.0977 

34 

1.1948 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 280.) 


Sp.  gr  of  (NH4)2S04-hAq  at  15°. 


S 

Sp  gr 

i 

I 

Sp   gr 

1 
W 

Sp  gr 

5 

10 

1.0292 
1.0581 

20 
30 

1.1160 
1.1730 

31 

1.1787 

(KoMrausch,  W.  Ann.  1879. 1.) 


Sp.  gr.  of  (NH4)2S04-hAq  at  15°. 


W 

Sp  gr 

i 

Sp  gr. 

! 

Sp.gr 

3 
6 

1.0181 
1.0359 

10 
20 

1  0600 
1.1190 

30 
40 

1.1773 
1.2352 

(Gerlach,  Z.  anal.  28.  493.) 


Sp.  gr.    of   sat.    solution « 1.248. 
lach,) 


Sp.  gr.  of  (NH4)2S04-}-Aq. 


^(NEUJsSC^g  mol 
in  1000  g  of  solution 

Sp    gr    16e/10e 

0 

1.000000 

0  5514 

1  000347 

1.1251 

1.000704 

2  3114 

1.001436 

4.5840 

1.002823 

10  0893 

1.006093 

20.0138 

1  012023 

40  5236 

1.024117 

56.8536 

1.033690 

(Dijken,  Z.  phys.  Ch.  1897,  24  107.) 
Sp.  gr.  of  (NH4)2S04-hAq  at  20°. 


Normality  of 
(NH4)aS04+Aq 

%  (NH4)sS04 

Sp  Kr< 

3.75 
2  964 
1.978 
0  876 
0.492 

40.28 
32.99 
23.01 
10.88 
6.275 

1.2289 
1.1858 
1.1319 
1.0626 
1.0352 

(Forchheimer,  Z.  phys.  Ch.  1900,  34.  22.) 
Sp.  gr.  of  (]STH4)2S04-f  Aq  at  20°. 


Solution 


sat. 


Sp   gr. 


1.248 
1.196 
1.139 
1,077 
1.039 


weight  of  10  com 
of  the  solution 


12. 5062  g. 
11.9034" 
11.3377" 
10.7232  " 


53.2 
39.9 
26.6 
13.3 
6.65 


(Wiener,  Z.  phys.  Chem.  1911,  71.  120,) 

B.-pt.  of  sat.  solution:  crust  formed  at 
106.2°,  solution  containing  88.2  pts. 
(NH4)2S04  to  100  pts.  H20;  highest  temp, 
observed,  108.2°.  (Gerlach,  Z.  anal.  26*  426.) 

B,-pt.   of    (NH4)aSO*+Aq    containing   pts. 
(NH4)aS04  to  100  pts.  HjO, 


B-pt. 

Pt8, 

(NH4)a804 

B.-pt. 

Pts. 
<NH4)*SO< 

100.5° 
101.0 
101.5 
102-0 
102.5 
103.0 
103.5 
104.0 
104.5 

7.8 
15.4 
22.8 
30.1 
37.2 
44.2 
51.1 
58.0 
64.9 

105.0° 
105.5 
106.0 
106,5 
107.0 
107,5 
108.0 
108.2 

71.8 
78.7    • 
85.5 
92.3 
99.1 
105.9 
112.6 
115,3 

(Gerlach,  Z.  anal.  26.  431.) 
Sol.  with  decomp.  in  HCl+Aq- 
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Solubility  in  H2S04-f  Aq  at  25°. 

Solubility  of  (NH4)2S04  in  H2SO4-f  Aq  at  25°. 

100  K  <>*  the  solution 
contain 

Solid  phase 

In  1000  g   of  the 
solution 

Solid  phase 

Mol 

,  *Mo1^ 

Mol 
SO3 

Mol 

0  00 
0  24 
0.47 
0.97 
1.19 

2  28 
3  25 
3.19 
3.15 
3.15 

•      (NH4)SS04 

4.29 
4.57 
4.85 
5.25 
5.66 
6.16 
6.47 
6.51 
6.50 
6.43 
7.28 
7.99 
(7.60) 
(8,00) 
9.02 
9.21 
9.60 
9.68 
9.67 
10.43 

2.17 
1.83 
1,60 
1.36 
1  22 
1  26 
1.55 
1.95 
2.37 
2.50 
1.64 
1.38 
(1.74) 
(1.42) 
0.96 
0.832 
0  977 
1.00 
1.26 
0.894 

(NH4)HS04 

(NH4)HS04 

(NH4)HS04+(NH4)H3(S04)2 
(NH4)H3(S04)2 

(NH4)HS207 
(NH4)HS207+? 

1.43 
1.72 
2.20 
2.60 
2.71 
2  82 
2.96 
3.20 
3.32 

3.22 
3.18 
3.02 
2.97 
3,00 
3,03 
3.10 
3.19 
3.25 

1 
•      (NH4)3H(S04)2 

3.47 
3.54 
3.76 
4.22 
5.09 

3.32 
3.20 
2.84 
2,26 

1  44 

(NH4)HS04 

(D'Ans,  Z.  anorg.  1913,  80.  241.) 

Very  easily  sol.,  even  in  cone.  NH4OH+ 
Aq.    (Girard,  Bull.  Soc.  (2)  43.  522.) 

Solubility  of  (NEW  s8O4  in  NH4OH-fA  q  at  25°. 

(D'Ans,  Z.  anorg.  1909,  65.  229.) 
Solubility  in  HaS04-hAq  at  30°. 

CVmijKMiUon  oi  the  .solution 

In  1000  K.O!  the  solution 

bvwt. 

< 

b\ 

wt. 

bv  wt. 

Solid  phase 

Mol  (NH08SO4 

Mol  (NH3)a 

3  28 
.      2  60 
2  13 

1  59 
1  16 
0  78 
0 

0 
1   02 

1  95 
3  44 
5  35 
7.13 
9  47 

10.63 
10.70 
13.18 

16.07 
25.82 
27.33 
32.32 
33.12 
33.84 
33,96 
38.51 
42.12 
45.80 
45.77 
56.55 
62.43 
62.46 
63.12 
62.57 
62.83 
62,56 
62.67 
62.59 
61.63 
62.23  ; 

43 
43 
44 

42 
41 
41 
44 
45 
45 
45 
35 
30 
24. 
24. 
16. 
20. 
24. 
24. 
27. 
29. 
30. 
31. 
33. 
36. 
36. 

.59 
.25 
10 

06 
15 
16 
03 
50 
52 
31 
37 
10 
88 
30 
93 
41 
40 
20 
67 
75 
26 
86 
70 
75 
95 

45.79 
46.05 
42.72 

41.27 
33.03 
31.51 
22,26 
21.83 
20.64 
20.73 
26.12 
27.78 
29.32 
29.93 
26.37 
17.16 
13.14 
12.68 
9.76 
S.42 
7.28 
5.47 
3.71 
1.72 
0,82 

(Ntll4i*8Ot 
(NH   H80« 

*t 

(D'Ans  and  Schremer,  55  anorg.  1910,67.438.) 

100  pts.  H20  dissolve  46.5  pts.  (NH4)2S04 
and  26.8  pts-  NH4C1  at  21.5°. 

Solubility  of  (NH^SO*  in  NH4Cl-hAq  at  30°. 

NlSci       (NHTfaSO* 

Solid  phase 

0             44 
6,86        36.15 
14.62        28  6 
17.60        25.69 
17.93        25.81 
19.07        23.22 
19.97        21  3 
22  3          16.33 
24  06        12.72 
29  5            0 

(NH4)*S04 

ct 

(NH4)2SO4-hNH4Cl 

ct 

NH4C1 

u 
tt 
It 
tt 

(Schreinemakers,  Arch  Ne'er.  Sc.  1910,  (2)  15. 
92,) 
See  aho  under  NH4CL 

(Van  Ben 

rp,  Z.  phys.  CL  1910,  73.  285.) 
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(NH4)2S04+CuS04. 
Solubility  of  (NH4)2S04+CuSO4  in  H2O  at 
16°. 

(NH4)2S04-fLi2S04. 
Solubility  of  (NH4)2S04-fLi2SO4. 

Temp  =30° 

Solution                              S^?       ^3" 

o       w 

(NH4)°2SO 

Lilo, 

Solid  phase 

44.1 
40  8 
39.5 
30 
21.6 
15 
12  5 
8.9 
0 

0 
3 
6.6 
10 
15 
20 
21  9 
23 
25.1 

(NH4)2S04 

(NH4)2S04-{-NH4LiS04 
NH4LiSO4 

NH4LiS04+Li2S04,  H20 

Li2S04,  H20 
tt 

Both  salts  in  excess                         8  55   7  12 
15  cc  sat  sol  +3  g  (NH4)2SO4      1  77  18.16 
15  cc  sat.  sol.  +3  g  CuSO,5H2O  15  85   5  65 

(Riidorff,  B  6.482.) 

Solubility  of  (NH4)2SO4-f  CuSO4  in  H20  at 
30°. 

Temp  =.>0° 

i 

4 

Solid  phase 

45.7 
43.05 
19  65 
13.90 
13  97 
11.45 
9.63 
8  58 
7.56 
0 

1 
5  86 
16.35 
21  20 
21  23 
21.75 
22.79 
23  09 
23.86 
24  3 

(NH4)2S04 
(NH4)2S04+NH4LiS04 

3NH4LiSO4 

tt 

NH4laS04-f  Li2S04,  H20 
Li2S04,  H20 

C( 

ft 
tt 
tt 

0 
2  45 
5  79 

6.98 
8  19 
9  33 
17.53 
29  27 
38  32 
43  29 

44 

20  32 
20  19 
20  53  c 

16  77 
13  65 
11  03 
4  05 
1  57 
0  77 
0  49  c 

0 

CuSOi  5HaO 

3uS04,  5HsO4-CuSO4,  (NILOsSCh 
6H20 
CuS04,  (NH4)aS04  6H2O 

)uS04,  (NHt)2S046H2O-h 
(NEU)2SOi 
(NHOiSOi 

(Schreinemakers  and  Cocheret,  Chem. 
Weekbl.  1905,  2.  771.) 

(NH4)2SO4-fMnSO4. 
Solubility  of  (NH4)2S044-MnS04  in  H20. 
G.  per  100  g.  sat.  solution. 

Temp.  »30°. 

(Schreinemakers,  Arch.  Ne'er    Sc    1910.  16. 
12.) 
See  also  under  CuS04. 

(NH4)sS04+FeS04. 
Solubility  of  (NH4)2S04+FeS04  in  H20+ 
Aq  at  30°. 

MnS04 

(NHi)2SOt 

Solid  phone 

39  3 

38  49 

33  44 
22.06 
9.02 
2  91 
1  75 

1.77 
0 

0 

3.64 

4.91 
9.65 
20.36 

37  42 
42.58 

43.24 
43.4 

MnS04,  5H20 
MnS04,5H20+MnS04, 
(NH4)2S04,fGH20 

n 
tt 

MnS04,  (NH4)2S04,  6H20 
-KNk4)2S04 
fNH4)2S04 

Composition  of  the 
solution 

—                                       CSrtll/1    -nViaoA 

%oT 

%  by  wt 
(NH4)aSO 

t 

24  90 
25  24 
25  22 

25.26 
23.59 
17.64 
13.13 
7.95 
5  70 
1.72 
0.79 

0.79 
0 

0 
5  24 
5  93 

5.89 
6.44 
8  90 
11  45 
16  29 
19  64 
34  24 
43  86 

43  90 
44.27 

*  FeSO4,  7H20 

FeS04,  (NH4>2SO4,  6H2O 
FeS04,  (NH4)aS04,  6H20 

FeSO4,  (NH4)2SO4,  6H20  + 

Temp.  »50° 

36.26 
35.35 

30.57 
16  86 
6  92 
6.29 
5.70 

3.49 
0 

0 
2.95 

5.14 
17.62 
35.98 
39.71 
43.24 

44.02 
45.7 

MnS04,  H20 
MnS04,  H20+2MnS04, 

2MnS04,  (NH4)jS04 

1C 

2MnS04,  (NH4)SSO«+ 

tt            * 

(Schrein 

emakers, 

Z.  phys.  Ch.  1910,  71.  111.) 

(Schreinemakers,   Chem.   WeekbL   1909,   8. 
131.) 
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100  pts.  (NH4)2S04-fK2SO4-hAq  sat.  at 
16.17°  contain  38.41  pts.  of  the  two  salts, 
of  which  5.45  pts.  arc  JK2S04,  and  32.96  pts. 
(NH4)2SO4.  (v.Hauer,  J.pr.28. 137.) 

100  pts.  HjjO  dissolve  50.6  pts.  (NE4)2S04 
and  7.2  pts.  K2S04  at  11.°  (Mulder,  J.  B. 
1866.  67.) 

(NH4)2S04  and  K2S04  replace  each  other  in 
solution,  so  that  by  adding  one  of  these 
salts  to  a  seemingly  saturated  solution  of  the 
other,  it  is  dissolved  with  pptn.  of  the  other 
salt.  (Rudorff,  B.  6.  485.) 


Solubility  of  (XH4}»SO4+K2S04  at  19.1°. 


Solution 

Both  salts  in  excess 
lo  eo.  s:it  sol  4-4  g  K2S()4 
15  c*c.  sat.  sol  4-4  g,  (NTH4)2S()4 

^ 

W 

i 

39  3 
4  94 
2  05 

$7  97 
33  26 
iO  80 

aiudorlT,  B.  6.  482) 

Solubililv  of  (NFI4)*SO4+K2S04  ia  H2O  at 
2o°. 

K   KjM)j 
P«'H 

g,(XHi'sMO» 
pT  1 

«,  K*SOi      g  (NKihvSth 
p  >r  1                per  1. 

127.9 
135  7 
84  12 

0  0 
115.7 
281.1 

59.28         355  0 
40  27          482.7 
0.0           542.3 

Jtesults  arc  also  given  for  14°,  15°,  16°,  30°, 
46°  and  47°. 
(Fork,  55.  Kryat.  Min.  1*97,  28.  365.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Insol  in  absolute  alcohol.  Sol.  in  500  pts 
alcohol  of  0.872  sp  gr ,  and  in  62  5  pts  of 
0  905  sp.  gr.  (Anthon,  J.  pr.  14.  125.) 

Sol.  in  217.4  pts  of  66.8%  alcohol  (sp  gr.  = 
0.88)  at  243°  (Pohl;  J.  pr  66,  219.) 

Tolerably  sol.  in  alcohol,  the  sp  gr  of  which 
is  greater  than  0.860  Insol.  in  alcohol  of  sp. 
gr.  less  than  0.850. 


Solubility  in  dil  alcohol. 

When  (NH4)2SO4  is  dissolved  in  dil  alcohol, 
two  layers  are  formed,  the  compositions  of 
which  are  as  follows: 


SolubiUty  of  (NH4)2SO4-fTh(S04)4  at  16°. 
Pts.  per  100  pta.  HSQ. 


Sp.  gr. 

Lower  layer 
100  com.  contain  in  g 

alcohol 

water 

salt 

1  2240 
1  1775 
1  1661 
1  1655 
1  1735 

8  85 
10.62 
11  29 
11  42 

71  43 
68  26 
67  70 
67  34 
66  54 

74  16 
59  54 
56  56 
56  30 
59  20 

Sp  «r 

Upper  layer 
100  ccm,  containing 

alcohol 

water    '- 

salt 

0.9530 
0  9512 
0  9440 
0  9098 
0  8750 
0  8549 
0  8303 

41  37 
44  20 
44  27 
52.04 
62  61 
(57  04 
77  55 

48  47 
45  95 
45  61 
36  78 
24  60 
18.36 
5.53  , 

5.45 

4  97 
4  51 
1  56 
0  30 
0.09 
0  00 
,,n  ,— 

(Bodlander,  Z  phys.  Ch.  7.  3,  8  J 

Solubility  in  ethyl  alcohol+Aq. 


Uppor  layer 


Temp. 

g.HaO 

g.  alcohol 

g  salt 

16,6° 
33,0° 
41.8° 
55.7° 

52.80 
47.99 
47.34 
45  90 

40.21 
46  75 
47.67 
49  47 

6  99 
5.26 
4.99 
4.63 

Lower  layer 


16.6° 

60  33 

10.19 

29.48 

33.0° 

61.02 

9.80 

29  18 

41.8° 

61.16 

9.74 

29.10 

55  7° 

61.59 

9  46 

28.95 

930 
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Solubility  of  (NH4)2S04  in  alcohol  at  30°. 
Two  liquid  layers  are  formed  between  al- 
cohol concentrations  of  5.8  and  62°. 
Composition  of  layers 

Solubility  in  propyl  alcohol  -fAq  at  20°. 

%  propyl  alcohol 

<-6  cNH4>*J04 

20 
30 
40 
50 
60 
70 

tf   7 

4  8 
3  2 
2  0 
1  0 
0  4 

Upper  layer 

Lower  layer 

i 

•i 

•a 

^4 

"3 

4 

(Linebarger,  Am.  Ch  J  1S92,  14.  ,iS<)  ) 

100  g.  95%  formic  acid  dissolve  25.4  g. 
(NH4)2SO4  at  16.5°.    (Aschan,  Ch.  Ztg.  1913, 
37.  1117.) 
Insol.  in  acetone.    (Eidmann,  C   C.  1899, 
II.    1014;    Naumann,  B.  1904,    37.    4329). 
Insol  in  methyl  acetate      (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.     (Naumann, 
B.  1910,  43.  314.) 
Insol.  in  CS2.    (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

2  2 
2.6 
3.4 
13.2 
17 

56.6 
54.5 
52.3 
31.8 
25 

41  2 
42.9 
44  3 
55 
58 

37  1 
35.7 
33  8 

21  7 
17 

5  8 
6.3 
7  4 
18  4 
25 

57.1 

58 
58  8 
59  9 
58 

At    concentration    of   62%    alcohol,    the 
liquid  is  homogeneous  and  contains  1.3% 
(NH4)SS04. 
(Wibaut,  Chem.  Weekbl.  1909,  6.  401.) 

Solubility  of  (NH4)2S04  in  alcohol  at  60°. 


%  (NH4)2SO4 

%  alcohol 

%H20 

43  02 
41  1 

2.32 

4.1 

54  66 

54  8 

1.2 
0.2 

64  5 
75  5 

34  3 
24  3 

Between  4.1°  and  64.5°,  two  liquid  layers 
are  formed. 

Composition  of  layers. 


Upper  layer 

Lower  layer 

6 

J 

,9 

J 

-3 

1 

03 

*W 

I 

03 

** 

1.2 

64  5 

34.3 

41  1 

4  1 

54,8 

1.6 

60 

38  4 

36.8 

6 

57.2 

3  8 

50 

46,2 

30  8 

9 

60  2 

7.4 

40 

52  6 

26  6 

12 

61  4 

10 

34.4 

55  6 

23.6 

15 

61  4 

(Schreinemakers,  Z.  phys.  Ch.  1907,  59.  641.) 
Solubility  in  alcohol +Aq  at  0°. 


%  (NHOaSO* 

%  alcohol 

%H«0 

41.4 
30.0 

0 
9  41 

58  '6 
60  59 

6  i4 

73  03 

26^83 

Two  layers  are  formed  between  alcohol 

concentrations  of  9.41  and  73.03%. 

(de  Waal,  Dissert.  1910.) 


Ammonium  hydrogen  sulphate, 

SI.  deliquescent.    Sol,  in  1  pt.  cold  H2O. 
(Link.) 

Very  si.  sol.  in  alcohol.    (Gerharclt,  A.  ch. 
(3)  20.  255.) 

Insol.  in  acetone.     (Naumann,  B.   1904. 
37.  4329;  Eidmann,  C.  C  1899,  II,  1014.) 

(NH4)3H(S04)2.     Not  deliquescent      Sol. 
in  H20.    (Mitscherlich,  Pogg.  39.  198.) 
(NH4)2SOi,  3H3S04.)    D'Ans  and  tt'hrc»in<»r, 
Z.  anorg  1913,80.211) 

Ammonium   persulphate,    (NH4)2SjOr. 

Decomp.  by  HgO.    (Schulze.) 

NH^SaOT.      (D'Ans   and    Schreincr,    Z. 
anorg.  1913,  80.  241.) 


Ammonium  octosulphate, 
Decomp.  by  H20.    (Weber,  B.  17.  2497.) 

Ammonium  antimony  sulphate, 
(NH4)2S04,Sb2(SO<)3. 

Behaves  toward  H20  and  abs.  alcohol  as 
a  mixture  of  the  components.  (MetzL  Z. 
anorg.  1905,  48.  152.) 

Decomp.  very  slowly  by  H2O.  (Gut- 
mann,  Arch.  Pharm.  1898,  236.  479.) 

Ammonium  bismuth  sulphate,  NH4Bi(804)s 

+4H2O. 

Easily  sol.  in  HC1,  and  HN08+Aa:  le«s 
sol.  in  cone.  H2S04,  and  hot  dil  acids.  Slowly 
decomp.  by  cold  HC2HsOj,  and  dil.  H4S04+ 
Aq.  (Ltiddecke,  A.  140.  277.) 

Ammonium  cadmium  sulphate, 


Can  be  recrystallised  from  a  little 
(v.  Hauer.) 

1  1.  H20  dissolves  723  g.  anhydrous  salt 
at  25°.    (Locke,  Am.  Ch.  J.  1902,  27,  459.) 
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3(XHi)>SO,,  CdSOi+lOHsO.    (Andre*.  C. 
R.  104.  9S7  ) 

Ammonium  calcium  sulphate, 


Docomp    by  HaO.     (Fassbender,   B.   11. 


Sol.    m    (XHJaSOi+Aq.      (Rose,    Pogg. 

•LIU.      «-Ui.     ) 

This  double  salt  is  stable  between  0°  and 
100°  m  solutions  containing  an  excess  of 
(XH4)aSOJ.  It  is  not  formed  if  the  solution 
contains  loss  than  35%  (NHOsSOi.  (Barre, 
C.  R,  1HOO,  148.  1005.) 

uSCMjC  ij^'HiJa.  Docomp.  by  H2O. 
<D'Ans,  B  1907,40.192.) 

This  double  salt  is  formed  in  the  presence 
of  an  CXTONS  of  CafcJ04  and  at  temp,  above  80°. 
(Barre,  C  K.  1009,  US.  1605.) 

CXi  XJr4)8«H04)«+HaO.  Decomp.  by  H20. 
(D'Aiw,  B.  1907,  40.  102.) 

Ammonium  calcium  cupzic  sulphate, 

(  V'Cu*  XH  M  S04)  i  4-2H20. 
Vwy  stable.    (D'Ans,  B.  1908,  41.  1778.) 

Ammonium  calcium  potassium  sulphate, 
NlI4GiKiSO4)2+HA 


Dm>mp.  by  cold  H»O.     (Fassbender,  B. 
11.  IMS.) 


Ammonium  cerous  sulphate,  ( 

-HXHaO. 
More  sol.  in  cold  than  in  hot  II30.    (Czud- 


. 

1(K)  K.  ir-O  dissolve  at: 
22  8°  22,35°  35.1°  45  2° 
5  £H  5.82K    5  1S4  4.993g  anhydrous  salt, 

45°       55  3°     65  2° 
2  904    2  .  240    2  .  187  g.  anhydrous  salt, 

75  4°        85,2° 

1  .  4S2        1  .  184  g.  anhydrous  salt. 
(Wolff,  7,.  anorg.  1905,  45.  102.) 


sHO*   Ccs(S04)8.      (Barre,   C. 
3910,  151.  873.) 

Ammonium  eerie  sulphate,  3(NHOaS04, 


Slightly  efflorescent.  Easily  sol.  in  H20. 
(Mcnddejeff,  A,  168.  50.) 

3(JSttf</*H04)  2Ce(S04)2+3HA  SI.  sol. 
mH«0.  (Mendelejeff.) 

A  mm  An  him  chromous  sulphate,  NH4Cr(S04)3. 

0.4D7  g.  moL  anhydrous  salt  is  sol.  in  1  1. 
H,0  at  25°.  (Locke,  Am.  Ch.  J.  1901,  26. 
175-) 

4-6H*0.  100  com.  of  sat.  aqueous  solution 
contain  55  g.  of  the  salt  at  20°.  InsoL  in 
alcohol  (Laurent,  C.  R.  1911,  131.  112.) 


Ammonium   chromic   sulphate, 

Cr2(S04)3. 

Not  attacked  by  boiling  H20  or  cone  HC1 
+Aq.  Very  slowly  attacked  by  boiling  KOH 
-i-Aq  (sp.  gr.  =  1.3).  InsoL  m  CrCUH-Aq  or 
SnCl2+Aq.  (Klobb,  Bull.  Soc.  (3)  9.  664.) 

•f  5H20.  Is  ammonium  chrornosulphate, 
which  see, 

-f24H2O     Chrome  Alum. 

Violet  modification.  Efflorescent.  Sol.  in 
cold  H20,  but  solution  is  decomp.  on  heating 
with  formation  of  green  modification  The 
dil.  solution  of  green  modification  is  grad- 
ually converted  into  violet  modification  by 
standing.  Alcohol  ppts.  it  from  aqueous 
solution.  (Schrotter,  Pogg.  53.  526  ) 

100  cc.  H20  dissolve  10.78  g.  anhydrous,  or 
21.21  5.  hydrated  salt  at  25°  Melts  in  crystal 
HsO  at  45°  (Locke,  Am  Oh.  J.  1901 . 26. 174  ) 

Solubility  in  H20. 

Saturation  is  very  slowly  reached  owing  to 
transition  between  violet  and  green  modifi- 
cations. If  time  of  saturation  is  taken  at 

4  hours,  100  g.  of  the  solution  contain  at: 
0°        30°       40° 

3.77      10.6-     15.5  g.  (NH4)2Cr2(S04)4. 

This  is  assumed  to  be  the  solubility  of  the 
violet  modification 

In  300  hours,  15.96  g.  salt  are  dissolved 
at  30°,  and  24.64  g.  in  250  hours  at  40°. 
(Koppel,  B.  1906,  39.  3741  ) 

Gale,  from  electrical  conductivity  measure- 
ments, a  solution  containing  3.8  g.  of  the 
sulphate  in  100  g.  contains  48%  of  the  green 
compound  at  40°  and  61%  at  55*.  With 
solutions  of  6-7  times  the  above  concentra- 
tion equilibrium  is  reached  at  40°  with  30- 
40%  green  alum.  (Koppel.) 

Sp.  gr.  of  aqueous  solution  of  violet  modi- 
fication at  15°,  containing: 

4  8  12%  (NH4)*Cr2(S04)4-f  24H20. 
1.020  1.0405  1.0610 

Sat.  solution  at  15°  has  sp.  gr.«  1.070. 
(Gerlach.) 

Green  modification.  Sol.  in  HjO  and  al- 
cohol. When  in  aqueous  solution,  it  gradually 
changes  to  violet  modification. 

Sj>.  gr,  of  aqueous  solution  of  green  modi- 
fication at  15°,  containing: 

10  20  &)%  (NH4)2Cr2(S04)4+24HA 
1.044  1.091  1  142 

40  50  60%  (NH4)2Cr2(S04)4+24H20, 
1.197  1.255  1,317 

70  80  90%  (NHO.fra(S04)4+2ffltO. 
1.384  1.456  1.532 

(Gerlach,  Z.  anal,  28.  498.) 

InsoL  in  acetone.  (Naumann,  B.  1904,  37. 
4329 ) 

3(NH*)aS04,  Cr2(SO<)3.  Only  si.  attacked 
by  boiling  H*0.  Not  attacked  by  boiling 
cone.  (NH4)2S04+Aq.  (Klobb,  Bull.  Soc. 
(3)  9.  663.} 
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Ammonium  cobaltous  sulphate, 

(NE4)2Co(S04)2+6H20. 
100  pts.  H20  dissolve  at: 
0°     10°    18°    23°    35° 
8.9  11.6  15.2  17.1  19.6  pts.  anhydrous  salt 

40°    45°  50°    60°    75° 
22.3   25  28.7  34.5  43.3  pts.  anhydrous  salt 
(Tobler,  A.  95.  193.) 

100  pts.  saturated  solution  contain  at: 
20°       40°       60°      80° 
14.9      20,8      25.6      33  pts.  anhydrous  salt 
(v.  Hauer,  J.  pr.  74.  433.) 

1 1.  H20  dissolves  147.2  g.  anhydrous  salt 
at  25°,  Tobler's  results  are  inaccurate. 
(Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Pptd.  from  aqueous  solution  by  alcohol. 

Ammonium  cofcaltic  sulphate. 

(NH4)2Co2(S04)44-24H26. 
Sol    in   H2O   with    decomp      (Marshall, 
Chem.  Soc  59.  760.) 

Ammonium  cobaltous  cupric  sulphate, 

2(NH4)2SO4;  CoS04,  CuSO4+12H20 
Quite  easily  sol.  in  hot  H2O,  but  on  long 
boiling  a  basic  salt  is  pptd.    (Vohl,  A.  94.  58.) 

Ammonium  cobaltous  ferrous  sulphate. 

2(NH4)2S04,  CoS04,  FeS04+12H20. 
Sol.  in  E20.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  magnesium  sulphate, 

2(NH4)S04,  CoS04;  MgS04+12H20. 
Sol.  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  manganous  sulphate. 

2(NH4)S04,  CoS04,  MnS04+12H20. 
Sol.  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  nickel  sulphate, 

2(NH4)S04,  CoS04j  NiS04-H12H20. 
Sol  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  zinc  sulphate, 

2(NH4)2S04j  CoS04,  ZnSOT-hl2H2O. 
Sol  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  cupric  sulphate,  (NH4)2SC4, 
CuS04+6H20.  ' 

Efflorescent  in  warm  air. 

Sol.  in  1.5  ats   boiling  HaO,  and  separates  almost 
wholly  on  cooling.     (Vogel,  J  pr,  2,  194 
Sol.  in  1  55  pts.  HaO  at  18  75°.    (Abl.) 

100  pts.  H20  at  19°  dissolve  26.6  pts.,  and 
sat.  solution  has  sp.  gr.  =1.1337.  (Schiff,  A, 
109.426 

100  g.  sat.  solution  at  30°  contain  30.36  g. 
anhydrous  salt.  (Schreinemakers,  Arch ,  Ne'er. 
Sci.  1910,  (2)  15.  92.) 


K  salt 

NHisalt 

cl  K  halt  in 
solid  phase* 

0 
0.897 
0  2269 
0  2570 
0.2946 
0  3339 
0  4560 
0  4374 

1  035 
08618 
0  6490 
0  5887 
0  5096 
0.3319 
0.1961 
0 

0 
5.06 
16.76 
30  40 
36  63 
50,15 
69  93 
100. 

Solubility     of      (NH4)2Cu(S04)2,     6H2O  + 

(NH4)2Ni(S04)2,  6H20  in  H20  at  13-14°. 

Mols  per  100  mols.  H20. 


Cu  salt 

Ni  salt 

%  Cu  bait  in 
solid  phase 

0 
0  1476 
0  2664 
0  4165 
04785 
1  0350 

0  521 
0  295 
0  2089 
0.1449 
0  1202 
0 

0 
10  29 
30  59 
52  23 

78  80 
100 

(Fock,  Z.  Kryst.  Min.  1897,  28.  365.) 

Solubility     of     (NH4)2Cu(S04)2,      6H20-f 
K2Cu(S04)2,  6H20  hi  H20  at  13-14°. 
Mols,  per  100  mols.  K20. 


(Fock.) 

Solubility     of     (NE4)2Cu(S04)2,     6H20-f 

(NH4)2Zn(S04),  6H20  in  H20  at  13-14°. 

Mols.  per  100  mols.  H20. 


Cu  salt 

Zn  sUt 

«  1  Cu  halt  m 
solid  phaw 

0  0422 
0  0666 
0  1218 
0.2130 
0  3216 
1  035 

0,8069 
0  563S 
0.5115 
0  4924 
0  4022 
0 

2.39 
4.52 
9  03 
14.67 
22.62 
100. 

(Fock.) 

(NH4)2SO4,  2CuS04.     Very  sol,  in  H-O 
(Klobb,  C.  R.  115  230.) 

Ammonium  cupric  ferrous  sulphate. 

&  Sol.  in  H20  without  decomposition.    (Vohl, 
A.  94.  61.) 

Ammonium  cupric  magnesium  sulphate, 

2(NH4)*S04,  CuS04,  MgSC^ 
Sol.  in  HaO.    (Vohl,  A.  94.  57.) 


Sol.  inHjjO.    (Schiff.) 
2(NH4)2S04,    CuS04, 
18H20.    Sol.  in"-' 


,   2MgSO< 
(Schiff.) 
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Ammonium  cupric  manganous  sulphate, 

4>  CuSOl7  MnS04+12  H2O. 


Sol.  in  HoO     (Vohl,  A  94.  57.) 

Ammonium  cupric  nickel  sulphate, 

2iXHi)3S(>i,  CuSOi,  NiSO4-{-12H20. 
Sol.  in  HaO.    (Vohl.) 

Ammonium  cupric  potassium  sulphate. 

XlliKS04,  CuSOiH-OHaO. 
Sol  in  H,()     tSchiff.) 

Ammonium  cupric  zinc  sulphate, 

2(Xir»)380i,  CuHO«f  2nSO4-t-12H2O. 
Sol.  in  IL/>.    (Vohl.) 

Ammonium  cupric  sulphate  ammonia. 

(XHiJaSO,,  Cu<),  2NH3 
Sol.  in  1.0  pts.  cold  HaO,  but  decomp.  on 
exposure  to  air  or  dilution.    Insol.  in  alcohol. 
(KiilmJ 

Ammonium  didymium  sulphate,  (NH4)2S04, 


Sol  in  18  pis.  H->O,  and  less  easily  in 
(XH<  )sS<  h  4-  Aq.  (  MariRiiac  ) 

Moderately  sol.  m  Hrf)  (Clove,  Bull.  Soc 
(2)  43,302.} 

Ammonium  erbium  sulphate,  (NH4)2S04, 

Kr2<S<>4)3+XHsO. 
Sol  in  !«>.    (Clove.) 

Ammonium  gallium  sulphate, 


Sol.  in  cold  water  and  dilute  alcohol.  Cone 
solution  clouds  up  on  boiling,  but  clears  on 
cooling*  l)il.  solution  separates  out  a  basic 
salt,  insol.  HI  hot  or  cold  H2O.  (Boisbaudran.) 


Ammonium  glucinum  sulphate, 

<J1S()4-H2H2<). 
Sol  in  JIA    (Atterberg.) 

Ammonium  jjrKffoT111^  sulphate* 


100  pts.  IW>  dissolve  200  pts.  salt  at  16°, 
and  401)  pts.  at  Mp. 

Insol.  m  alcohol. 

Melts  in  crystal  11*0  at  36V  (RSssler,  J. 
pr.  (2)  7.  140 

+8Ha<).    (RSssler.) 


Ammonium   indium   sulphate, 


sol  in  HsO.    (Marino,  Z.  anorg. 
1904,  42.  221.) 

Ammonium  iron  (ferrous)  sulphate, 


Much  less  sol  in  H*0  than  FeSO4+7HfO. 
(Vogel,  J.  pr.  2.  192.) 


100  pts.  H20  dissolve  at: 
0°     12°    20°    30°    36° 
12.2  17.5  21  6  28  1  31.8  pts.  anhydrous  salt, 

45°    55°    60°    65°    75° 
36.2  40.3  44.6  49.8  56.7  pts.  anhydrous  salt. 
(Tobler,  A.  95.  193.) 

100  pts.  H20  at  16.5°  dissolve  35.9  pts. 
hydrous  salt. 

1 1.  H20  dissolves  351  pts.  or  1.044  g.  mol. 
anhydrous  salt  at  25°.  (Locke.  Am.  Ch.  J. 
1902,  27.  459.) 

Sol.  in  HaO  without  decomp.    Aq.  solution 
at  30°  contains  13.13%  FeS04  and  11.45 
(NH4)2S04.    (Schreinemakers,  C.  C.  1910, 
801.) 

Sp  gr  of  (NH4)aFeSO4+Aq  at  19° 
%  -  %(NH4)2FeSO4-h6H20. 


7c 

Sp  gr 

% 

Sp.  gr 

% 

Sp  gr. 

1 

1  006 

11 

1  066 

21 

1  130 

2 

1.013 

12 

1  073 

22 

1.136 

3 

1.018 

13 

1  080 

23 

1  143 

4 

1  024 

14 

1  085 

24 

1  150 

5 

1.030 

15 

1  092 

25 

1  156 

6 

1.036 

16 

1  097 

26 

1  164 

7 

1.042 

17 

1  104 

27 

1.171 

<S 

1.047 

IS 

1.110 

28 

1  179 

9 

1  054 

19 

1.116 

29 

1  185 

10 

1  060 

20 

I  124 

30 

1  193 

calculated    bv  Gerlach,  Z.  anal.  8. 
280.) 

Ins^L  in  acetone. 

Ammonium  ferric  sulphate,  basic. 

Extremely  difficultly  sol.  in  HCl+Aq.  Not 
decomp.  by  KOH+Aq.  (Berzelius.) 

5(NH4)A  SFeisOj.  12S08+18H2O  or 
2(NH4)2Q.  Fe208,  4S08+4H20.  Sol.  in  2.4 
pts.  cold  H20.  (Maus,  Pogg.  11.  79.) 

Ammonium  iron  (ferric)  sulphate,  (NH4)aS04, 
Fe*(SO4)s. 

Attacked  slowly  by  cold  H20.  (Lachaud 
and  Lepierre.) 

Nearly  insol.  in  H2O.  (Weinland,  Z.  anorg. 
1913,  84.  363.) 

-f  24H2O.  Iron  alum.  Sol.  in  3  pts.  H2O 
at  15°.  (Forchhammer,  Ann.  Phil.  6.  406.) 

100  cc.  H20  dissolve  44.15  g.  anhydrous,  or 
124.40  g.  hydrated  salt  at  25°,  or  1.659  g. 
mols.  anhydrous  salt  are  sol.  in  1  1.  H2O  at 
25°.  (Locke,  Am.  Ch.  J.  1901,  26. 174.) 

Sp.  gr.  of  aqueous  solution  at  15°  contain- 
ing: 

5  10  15%  (NHOsFet(S004+24HiO, 
1.023  1.047  1.071 

20  25  30%  (NH4)2Fea(S04)4-j-24H20, 
1.096  1.122  1.148 

35         40%  (NH4)2Fe2(S04)4+24HsO. 
1.175    1.203 
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40%  solution  is  sat.  at  15°.    (Gerlach,  Zf 

anal,  28.  496.) 

Melts  in  crystal  H20  at  40°.    (Locke.) 
3(NH4)2S04,    Fe2(SO4)?.      Insol.    in    cold 

H2O.    (Lachaud  and  Lepierre.) 

Ammonium  iron  (ferroferric)  sulphate, 

4(NH4)2S04;  FeS04,  Fe2(S04)8-f-3H2O. 
81.  sol.  in  cold  H20;  decomp.  into  basic  sail 
by  hot  H20:  insol.  in  alcohol.    (Lachaud  and 
Lepierre,  C.  R.  114.  916.) 

Ammonium    ferrous   magnesium    sulphate, 

4(NH4)2SOf,  3FeS04,  MgSO4-f24H20. 
Sol.  in  H2O.    (Schiff,  A  107.  64.) 
2(NH4)2S04,  FeS04,  MgS04+12H2O.    Sol 

inH20.    (Vohl,  A.  94.  57 ) 

Ammonium  ferrous  manganous  sulphate. 
2(NH4)2S04,  FeS04,  MnS04+12H20. 
Sol.  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  ferrous  nickel  sulphate, 

2(NH4)2S04,  FeS04,  JSTiS04-f-12H20. 
Sol.  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  ferrous  zinc  sulphate, 

2(NH4)2SO4,  FeSO4,  ZnSO4-H2H2O. 
Sol  in  H20.    (Bette,  A.  14.  286.) 

Ammonium  lanthanum  sulphate,  (NH4)2SO4. 
La2(S04)s-f8H20. 

SI.  sol.  IB  H20.    (Marignac.) 

Quite  sol.  in  H20.    (Cleve.) 

+2H20.    (Barre,  C.  R.  1910,  151.  872.) 

5(NE4)2S04,  2La2(S04)8.  SI.  sol.  in 
(NH4)2S04-|-Aq  of  concentrations  above  60%. 
(Barre,  A.  oh.  1911,  (8)  24.  246.) 

5(NH4)2S04,  La2(S04)3.    (Barre.) 

Ammonium  lead  sulphate,  (NH4)2S04,  PbS04. 

Decomp.  by  H20  into  its  constituents. 
(Wdhler  and  Litton,  A.  43.  126.) 

Decomp.  by  H2O.  Only  stable  in  contact 
with  solutions  containing. 

13.86  pts.  (NH4)2S04  per  100  pts.  H20  at 
20°.  * 
19.25  pts.  (NH4)2S04  per  100  pts.  H2O  at 

24.31  pts.  (NH4)2S04  per  100  pts.  H2O  at 
29.42  pte.  (NH4)«S04  per  100  pts.  H20  at 
(Barre,  C.  R.  1909, 149. 294.) 

Ammonium  lithium  sulphate,  NHJLiS04. 

Solubility  in  H*0»35.25%  at  —10,°  and 
36.18%  at  70°.  (Schrememakers,  C.  C.  1906, 
I.  217.) 

This  is  the  only  double  salt  which 
(NH4)2S04  forms  with  Li2S04  below  100°. 
(Spielrein,  C.  R.  1913, 157.  48.) 


Ammonium  magnesium  sulphate, 

(NH4)2Mg(S04)2+6H20. 
100  pts.  H20  dissolve  15  9  pts.  anhydrous 
double  salt  at  13°.    (Mulder  ) 
100  pts.  H20  dissolve  at: 
0°    10°    15°    20°    30° 
9  0  14.2  15.7  17.9  19.1  pts.  anhydrous  salt, 

45°    50°    55°    60°    75° 
25.6  30.0  31.9  36.1  45.3  pts.  anhydrous  salt. 
(Tobler,  A.  96.  193.) 

More  sol.  in  H20  than  (NH4)2S04  or  MgS04 
(Graham.) 

1  1.  H20  dissolves  199  pts.  anhydrous  salt 
at  25°.  Tobler's  results  are  inaccurate. 
(Locke,  Am  Ch  J.  1902,  27.  459.) 

100  g.  H20  dissolve  at: 
34°  41°  F. 

18.22        20.72  g.  (NH4)2S04,  MgSO4,  6HaO. 

50°          59°  F. 
22.48        24.08  g.  (NH4)2S04,  MgS04,  6H2O, 

60°  70°  F. 

24.81        28.26  g.  (NH4)2S04,  MgS04,  6H20, 

Q-J  O   Tjl 

33.33  g.  (NH4)2S04,  MgS04,  6H20. 
(Lothian,  Pharm.  J.  1910,  (4)  30.  546.) 

Lothian's  results  for  solubility  in  H2O 
probably  incorrect  because  of  inaccuracy  of 
experimental  method.  (Seidell,  Pharm.  J. 
1911,  (4)  33.  846.) 

Solubility  of  (NH4)2Mg(SO4)2  in  H2O  at  t°. 


t° 

g  anhydrou*>  sal^  p»r  10'J  « 

solution 

H$O 

0 

10  58 

11.83 

10 

12  75 

14  61 

20 

15  23 

17  96 

25 

16  45 

19  69 

30 

17.84 

21.71 

40 

20  51 

25  80 

50 

23.18 

30.17 

60 

26  02 

35.17 

80 

32  58 

48.32 

100 

39  66 

65  72 

Porlezza,  Att.  Ace.  Line.  1914,  (5)  23.  II, 

509.) 
Min.  Cerbolite. 

Ammonium  magnesium  nickel  sulphate, 

2(NH4)2S04,  MgS04,  NiS04+l2Hsa 
Sol.  in  H20.    (Vohl,  A.  94.  57.) 

Ammonium  magnesium  potassium  zinc  sul- 
phate. 2(NH4)2SO4,  3MgS04,  3KsS04, 
2ZnS04+30H20. 

Sol.  in  HA    (Schiff,  A.  107.  64.) 
(OTUsSOi,    2MgS04,    2KaS04r 
18H20.    Sol.  inH2 


Sol.  in  H20.    ( 
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Ammonium  magnesium  zinc  sulphate. 

2<XHi)aS04,  MgSO4,  ZnSO4+12EaO. 
Sol  in  H20.    tVohl,  A.  94.  57.) 


Ammonium  manganous  sulphate,  (NH4)2S04, 

MnS04+6HaO. 

Deliquescent.    Easily  sol.  in  H20.    (Jabn  ) 
1  1.  H20  dissolves  372  g.  anhydrous  salt 

at  25°.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 
(NHi)sSO4>  2MnS04.    Readily  decomp.  by 

H20.    (Lepierre,  C.  R.  1895,  120.  924.) 

Ammonium  manganic  sulphate,  (NH4)2S04, 
Mna$04),. 

Decomp.  by  H20.  Insol.  in  ether,  CeHc,  and 
cone.  H,S04.  Sol.  in  dil.  H2S04-f-Aq.  (Le- 
pierro,  Bull.  Soc.  1895,  (3)  13.  596.) 

+24HS0.  Decomp.  by  H2O.  (Mitscher- 
lich.) 

Ammonium  manganous  nickel  sulphate, 

2(NH4)aSQ4,  MnS04,  NiSO4+12H«O. 
Sol.  in  HoO.  '  (Vohl,  A.  94.  57.) 

Ammonium  manganous  zinc  sulphate. 

MnS04,  ZnS04-f  12H20, 


SolinHsO.    (Vohl.) 

Ammonium  mercuric  sulphate,  (NH4)2S04, 
3HgS04+2HsO. 

(Hired,  J.  B.  1850.  333.) 

<XII4)aS04,  HgSO4.  Difficultly  sol  in 
H20.  Easily  sol.  in  NH4OH-f  Aq. 

Ammonium  mercurous  sulphate  ammonia. 

3Hg20,  2(NH4)HgS04,  2NH3. 
Insol.  in  hot  or  cold.  dil.  or  cone.  H2S04 
and  HNOt.    Sol.  in  HCL     (Tarugi,  Gaza. 
oh.  it.  1903,  33.  (1)  131.) 

Ammonium  nickel  sulphate,  (NH4)2SO4, 
NiS04+6H*0. 

fol.  in  4  pttt.  cold  HsO.     (Link,  1796.) 

100  pts.  H»0  dissolve  at: 
3.5°    10°    16°    20°    30° 
1,8     3.2    5.8    5.9    8.3  pts.  anhydrous  salt, 

40°    50°    59°    68°    85° 
11.5  14.4  16.7  18.8  28.6  pts.  anhydrous  salt. 
(Tobler,  A.  95.  193.) 

100  pts.  sat.  solution  contain  at  20°,  9.4; 
at  40°,  13,2;  at  60°,  18.6;  at  80°,  23.1  pts. 
anhydrous  salt.  (v.  Hauer,  J.  pr.  74.  433.) 

1  1.  H*0  dissolves  75.7  g.  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J.  1902,  27,  459.) 

Nearly  insol.  in  a  weak  acid  solution  of 
(NH4)J304.  (Thompson,  C.  C.  1863.  957.) 

Ammonium  nickel  zinc  sulphate,  2(NH4)2&O4, 

NiS04,  ZnS04+12H,oT 
SoLinHsO.   (Vohl,  A.  94.  57.} 


Ammonium  nickel  sulphate  ammonia, 
(NH4)2S04,  NiS04,  6NH3+3H2O. 
(Andr<§,  C.  R.  106.  936.) 

Ammonium   platinic   sulphate,   2(NH4)2SO4, 

Pt3(S04)3+25H20. 
Sol.  in  H20.    (Prost,  Bull.  Soc.  (2)  46.  156.) 

Ammonium  potassium  sulphate,  (NH4)2SO4, 


Soluble  in  H20.    100  pts.  H2O  at  16°  dis- 
solve 13.68  pts.  salt.    (Thomson,  1831.) 
Min.  Taylonte. 

Ammonium  praseodymium  sulphate, 

(NH4)2S04,  Pr2(S04)3-h8H20. 
SI.  sol.  in  H20.    (von  Scheele,  Z.  anorg. 
1898,  18.  359.) 

Ammonium  rhodium  sulphate. 

(NH4)2S04,  Rh2(S04)8-f  24H20. 
Very  sol.  H20;  melts  in  crystal  H20  at 
102-103°.    (Piccini,  21.  anorg.  1901,  27.  67.) 

Ammonium  samarium  sulphate,  (NH4)2S04. 

Sm2(S04)3+8H20. 

SI.  sol.  in  H20.  (Cleve,  Bull.  Soc.  (2)  43. 
166.) 

Ammonium  scandium  sulphate,  (NH4)2S04, 
Sc2(S04)8. 

Sol.  inH20.    (Cleve.) 

Sol.  in  H20  and  in  dil.  (NH4)aS04+Aq. 
(R.  J.  Meyer,  Z.  anorg.  1914,  86.  279.) 

Ammonium,  sodium  sulphate,  NH4NaS04+ 

2H20. 

100  pts.  H20  dissolve  46.6  pts.  of  cryst.  salt 
at  15°,  and  the  solution  has  a  sp.  gr.  of  1.1749. 
Sp.  gr,  of  aqueous  solution  containing: 
31.8     24.44  .15.  9%  NHJtfaSOi+SHiO, 
1.17491  1380  1.0849 

12.72         6.36    %  NH4NaS04+2H20. 
1.0679     1.0337 

(Sehiff,  A.  114.  68.) 

Ammonium  strontium  sulphate. 

Insol.  in  excess  of  (NH4)2S04+Aq.  (Rose, 
Pogg.  110.  296.) 

(NH4)2SO4,  SrS04.  This  double  salt  is 
only  stable  in  contact  with  nearly  sat.  solu- 
tions of  (NH4)2S04.  (Barre,  C.  R.  1909,  149, 
293.) 

Ammonium  tellurium  sulphate, 

(NH4)HS04,  2Te02,  §O3+2H20. 
As  K  salt.     (Metzner,  A.  ch.  1898,  (7) 
16.  203.) 

Ammonium  thallic  sulphate,  NH4T1(S04)2. 
(Marshall,  C.  C.  1902,  II.  1089.) 
+4H20.    Decomp.  by  H20.    Easily  sol. 

in  dil.  acids.    (Fortini,  Gazz.  ch.  it.  1905,  36. 

(2)  450.) 
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Ammonium  thorium  sulphate,  2(NH4)aS04, 
Th(S04)2. 

Easily  sol.  in  H20  and  sat.  (NH4)2S04+ 
Aq.  (Cleve.) 

+2H20.    (Barre.) 

(NH4)2S04,  Th(S04)2+4H20.  (Barre,  A. 
ch.  191L  (8)  24.  240.) 

3(NH4)2S04,  Th(S04)2+3H20.     (B.) 

Ammonium  titanium  sulphate, 
(NH4)2S04,  TiO,  S04H-E20. 

Very  sol.  in  H2O  with  de< 

Insol    in    cone.  H2S04. 
anorg  1901,  26.  252.) 

(NH4)A  2TiQ2,  2S08+3H20.  Slowly 
decomp.  by  H20.  (Blondel,  Bull.  Soc.  1899, 
(3)  21.  262.) 

Ammonium   titanium   se$0?wsulphate, 
(NE4)2S04,  3Tl2(SO4)8-f  18H20. 

Insol.  in  H20  :  sol.  in  HC1. 
Insol.  in  H2SO4.    Decomp.  by  boiling  with 
cone.  H2S04.    (Stabler,  B.  1905,  38,  2623.) 

Ammonium  uranous  sulphate,  2(NH4)aS04, 

U(S04)2. 

Easily  sol.  in  H20.    (Rammelsberg.) 
Sol.  in  H20  but  solution  rapidly  decomp. 

(Kohlsehutter,  B.  1901,  34.  3630.) 

Ammonium    uranyl    sulphate,    (NH4)2S04, 

(U02)S04+2H20. 
Quite  difficultly  sol.  in  H20.    (Arfvedson.) 

Ammonium  vanadous  sulphate. 
(NH4)SSO4,  VS04+6H2O. 

Decomp.  in  the  air. 

Sol.  in  H20.  (Piccini,  Z.  anorg.  1899,  19. 
205.) 

Less  sol.  in  H20  than  VS04-f7H20.  (Pic- 
cini  and  Marino,  Z.  anorg.  1902,  32.  60.) 

Ammonium  vanadic  sulphate. 
(NH4)2S04,  V2(S04)34-12H20. 

Insol.  in  H20. 

Insol.  in  H2S04.  Decomp.  by  boiling  with 
cone.  H2S04. 

Sol.  in  HCL    (Stabler,  B.  1905,  38.  3980.) 

+24H20.  Very  soL  in  H20;  decomp.  in 
the  air.  (Piccini,  Z.  anorg.  1896,  11.  108.) 

100  pts.  H30  dissolve  39.76  pts.  salt  at  10°. 

Sp.  gr.  of  sat.  solution  at  4°/20°  =  1.687. 
(Piccini  Z.  anorg  1897,  13.  446.) 

1  1.  H20  dissolves  31.69  g.  anhydrous  or 
78.51  g.  hydrated  salt  at  25°,  or  1.210  g.  mols. 
anhydrous  salt  are  sol.  mil.  HaO  at  25° 

Mpt.  of  crystals  =45°.  (Locke,  Am.  Ch. 
J.  1901,  26.  175.) 

Ammonium  vanadyl  sulphate, 


Easily  sol.  in  H20  and  in  a  mixture  of  al« 
cohol  and  cone.  H2SO,4,  but  cannot  be  recryst. 
therefrom.  (Koppel  and  Behrendt,  Z.  anorg. 
1903,  35.  176.) 


(NH4)2SO4,  2VOS04+H20.  Deliquescent. 
Slowly  but  abundantly  sol.  in  H20,  but  can- 
not be  recryst.  from  it  except  by  addition  of 
H2SO4.  (Koppel  and  Behrendt,  Z.  anorg. 
1903,  35.  172.) 

Ammonium  yttrium  sulphate,  2(NH4)2S04. 
Y2(S04)3-f-9H20. 

Sol.  in  H20.    (Cleve.) 

Ammonium  zinc  sulphate,  (NH4)2S04,  ZnS04 

+6H2O. 

100  pts.  H20  dissolve  pts.  (NH4)2S04, 
ZnS04  at: 

0°       10°      13°      15°      20° 

73      8  8    10  0    12  5    12.6  pts.  salt, 

30°      45°      60°      75°      85° 
16  5    21  7    29.7    37  S    46  2  pts.  salt. 
(Tobler,  A.  95.  193.) 

1  1.  H2O  dissolves  140.8  g.  anhydrous 
salt  at  25°.  (Locke,  Arn.  Cb.  J.  1902,  27. 
459,) 

+7H20.    (Andr<§,  C.  R.  104.  987.) 

Ammonium  zirconium  sulphate. 

Sol.  in  cold  or  hot  H2O  or  in  acids.  (Ber- 
zelius.) 

Ammonium  sulphate  antimony  fluoride, 

(NH4)2S04,  2SbF8. 

Very  sol.  in  H20.  (Mayer,  B.  1894,  27. 
E,  922.) 

Ammonium  sulphate  chromic  chloride. 

2(NH4)2S04,  CrCl3+6H20. 
Sol.  in  HaO.   (  Weinland,  B.  1907,  40.  3768.) 

Ammonium  sulphate  hydrogen  peroxide, 
(NH4)2S04,  H202: 

Efflorescent  in  air. 

Easily  sol.  in  H20.  (Willstafeter,  B.  1903, 
36.  1829.) 

Antimony  sulphate  basic,,  7Sb205,  2S05+ 
3H20. 

Insol.  in.  and  not  decomp.  by  hot  or  cold 
H2O.  (Adie,  Chem.  Soc.  67,  540.) 

5Sb208,  2S05+7H20.  Insol.  in  HSO. 
(Hensgen,  R.  t.  c.4.401.) 

2Sb208,  S034-^H20.  Not  decomp.  by 
coldH20.  (Adie.) 

Sb20s,  SOa«(SbO)2S04.  Decomp.  by  hot 
H20.  (Peligot,  J.  B.  1847.  426.) 

4-H20.  As  above.   (Adie.) 

Sb20«,  2S08;  and  +E20,  and  +2HaO. 
Scarcely  decomp.  by  cold,  slowly  by  boiling 
H20.  Slowly  sol.  in  dil.Hbl+Aq.  ^ 


Antimony  sulphate,  Sb2(S04)*. 

Very  deliquescent.  Combines  with  H«O  to 
a  hard  mass  with  evolution  of  heat;  with  more 
H20  it  becomes  liquid,  and  by  repeated  treat- 
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ment  with  much  boiling  H20  it  is  wholly 
decomp.  into  H2S04  and  Sb203.  (Hensgen, 
R  t.  c.  4.  401.) 

Antimony  sulphate,  acid,  Sb2O3,  4SO3, 

Decomp  by  H2O.    (Adie.) 

SbsOs-f-S,  or  9S03  Decomp  by  H20. 
(Adie,) 

Antimony  barium  sulphate, 
Sb2(S04)3,  BaS04+6H2O. 

As  Ca  comp.  (Kuhl,  Z.  anorg  1907,  54. 
257.) 

Antimony  caesium  sulphate,  SbCs(SO4)2. 

Slowly  decomp.  by  cold  H*0.  (Gutman, 
Arch.  Pharni.  190ft,  246.  188) 

Antimony  calcium  sulphate, 
Sb2<vS04)3,  CaSO4-f-6H20. 
Dceomp  by  HA    (Kuhl,  Z.  anorg.  1907, 
o4.  257.) 

Antimony  lithium  sulphate,  SbLi(S04)2. 

Decomp.  by  H2O.  (Gutman.  Arch.  Pharm. 
190S,  246.  187.) 

Antimony   potassium   sulphate,   KSb(S04)2. 
Decomp.    by    H20.      (Gutmann,    Arch. 
Pharm.  1S9S,  236.  478.) 

Antimony  rubidium  sulphate,  SbRb(S04)2. 
Slowly  decomp.  by  cold  H2O.    (Gutman.) 

Antimony  silver  sulphate,  SbAg(S04)2. 

Slowly  decomp.  by  H20.  (Kuhl,  Z,  anorg. 
1907,  54.  258.) 

Slowly  decomp.  by  cold  H2O.  (Gutman 
Arch.  Pharm.  1908,  246.  189.) 

Antimony  sodium  sulphate,  NaSb(S04)2. 

Easily  decomp.  by  HA  (Gutmann, 
Arch.  Pharm,  189H,  236,  478.) 

Antimony    strontium    sulphate,    Sb2(S04)3, 


As  Ca  comp.  (Kuhl,  Z.  anorg.  1907,  64. 
257.) 

Antimony  thallium  sulphate,  SbTl(SO4)2. 

Slowly  decomp,  by  cold  H*O.  Decomp. 
by  cone.  HjSQ^  (Gutman.  Arch.  Pharm. 
1908,  246.  189.) 

Arsenic  sulphate. 
See  Arsenic  sulphur  In'oxide. 

Barium  sulphate,  BaSO4. 

Sol.  in  43,000  pta.  HsO  (Kirwan)  ;  in.  200,000  pts.  HtO 
(Mftwieritte,  C.  R  3*.  308). 

100  pts  HsO  dissolve  0.002  pt.  BaBO*.  (Ure's 
Diet.) 


BaCls-HAq  containing  1  pt  BaO  to  71,000  pts  HaO, 
when  treated  with  HsSCU,  becomes  turbid  in  }  $  hour 
(Hartmg,  J  pr  22  52 ) 

Ba(NC>3)2-|-Aq  containing  1  pt  BaO  to  25,000  pts 
HaO  gives  a  distinct  cloud  with  H2S04  or  NaaSOi+Aq, 
\Mth  50,000-100,000  pts  HaO  a  slight  turbidity  is 
produced;  with  200,000-400,000  pts  H>0  the  mixture 
becomes  turbid  in  a  fow  minutes,  while  with  800,000 
pfa  HaO  no  action  is  visible  (Lassaigne,  J  Chim.  M6d 
8.  52G ) 

Sol.  in  800.000  pts  H20  (Calvert);  in 
400,000  pts.  cold  or  hot  H20  (Fresenius). 

Calculated  from  the  electrical  conductivity 
of  the  solution,  BaS04  is  sol.  in  429,700  pts. 
H20  at  18.4°,  and  320,000  pts.  at  377°. 
(Holleman,  Z.  phys.  Ch.  12.  131.) 

1 1.  H20  dissolves  1.72  mg.  at  2°;  1.97  mg. 
at  10°;  2.29  mg.  at  19.0°;  2.60  mg.  at  26*; 
2.91  mg.  at  34°.  (Kohlrausch  and  Rose,  Z. 


phys.  Ch,  12.  241.) 
Calculated  f 


from  the  electrical  conductivity 
of  the  solution,  BaS04  is  sol.  in  425,000  pts. 
H?0  at  18.3°.  *  Results  of  Fresenius  and 
Hintz  (Z.  anal.  1896,  35.  170)  are  incorrect. 
(Kuster,  Z.  anorg.  1896,  12.  267.) 

Sat.  aq.  solution  contains  2.29  mg.  BaS04 
per  liter  at  25°  when  particles  of  salt  are  not 
less  than  1.8/u-  m  diameter. 

Sat.  aq.  solution  contains  4.15  mg.  BaS04 
per  liter  at  25°  when  particles  of  salt  are  0  1/u 
in  diameter.  (M~  0.0001  cm.)  (Hulett,  Z. 
phys.  Ch.  1901,  37.  398-9.) 

In  general  the  influence  of  the  size  of  the 
grain  on  the  solubility  of  the  substance  is 
negligible  when  the  solubility  exceeds  2%. 
The  increase  of  normal  solubility  by  using 
finely  divided  solids,  amounts  to  80%  in  the 
case  of  BaS04,  (Hulett,  Z  phys.  Ch.  1904, 
47.  366.) 

1  1.  H20  dissolves  2.3  mg.  BaS04  at  18°. 
(Kohlrausch.  Z.  phys.  Ch.  1904,  50.  356.) 

Calculated  from  electrical  conductivitv  of 
BaS04-fAq. 

0.0190  milli-equivalents  are  sol.  in  1  liter 
H20  at  18°;  0.0212  at  25°;  0.0288  at  50°; 
0.0334  at  100°. 

(Melcher,  J.  Am.  Chem.  Soc.  1910,  32.  55.) 

Not  attacked  by  cold  HC1  or  HN08+Aq 
after  .several  hours,  and  only  in  traces  after 
several  days.  On  boiling,  traces  of  BaSO4 
dissolve,  and  the  liquid  after  cooling  can  be 
precipitated  by  BaCI2  or  H2SO4-fAq,  but 
not  by  H20  alone.  (Rose,  Pogg.  96. 
108.) 

By  washing  BaS04  long  enough  with  H20 
containing  HC1  or  HNOS IHC2H802  (Siegle)], 
the  filtrate  can  be  precipitated  by  H2S04  or 
BaCl2.  (Piria,  J.  B.  1856. 334.) 

1000  gts.  3%  HCl-|-Aq  dissolve  0.06  pt. 
BaSp<  in  the  cold,  and  still  more  on 
boiling. 

230  com.  HCl+Aq  of  1.02  sp.  gr.  dissolve 
0.048  g.  BaS04  from  0.679  g  BaS04  when 
boiled  Ji  hour. 

168  ccm.  HCl-fAq  of  1.03  sp.  gr.  dissolve 
0.0075  g.  BaS04  from  0.577  g.  BaSO*  when 
boiled  5  minutes.  (Siegle,  J.  pr.  69.  142.) 
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Solubility  of  BaSO4  in  HCl-f  Aq 


No  cc. 
HCl-fAq 
containing 

equiv.  HC1 


2  0 
1.0 
0  5 

0.2 


Mg  BaSCh 

per  1  mg 

equiv  of 

HC1 


0  133 
0  089 
0.056 
0  017 


g  per  100  cc  solution 


HC1 


1  82 

3  65 

7.29 

18  23 


BaSCU 


0  0067 
0  0089 
0  0101 
0  0086 


(Banthisch,  J.  pr.  1884,  29.  54  ) 

100,000  pts.  H20  dissolve  0.124  pt.  BaS04; 
1000  pts.  HNOs-f-Aq  of  1.167  sp.  gr.  dissolve 
2  pts.  BaSO4;  1000  pts.  EN03-f  Aq  of  1.032 
sp.  gr.  dissolve  0.062  pt.  BaS04.  (Calvert, 
Chem.  Gaz.  1856.  55.) 

When  0  4  g,  BaS04  is  heated  M  hour  with 
150  ccm.  HN03-f  Aq  of  1.02  sp.  gr.,  0.165  g. 
is  dissolved.  (Siegle,  J.  pi.  69:142.) 

Solubility  of  BaS04  in  HNO8-f  Aq. 


No.  co. 
HN03-j-Aq 
containing 
1  mg  eqmv 


2  0 
1  0 
0  5 
0  2 


Mg 
per  1  nig, 
equiv  of 
BaSO* 


0  140 
0  107 
0  085 
0  048 


G   per  100  ce  solution 


HNOs 


3  15 

6  31 

12  61 

31  52 


BaS04 


0  0070 
0  0107 
0  0170 
0  0241 


(Banthisch,  J  pr.  1884,  29.  54 ) 

Acetic  acid  has  less  solvent  power  than 
other  acids.  80  ccm,  HC2H302 -f- Aq  of  1.02 
sp.  gr.  boiled  with  0.4  g.  BaSO*  14  Hour  dis- 
solve 0.002  g.  (Siegle,  J.  pr.  69.  142.) 

Sol.  in  boiling  cone.  H2S04.  (See 
BaH2(SO*)2). 

Sol.  in  fuming  H2S04.    (See  BaS207.) 

Sol.  in  2500  pts.  boiling  40%  HBr+Aq;  in 
6000  pts.  boiling  40%  HI+Aq.  (Haslam, 

Sol.  in  considerable  amount  in  metaphos- 
phoric  acid+Aq.  (Scheerer  and  Drechsel, 
J.  pr.  (2)  7.  68.) 

Not  attacked  by  boiling  cone.  KOH+A<3  if 
C02  is  not  present.  (Rose,  Pogg.  96. 104.) 

^Very  si.  decomp.  by  standing  a  long  time 
with  cold  cone,  alkali  carbonatesH-Aq. 

Decomp.  by  boiling  Na2COa  or  K.sCOs+ 
Ag,  not  by  (NR^COj-hAq.  (See  Storeys 
Diet,  for  analytical  data.) 

Very  si.  sol.  in  NH4Cl-fAty  1  pt.  dissolv- 
ing in  230,000  pts.  sat.  NH4Cl+Aq. 

500  ccm.  sat.  NH^Oa+Aq  with  50  ccm, 
sat.  NHiCl-f  Aq  dissolve  2  g.  BaS04.  100 
ccm.  sat.  NHJSTOa+Aq  with  100  ccm.  sat. 
NH4Cl-{-Aa  dissolve  only  0.08  g.  BaS04, 
therefore  above  solubility  is  due  to  free 
chlorine.  (Mittentzwey,  J.  pr.  76.  214.) 

BaS04  cannot  be  precipitated  from  solu- 
tions containing  free  Clz«  (Erdmann,  J.  pr. 


in  presence  of  alkali  ci- 


Pptn.  is  retarded  si.  by  tartanc  and  racemic 
acids.  (Spiller.) 

Na  metaphosphate  prevents  pptn  of  ±sabO4 
but  not  ortho-  or  pyrophosphate.  (Scheerer, 
J.  pr.  75.  114.) 

Not  precipitated  in 
trates.    (Spiller.) 

Much  less  sol.  in  NH4C14-Aq  than  in 
NBkNOs  + Aq.  Insol.  in  warm  cone.  Na2S2O3 
+Aq.  (DieH,  J.  pr.  79.  431.) 

Not  appreciably  sol  in  H2O  containing 
ammonium  or  sodium  chloride.  (Brett,  Witt- 
stein,  Wackenroder.) 

Not  appreciably  sol.  in  H20  at  250°,  or  in 
HaO  containing  NaaS  (Senarmont.) 

Solubility  is  increased  by  alkali  nitrates, 
but  not  appreciably  by  NaCl,  JKClOa,  or 
Ba(N03)2.  (Fresenius,  Z.  anal,  9.  52.) 
Scarcely  sol.  in  boiling  cone.  (NH4)2S04+Aq. 
(Fresenius.) 

Solubility  in  H20  increased  by  presence  of 
MgCla  (Fresenius),  cerium  salts  (Marignac). 

Sol.  in  Fe2Cl6+Aq;  (Lunge,  Z.  anal.  19. 
141.) 

Solubility  in  various  salts +Aq  at  20-25°. 


g  salt 
perl 


1 

2  5 
5 


10 

25 

50 

100 


Mg  BaSOt  dissolved  per  1  m 


FeCla 


58 
72 
115 
123 
150 
160 
170 


Aids 


33 

43 

GO 

?A 

IW 

170 

175 


30 
30 
;)3 
33 
oO 
50 
50 


(Fraps,  Am  Ch  J.  1902,  27.  290  ) 

Solubility  in  sat.  solution  of  various  salts+ 
Aq. 


Salt 


NaNCh 

NaCl 

NH4C1 


G  BaS04  sol  m  1  1 
of  th(»  solvent 


0  2940 
0  00783 
0  00827 


(Ehlert,  Z.  Elektrochem,  1912,  18.  728.) 

Cone.  CrCls-hAqdissolves  40-120  times 
as  much  BaS04  as  H^O,  when  boiled  there- 
with for  5  days;  cone.  CrCla+Aq  acidified 
with  HC1,  450  times  as  much  in  10  days. 
(Kuster,  Z.  anorg.  1905,  43.  348.) 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Sol.  in  H202-f  Aq.  (Gawalowski,  C,  C. 
1906,  II.  7.) 

100  cc.  95%  formic  acid  dissolve  0.01  g, 
BaS04  at  18.5°.  (Aschan,  Ch.  Zfcg.  1913,  37, 
1117.) 

Insol.  in  methyl  acetate.  (Naumaim,  B, 
1909, 42. 3790) :  in  ethyl  acetate.  (Naumama, 
B.  1^04,  37.  3601.) 

Min.  Barite. 
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Barium  hydrogen  sulphate,  BaH2(SO4)2. 

100  pts.  HsSOt  dissolve  2.22  pts.  BaSO4 
(Lics-Bodart  and  Jacquemin,  C.  R.  46.  1206)  ; 

5  69  pis  BaSOi  (Starve,  Z.  anal.  9.  34) 
Boiling  H-S04  dissolves  10-12%  freshly 

precipitated  BaS04  without  separating  crys- 
tals on  cooling.  H2S04  at  100°  dissolves 
more  than  boiling  H2S04,  and  becomes  cloudy 
if  heated  to  boiling.  (Schultz,  Pogg.  133. 
146.) 

1  g.  BoSO4  pptd.  from  BaCl2  is  sol.  in  3153 
g.  91<7  HaSOi;  from  Ba(NOa)2  is  sol.  in  1519 
g.  91cc  H2SOi.  (Varenne  and  Pauleau,  C.  R. 
93.  1010.) 

100  pts.  hot  cone.  H2SO4  dissolve  approx. 

6  pts.  BaSO4.    (Rohland,  Z.  anorg.  1910,  66. 
206.) 

10  cwn.  of  sat.  BaSCX  +  absolute  H2S04 
contain  approx.  2.851  g.  BaS04.  (Bergius, 
Z.  phys.  Ch.  1910,  72.  355.) 

Equilibrium  in  the  system  BaSOj-f  H2SO4-h 
H,0*at25°. 


CompoMtum  of  the  solution 

',  Hj*.». 

K   KttSOi 
PIT  I 

Solid  phase 

73.83 

0  030 

BaS04 

78.  04 

0  135 

(i 

SO.  54         0  285 

(C 

83.10 

0  800 

(( 

S5.78 

3  215 

BaS04,  2H2S04.H2O 

88  OK 

12  200 

(C 

93.17 

49  605 

BaSO4,  H2S04 

(Volkhonski,  C.  C.  1910, 1.  1954;  C.  A.  1911. 
017.) 

Decomp.  by  HaO,  alcohol,  or  ether. 

4-2H*0.    (Schultz.) 

BaSO<,  2Hj804+  IW>.    (Volkhonski.) 

Barium  p^rasulpliate,  BaSjOj. 

100  pts.  fuming  H2S04  dissolve  15.89  pts. 
BaSO4.  (Htnrw,  Z.  anal.  9.  34.) 

Very  deliqu<*cont. 

Decomp.  with  H40  with  hissing.  (Schultz- 
Sellack,  B.  4.  111.) 

Barium  calcium  sulphate,  3BaSO4,  CaS04. 
Min.  Dreelite. 

Barium  platinic  sulphate  (?). 

Iiwol.  in  Htf)  or  boiling  HOI  or  HNOi+Aq.  Sol.  in 
hot  rone.  H*SO4  or  aqua  rcgia.  (E.  Davy.) 

Barium   tin    (stannic)    sulphate,   BaS04, 

Sn(S04)a4-3H40. 

Decomp.  by  H80.  Insol.  in  HC1.  (Wein- 
land  and  Ktihl,  Z,  anorg.  1907,  64. 249.) 

Barium  titanium  sulphate,  2BaSO4, 3Ti(S04)a. 

Ppt.   Decomp.  Lw r  v 

(W&sland,  Z.  anorg.  190^64.  555.) 


Barium  sulphate  potassium  chloride, 

KC1. 
Ppt.    (Silberberger,  M.  1904,  25.  233.) 

Bismuth  sulphate,  basic,  (BiO)2S04. 

Insol.  in  H2O.  Sol.  in  HN03  or  H2S04+ 
Aq. 

+2H20.    (Hemtz,  Pogg.  63.  55.) 

4Bi203,  3SO3H-15H20.  Insol.  in  H2O. 
(Leist.) 

(BiO)HS04+H20.    Insol.  in  H20.    Sol  in 

.  H2SO4-hAq. 

-f  2H20.  Decomp.  by  H20  with  separation 
of  (BiO)2SO4-h2H20.  (Heintz.) 

3Bi203,  2S03H-2H20.  Insol  in  H2O. 
(Athanasesco,  C  R.  103.  271.) 

5Bi203,  118O8+17HiO.  This  sulphate 
crystallizes  out  from  sulphuric  acid  of  any 
strength  between  H2S04,  6H2O  and  H2S04, 
12H2O.  (Adie,  Proc.  Chem.  Soc.  1899,  16. 
226.) 

BioO3,  2S03,  2}^H20  is  in  equilibrium  at 
50°  with  5.4-51.4%  H2S04+Aq. 

Bi2O3,  SO3  is  in  equilibrium  at  50°  with 
acid  solutions  weaker  than  54%  H2SO4. 
(Allan,  Am.  Ch.  J.  1902,  27.  287.) 

Bismuth  sulphate,  Bi2(S04)3. 

Very  hygroscopic.  Takes  up  H2O  with 
strong  evolution  of  heat  to  form  2Bi2(S04)8+ 
7H20,  which  becomes  Bi2(S04)3+3H20  at 
100°.  Decomp.  by  boiling  H20  into  Bi203, 
SOs-{-H2O.  (Hensgen,  J.  B.  1885.  552.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Bismuth  sulphate,  acid,  Bi208,  4SO3. 

Bi20s,  4S03  is  in  equilibrium  at  50°  with 
51.4-90%  H2S04+  Aq.  (Allan,  Am.  Ch,  J. 
1902,27.287.)  ,  ,  . 

-fH2O.  Crystallizes  out  from  sulphuric 
acid  at  temp,  above  170°.  (Adie,  Proc.  Chem. 
Soc.  1899,  16.  226.) 

-f-3H20.  Crystallizes  from  sulphuric  acid 
of  any  strength  between  H2SO4,  H2O  and 
H2S04,2H20.  (Adie.) 

+7,  or  9H20=BiH(S04)2-f3H20.  Insol. 
in  H20.  Easily  sol.  in  acids,  especially  HC1, 
and  HNOs+Aq.  (Leist,  A.  160.  29.)  . 

+  7H20.  Crystallizes  out  from  sulphuric 
acid  of  any  strength  between  H2SO4,  3H20 
and  H2S04,  5H2O,  . 

•flOHiO.  CrystaJHzes  out  from  sulphuric 
acid  at  temp,  below  170°.  (Adie.) 

Bismuth    potassium     sulphate,     Bi2(S04)8, 

3K8S04(?).     • 

Decomp.  by  H*0;  insol.  in  sat.  K2S04-f  Aq. 
(Heintz.) 


,  K2S04.  Insol.  in 
cold  HaO;  decomp.  by  boiling.  (Brigham, 
Am.  Ch.  J.  14.  170.) 
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Bismuth  sodium  sulphate,  Bi4Na6(SO4)9. 
(Ludecke,  A.  140.  277.) 

Boron  sulphate. 
See  Borosulphuric  acid. 

Bromomolybdenum  sulphate. 
See  under  Bromomolybdenum  compounds. 

Cadmium  sulphate,  basic,  2CdO,  S03,  and 
+H20. 

Difficultly  sol.  in  H20.  (Stromeyer.)  81. 
sol.  in  hot  H20.  (Habermann,  M.  5.  432.) 

4CdO,  S03.  (Pickenng,  Chem.  Soc.  1907, 
91.  1987.) 


Sp.  gr.  of  CdS04+Aq  at  18°. 

JCdS04  1  5  10 

P- gr. 


15 
1.0084    1.0486     1.1026     1.1607 


I  CdS04         20          25 
ip.gr.  1.2245    1.295 


30  35 

1.3725     1.4575 


CdS04         36 
lp  gr.  1.4743 

(Grotrian,  W.  Ann.  1883,  18.  193.) 


Sp.  gr.  of  CdS04-f  Aq  at  room  temp,  con- 
taining: 

7.14         14.66       22.011%  CdSO4. 


Cadmium  sulphate,  CdS04. 
Sat.  CdS04-f-Aq  contains  at: 
0°         10°        24°        30°        65° 
35.9       37.5      41.5      42.0      49.7%  CdS04, 

86°     94°    130°    165°    188°    200° 
43.5    91.6    277    14,7     7.1      23%CdS04. 
CdSO4   easily  forms   supersat.   solutions, 
(fitard,  A.  ch.  1894,  (7)  2.  552.) 

Solubility  in  H2O 

1.UO8J.          JL.J.Oy.1.             1.^001 

(Wagner,  W.  Ann.  1883,  18.  268.) 
Sp.  gr.  of  CdS04+Aq  at  25°. 

Concentration  ot  CdSOi 

Sp  gr 

1-normal 

Vr-      " 

l/r"      « 

1  0973 
1  0487 
1  0244 
1.0120 

t° 

Per  cent  Cd3Oi 
in  sat.  solution 

Solid  phase 

(Wagner,  Z.  phys.  Ch.  1890,  5.  36,) 
Sp.  gr  of  CdS04+Aq 

-18 
-10 
0 
+10 
15 
20 
30 
40 
60 
62 
72 
73  5 
74  5 
75 
77 
78  5 
85 
90 
95 
100 

43  35 
43  27 
43  01 
43  18 
43  20 
43.37 
43  75 
43  99 
44  99 
45  06 
46  2 
46.6 
46  7 
46  5 
42  2 
41  5 
39  6 
38.7 
38  1 
37.8 

Ice 

(C 

CdS04,  8/sH2O 

(C 

c 

t 

c 

CdSO  ,  H20 

%  CdS04 

t° 

Sp.  gr.  at  t° 

Sp.  gr  at  18° 

0  0289 

0  0498 
0  0999 
0  495 
0  981 

17  29 
23  65 
18  00 
18  00 
18  00 
18  00 

0  99908 
0.99776 

0  99893 

0  99915 
0  99961 
1  0034 
1.0084 

(Wershofen,    Z.    phys.    Ch.    1890,   5.   494.) 

Sp.  gr.  at  1674°  of  CdS04-f  Aq  containing 
29.4654%       CdS04  =  1.36289;       containing 
21.3671%  CdSO4=  1.24211.     (Schonrock,  Z, 
phys.  Ch.  1893,  11.  781.) 
Sp.  gr.  of  CdSO4+Aq  at  1874°. 

%  CdSO4      25.121            18.172 
Sp.  gr.            1.297             1,200 

%  CdSO4      9.952             5.639 
Sp.  gr.           1.101             1.055 

(Myhus  and  Funk,  B.  1897,  30.  825.) 
See  also  under  CdSO4+22/3H20,  and  7H2O. 

Sp.  gr.  at  074°  of  CdSO4+Aq  containing 
14.0  g.  CdS04  in  1000  g.  H20  =  1.0122. 

Qw»     *~    -j.   inoiAQ      £  ^j«/-\      i    A                 .     •     • 

Sp.  gr.  at  12°/4°  of  CdS04-f  Aq  containing 
14.0  g.  CdS04  in  100  g.  H«0- 1.0121. 

Sp.  gr.  at  12°/4°  of  CdSO4+Aq  containing 
57.2  g.  CdS04  in  1000  g.  H2O  =  1.0514. 

Sp.  gr.  at  0°/4°  of  CdS04-f  Aq  containing 
188.1  g.  CdS04  in  1000  g.  H*0  =  1.1552. 

Sp;  gr.  at  13°/4°  of  CdSO4-hAq  containing 
183.1  g.  CdS04  in  1000  g.  H20  *  1.1529. 
Ann.  Observ.  1868,  9.  172.) 


(de  Muynck,  W.  Ann.  1894,  63.  561.) 


13.40%  CdSO*  has 
16.79%  CdS04  has 


_  .      .         .... 

ap.gr.  20720s  =  1.1847. 

(Le  Blanc  and  Rohland, 
19.  282.) 


,  phyB.  Ch.  1896, 
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Sp  gr.  of  CdSO4  at  18  2°,  when  p=per  cent 

100  pts  H20  dissolves  at: 

strength  of  solution;  d  = 

observed  den- 

13.7°  14.98°  15.0°  16.0° 

sity,    \v=  volume    cone. 

in    grams   per 

76.06  76.09    76  14  76.18  pts.  anhydrous  salt, 

ec  (M  = 

w. 

16.96°  18.0°  19.0°  25.0° 

\100 

/ 

/ 

76.26    76.32  76.39  76.81  pts.  anhydrous  salt. 

p 

cl 

* 

(Steinwehr,  W.  Ann.  1902,  (4)  9.  1050.) 

"1  AA    y.      TT    /"\     Ji         _1              fyO    AO    x..      /""tJCJ/^            A    OtO 

39  $<) 
31  53 

1  5639 
1  4080 

0  6231 
0  4439 

100  g  HaO  dissolve  76.02  g.  CdSO4  at  25  . 
(Stortenbecker,  Z:  phys.  Ch.  1900,  34.  109.) 

26  85 

1.3310 

0  3574 

Solubility   of   CdS044-22/sH2O   at   25°   and 

24  17 

•*  t»     «  »  •» 

1  2901 

1Of\O  1 

0  3118 

OOO1  *7 

varying  pressures 

1<S     «>•> 

13  27 

*iOM 
1  1437 

2217 
0  1518 

Pressure  in  atmospheres 

G  CdS04  in  100  g,  H2O 

9.97 

1   1045 

0  1102 

7  it) 

1  07(54 

0  0803 

1 

Kf\f\ 

76  80 

bM2 

0.0619 

0.0650 

500 

CAA 

77  85 

2  52 

0.0242 

0  0259 

500 

1  AAA 

78  08 

1    15 

0  0132 

0  0147 

10UU 
innn 

78  77 

170    AO 

0  4<>4 

0  0033 

0  0046 

1UUU 

/o   Oo 

Dot  by  another  method 

(Barnes,  J.  phys.  Ch.  1898,  2.  543.) 

Pressure  m  atmospheres 

G  CdSOimlOOg  H2O 

250 

77.53 

Sp.  gr.  of  CdS04-j-Aq  sat.  at  25°  and  1  atm. 
=  U>17.     (Sinnige,  Z.  phys.  Ch.  1909,  67. 
51S.) 

500 
750 
1000 

78.02 
78  60 
78  96 

flee    ulM    under    e<IS(>4-f22/3H20,    and 
+4H80. 

(Cohen  and  Smmge,  Trans  Farad  Soc.  1910, 

5ORQ  \ 

Insol  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1S9K,  20.  827.) 
Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329);  methyl  acetate.    (Naumann,  B.  1909, 
42.   3790);   ethyl   acetate.     (Naumann,   B. 

.  Joy  ; 

Sp.  gr.  at  21.670°  of  CdS04+Aq  contain- 
ing 11.47%   CdS04-P/3H20  =  1.0944.     (Ka- 
nonnikoff,  J.  pr.  1885,  (2)  31.  346.) 
100  g.  H20   dissolve  57.61   g.   CdS04+ 

1910,  43.  314.) 
-f-HaO.     See   Mylius   and 

Funk,   under 

10.63  g.  FeS04  at  25°.     (Stortenbecker,  Z. 
phvs.  Ch.  1900,  34.  109  ) 

CdSO4. 
+1V*  HA 

(Worobieff,  Bull.  Soc,  1896, 

^-4H20.    (Lescoeur,  A.  ch.  1895,   (7)  -4. 
222.) 

(3)  16.  1754.) 
-f  SVaHaO.    1  pt.  H20  dissolves  0.59  pt. 
anhydrous  salt  at  23°,  and  not  much  more  on 
heating     Sat.  solution  boils  at  102°.    Pre- 
cipitated by  alcohol,    (v.  Hauer.) 

Sp.  gr.  at  15°  of  CdS04+Aq  containing 
10  g.  CdS04-f4H20  in  100  c.c  of  solution  = 
1.0790;  containing  20  g.  CdS04+4H2O  in 
100  cc.  of  solution  =  1.1522.    (Traube,  J.  pr. 
1885,  (2)  31.  207.) 

Could    not   be    obtained.      (Mylius    and 

Funk.) 

4-7H«O 

100  g.  Ha< 

>  dissolve  g.  CdSO4  at  t°. 

~T~/Jtl2v. 

Solubility  in  H20. 

t« 

G. 

CUS04 

t° 

%  CdSO4 

0 

75  52 

-17 

44.45 

5 
7 

75.05 
65.73 

-16 
-  12 

44  5 
45  3 

9 

75.85 

-10 

46  1 

11,5 

75.94 

«.  7 

47.5 

13 

76.04 

—  5 

48.5 

15 

76,11 

—  4.5 

48.7 

10 

76.16 

17 

76,13 

(Mylius  and  Funk,  B.  1897,  30.  828.) 

18 
19 

76.14 
76.18 

Cadmium  caesium  sulphate,  CdS04,  Cs2S04+ 

25 

76.79 

6H2O. 

Sol.  in  HsO.   (Tutton,  Chem.  Soc.  63,  337.) 

(Kohnstamm  and 

Cohen,  W, 
352.) 

Ann.  1898,  65. 

1    L   H20  *  dissolves  *  1399   g.   anlxydrous 
salt  at  25°.   (Locke,  Am.  Ch.  J.  1902,  27.  459.) 
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Cadmium  calcium  potassium  sulphate, 

Ca2CdK2(S04)4-f-2H2O. 
(D'Ans,  B.  1908,  41.  1778.) 

Cadmium  cerium  sulphate,  CdS04,  Ce2(S04)3 

-J-6H20. 
Sol.inH2O.    (Wyrouboff.) 


Cadmium  hydrazine  sulphate, 
CdH2(S04)2,  2N2H4. 

1  pt  is  sol  in  202.5  pts.  H20  at  12°. 

Not  attacked  by  dil.  acids.  Easily  sol.  in 
NH4OH-fAq.  (Curtms,  J.  pr.  1894,  (2)  50, 
331.) 

Cadmium   magnesium    sulphate,    CdS04, 

MgS04+14H20. 

Very  efflorescent.  Sol.  m  H2O.  (Schiff,  A. 
104.  325.) 

Cadmium  potassium  sulphate,  K2S04,  CdS04 


Sol.  in  H20.    (v.  Hauer,  Pogg.  133.  176.) 

100  pts.  HaO  dissolve  42  50  pts.  anhydrous 
salt  at  26°; 

100  pts.  H20  dissolves  42.80  pts.  anhydrous 
salt  at  31°: 

100  pts.  JEE20  dissolve  43.45  pts.  anyhydrous 
salt  at  40°; 

100  pts  H20  dissolve  44.90  pts.  anyhydrous 
salt  at  64°.  (Wyrouboff,  Bull  Soc.  Min. 
1901,  24.  68.) 

-j-2H20,  100  pts.  H20  dissolve  42.89  pts. 
anhydrous  salt  at  16°;  46.82  pts.  at  31°; 
47.40  pts.  at  40°.  (Wyrouboff.) 

H-4HA  Efflorescent.  (Wyrouboff,  Bull. 
Soc.  Min.  1891.  14.  235.) 

-f-6H20.  Very  efflorescent,  and  easily 
decomp.  (Schiff.) 

Does  not  exist     (Wyrouboff.) 

Cadmium  rubidium   sulphate.    CdS04l 

Rb2S04-f6H20. 

Efflorescent.     Sol    m    H20.      (Tutton.) 
1  1.  H20  dissolves  767  g.  anhydrous  salt 

at  25°.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Cadmium  sodium  sulphate,  CdSO4,  Naj}S04-f- 

2H20. 
Sol.inH20.   (v,  Hauer.) 

Solubility  of  CdNa2(S04)2-f2H20  m  100  g. 
H20  at  t°. 


t° 

Grams  CdSO* 

Grams  NaaS04 

24 
25 
30 
35 
40 

35  49 
35  88 
36  28 
36  69 
37  24 

24  04 
24,46 
24  605 
24  99 
25  455 

(Koppel,  Z.  phys.  Ch  1905,  52.  413.) 
Decomp  by  H2O  below  20  5°. 


Solubility  of  CdNa2(SO,)2,  2H20-fCdS04, 
Vs  H20  in  l-)l)  g  H2O  at  t° 


^ 

^n 

/  - 

^  j- 

J   - 

r  £ 

t° 

|| 

S  3 

t° 

II 

?3 

t" 

II 

54 

oo 

ox 

00 

^c 

^w 

o?: 

0 

73  5i 

S  85 

15 

73  7(>.' 

i|  4^3 

;>n 

ra  <)i" 

11   10 

5 

73  38 

$  67. 

20 

;3  si 

0  455 

,i.-) 

75  01 

12  32 

10 

72  76: 

)  55 

2> 

'3  71 

10  48 

10 

75  38.* 

U  75 

(Koppel ) 

Solubility  of    CdNa3(SO,)3,  2H,0-f-Xa2SO4, 
10H20  in  100  g.  H,0  at  t° 


t° 

Giam*,  CMSOi 

Gntm.s  XajSOi 

-14  8 

72  68 

N  ;)2 

0 

66  325 

11  025 

5 

61  7«S 

12  i)7 

10 

55  34 

14  78."> 

12 

51  61  o 

15.95 

15 

46  61) 

17.')!) 

19  8 

36  13 

22  lii 

20 

36  25 

21  52 

24 

27  82 

2!)  17 

25 

25  59 

ol   Olj 

30 

14  02 

44  145 

(Koppel ) 

Solubility   of   CdNa2(SOt).j,    2H.()-hXu2S()4 
(anhydrous)  m  100  g  H2O  at  1° 


35 
40 


Granih 


13  26 
16  25 


•17  Ot> 
4(>  27 


(Koppel ) 

Cadmium  sulphate  ammonia,  CdSOj,  6NH3, 

Sol.  in  H20  with  separation  of  CdO.    (Rose, 
Pogg.  20.  152.) 


.        . 

4,  4NHS+4H20.    Decomp.  by  H3O. 
(Maiaguti  and  Sarzeau,  A.  ch.  (3)  9. 43*1 .) 
+2H20.    Ppt.    (Andre*,  C.  R.  104.  9S7.) 
+ 2JiHijO.    Sol.  in  H20  with  separation  of 
basic  sulphate.    (Muller,  A.  149.  70.) 
CdS04,  3NHS.    (Isambert,  C.  R.  1870,  70. 

Cadmium    sulphate   cupric    oxide,    CdSO«, 


(Recoura,  C.  R.  1901,  132.1415.) 

2CdS04,  3CuO+8H20.  (Mailhe,  A.  ch. 
1902,  (7)  27.  383.) 

-K2H20.    (Mailhe.) 

6CdS04,  20CuO+ajH20.  f Recoura,  C.  R. 
1901,  132.  1415.) 

Cadmium     sulphate     hydrazine,      CdSO4, 


Easily  sol.  in  NH4OH-f-Aq  but  cannot  be 
jryst.  therefrom.  (Franzen,  Z*  anorg.  1908, 
>0.  282.) 


SULPHATE,  C2BSIUM  IRON 
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Cadmium  sulphate  hydrogen  chloride, 
SCdSO,,  4HC1+4H20 
Very  deliquescent.   (  Baskerville  and  Harris, 
J.  Am.  Chem.  Soc  1901,  23.  896.) 
3CdSO,,  SHC1.    Very  deliquescent.    (Bas- 
kerville and  Harris.) 

Cassium  sulphate,  Csi>S04 
Not  deliquescent. 
100  pts.  H..O  dissolve  15S.7  pts.  Cs2S04  at 

Solubility  in  H20 

Temp 

G.  per  litre 

G  mols 
anhydrous 
salt  per  1. 

25° 
30° 
35° 

40° 

5  7 
9  6 
12  06 
15  3 

0  015 
0  025 
0  032 
0.0405 

(Locke,  Am.  Ch  J  1901,  26.  180.) 

100  cc.  H20  at  17-18°  dissolve  163.5  g. 
G$.SOi.  (Tutton,  Chem.  Soc.  1894,  65. 
032.) 

Solubility  in  H/> 


c;  c 

v.x<)i 

CJ   CsjSOi 

() 

pi-i 

mi)  x 

ji-  — 

t° 

per  KM)  ft 

j£^* 

Solu 
tmn 

HJM 

~/k 

Solu- 
tion 

I  hO 

o2* 

0  U2  t> 

W7   I 

3.42 

w) 

GO  7 

199  9 

3  78 

10  t»:j  ! 

!7;j  i 

3  tr 

70 

07  2 

205  0 

3  83 

20  ttl   1 

17S  7 

;>>  w   so 

07  S 

210  3 

3  88 

30 

<U   S 

ISI   1 

3.<>2j|  90 

OS  3 

214  9 

3  92 

in  I'M.:* 

ISO  9 

3  GXfl100 

OS  8 

220  3 

3  97 

.">0;  (>(>.! 

10  1  9 

3  73>  10S  ('» 

00  2 

224  5 

1  00 

fj.  Trans    Roy    Soc.   190 i,  203.  A. 
210  ) 


Solubility  in  Xtta8()4+Aq. 

Sat*   solution   contains    54.7% 
1I.45C;    Xa2SO4  at  25°.     (Foote,   J.   Am. 
Chom.  Soc.  1011,  33.  4(57.) 

InsoL  iu  iilcxjhol.    (Bunson.) 

Insol.  in  methyl  acetate.  (Naumann.  B. 
1909,  42.  3790.) 

liwol  in  a(sctonts  CKaumann.  B.  1904.  37. 
4329);  (Kidmann,  C.  C.  1899,  II.  1014.) 

Soltihilitv  in  glycol  at  ord.  temp.  «  3.0- 
3.2'V.  <J«  Comnok,  Belg.  Acad,  Bull. 
1905.  359.) 

Csesium  hydrogen  sulphate,  CsHS04. 
Sol.  in  Ha(). 


Caesium  p//rosulphate, 
Decomp.  by  H«0. 


Caesium  o^osulphate, 
Decomp.  by  H*0.    (Weber,  B.  IT,  2497.) 


Csesium  calcium  sulphate, 
Very  stable,    (D'Ans,  B.  1908,  41.  1776.) 


Caesium  chromium   sulphate, 
+24HtO. 

Mdts  in  crystal  HiO  at  116°.    (Locke.) 


Csesium  cobaltous  sulphate,  CsaSO^  CoS04-{- 
6H20. 

Sol.  in  H20.  (Tutton,  Chem.  Soc.  63. 
337.) 

1  1.  H20  dissolves  4188  g.  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  27. 
459.) 

Csesium    cobaltic   sulphate,   Cs2Co2(SO4)4+ 

24H20. 

Melts  in  crystal  H20  at  116°.  (Locke, 
Am.  Ch.  J.  1901,  26.  183.) 


Csesium  copper  sulphate,  CsaSO^  CuSO4-{- 
6H20. 

Sol.  inH2O.    (Tutton.) 

1  1.  H20  dissolves  460  g.  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Csesium   gallium   sulphate,    CsaGaatSO^-h 

24H2O. 

(Soret,  Arch.  sc.  phys.  nat.  1888,  (3)  20. 
531.) 

Csesium  indium  sulphate,  Cs2In2(S04)4-f- 
24H20, 

75.7  g.  anhydrous  (11739  hydrated)  salt 
or  0.172  g.  mols  of  anhydrous  salt  arc  sol. 
in  1  1.  H20  at  25°.  (Locke,  Am.  Ch.  J.  1901, 
26.  175.) 

100  pts.  H20  dissolve  3.04  pts.  at  16.5°. 
(Chabri&  andRengade,  C.  E.  1900,  131.  1301.) 

Csesium  indium  sulphate.  Cs2S04, 


Mpt.  10&-110.0 

Very  si.  sol.  in  cold.    More  easily  sol.  in 
hot  H20.    (Marino,  2.  anorg.  1904,  42.  218.) 

Csesium   iron    (ferrous)    sulphate,    CsaS04, 


Sol.  in  H20.    (Tutton.) 
1  1.  H20  dissolves  1011  g.  anhydrous  salt 
at  25°.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 


Caesium  iron  (ferric)  sulphate, 

+24HA 
Melts  in  crystal  H20  at  71°.    (Locke.) 
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Solubility  m  H20 

Cesium     thallic     sulphate,     CsTl(S04)4-J- 
1^H20. 
Hygroscopic.     (Locke,  Am,  Ch.  J.  1902, 
27.283.) 
-f  3H20.    Very  si.  sol.  in  cold;  easily  sol. 
in  hot  H20.    Can  be  recryst.  from  H2SO4-f- 
Aq.    The  recryst.  salt  is  at  once  decomp.  by 
H20  or  95%  alcohol     (Locke.) 

t° 

G.  per  Utro 

G  mols 
anhydrous  salt 
per  litre 

25 

30 
35 
40 

17  1 
25  2 
37  5 
60  4 

0  045 
0  066 
0.099 
0  156 

(Locke,  Am.  Ch.  J,  1901,  26.  180.) 

Caesium  lanthanum  sulphate,  Cs2SO4, 

La2(S04)a4-2H20. 
(Baskerville,   J.   Am.   Chem.   Soc.    1904, 

26  R7  ^ 

2Cs'2S04,  3La2(S04)8.    (Baskerville.) 

Caesium  magnesium  sulphate,  Cs2S04, 
MgS04+6H20. 

Sol  inH20.    (TuttonJ 

1  1.  H20  dissolves  533  g.  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J  1902,27.459.) 

Caesium  manganous  sulphate,  Cs2S04, 
MnS04+8H20. 

Sol.  in  H20.    (Tutton.) 

Sol.  in  H2O  and  acids  with  decomp.  (Pic- 
cini, Z  anorg.  1899,  20.  14.) 

1  1.  H20  dissolves  804  g.  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J.  1902,  27.  45. 

Caesium  manganic  sulphate,  Cs2S04, 

Mn2(S04)3+24E20. 
Decomp.  by  H20  and  dil.  acids  with  sep- 
aration of  Mn02  Sol.  in  1  :3  H2S04  -f  Aq  and 
in  cone.  HN03.  Insol.  in  acetic  acid.  Sol. 
in  oxalic  acid+Aq.  (Christensen,  Z.  anorg. 
1901,  27.  332.) 


Caesium     neod 


sulphate,     Cs2S04, 


(Baskerville,  J.  Am.  Chem.  Soc.  1904,  26. 
74.) 

Cassium  nickel  sulphate,  CsaSO*,  NiS04-f 
6H2O. 

Sol.  in  H2Q.-  (Tutton.) 
1  1.  H2O  dissolves  255.8  g.  anhydrous  salt 
at  25°.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Caesium  praseodymium   sulphate,    Cs2S04. 


(Baskerville,  J.  Am.  Chem.  Soc.  1904,  26. 
+4H20.    (Baskerville.) 

Caesium  rhodium  sulphate,  CssS04;Rh2(S04)fi 
-f24H20. 

SI.  sol,  in  cold,  sol.  in  warm  H2O:  mpt. 
110-111.°    (Piccini,  Z.  anorg.  1901,  27.  64.) 


2H2O. 

SI,  sol.  in  H»0.  (Manuelli,  Gazz.  ch.  it. 
1903,  32.  (2)  52d.) 

C83sium  titanium  sulphate,  Cs2SO4,Ti2(SO4)3 
-h24H2O. 

Deliquesces  in  the  air  and  is  decomp. 

SI.  sol  in  cold  H20;  decomp.  by  hot  H20. 
(Piccini.  Gazz.  ch.  it.  1895,  25.  542.) 

SI.  sol.  in  cold  HaO,  more  sol.  in  hot  H30 
acidified  with  H2S04. 

Decomp.  m  neutral  aq.  solution.  (Piccini. 
Z.  anorg.  1898,  17.  356.) 

Caesium  'uranyl  sulphate,  Cs2(ITOsXS04)2-}- 

2H2O. 

As  Na  salt,  (de  Coninck,  C.  C.  1905, 
1.  1306.) 

Caesium  vanadium  sulphate,  Cs2V"a(804)4-i- 
24H20. 

7.71  g.  anhydrous  (13.1  g.  hydrated)  salt, 
or  0.0204  gr.  mols.  of  the  anhydrous  salt  are 
sol.  in  1  1.  H20  at  25°.  (Locke,  Am.  Ch.  J. 
1901,  26.  175.) 

SI.  sol,  in  cold,  easily  sol.  in  hot  HaO.  (Pic- 
cini, Z.  anorg.  1896,  11.  114.) 

100  pts.  H20  dissolve  0.464  pts.  of  the.  salt 
at  10°  and  sp.  gr.  of  the  solution  at  4°/20°~ 
2.033.  More  sol.  in  hot  H20  than  in  cold. 
(Piccini,  Z>  anorg.  1897,  13.  446.) 


sulphate,    Cs:jS04, 
(Bunaen  and  Kopp.  Pogg. 


Caesium   ziac 
6H20. 

Sol.  in  H20. 
113.337.) 

1  1.  H20  dissolves  386.3  g,  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  27. 
459.) 


Caesium  zirconium  sulphate,  2/r303,(CsSO4)j 

-f-HH20. 
Ppt.    (Rosenheim,  B.  1905,  38.  815.) 

Calcium  sulphate,  CaS04,  and  +2H*0. 

The  older  determinations  of  the  solubility 
of  CaS04  in  H20  have  little,  but  historical, 
value,  as  the  solutions  were  usually  either 
non-saturated  or  supersaturated.  They  may 
be  tabulated  as  follows. 
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A=pts  HiiO   required   for   dissolving   1   pt. 

by  evaporation  of  a  saturated  solution.    By 

CaSO,,  and  B  for  1  pt.  CaS04+-2H20  at  t°. 

evaporation  with  heat,  solutions  are  obtained 

- 

containing  Yaw  CaS04,  and  in  the  cold  with 

A                   B 

Authority 

Vif2  CaSO4,  in  the  solution  over  the  separated 

Hot  or  cold 
Cold 
Boiling 

500 
500 
450 

Fourcroy 
Bergmann 

CaS04+2HoO.    Neutralising  dil.  H2S04-f  Aq 
with  CaCOs  gives  a  solution  containing  Vn* 
CaS04,  which  crystallises  out  partly  in  24 

All  temp 

322            .    . 
438 

Lassaigne 
Anthon 

hours,  leaving  Ysis  CaS04  dissolved. 
Supersaturated  solutions  containing  Vno  *o 

Hot  or  cold 
Cold 
Hot 

250-300 
578  5         461  5 
480           380 

J.Q1                      OQO 

Dumas 
Bucholz 
Giese 

Yuo  CaS04   deposit   crystals  rapidly;  those 
under  Vsso  do  no^  crystalhse  spontaneously. 
A  solution  containing  Y2ss  shows  crystals  in  14 
days,  and  contains  Ysi2  in  1  month,  l/4i4  in  2 

15-20° 

Tt«7  1                          OOO 

492           388 

Tipp 

months,  1/44a  in  3  months,  in  spite  of  repeated 
shaking. 

12  5° 

rm        397 

Lecoq 

Boiling    diminishes    the    supersaturation 
without  however  removing  it  entirely.    (Mar- 
ignac, A.  ch.  (5)  1.  274.) 

100  pts  Ha()  at  t°  dissolve  pts  Ca8O4. 

0                   PtS 

fo              PtS                 ,0 

*          CaSCh         * 

P+CJ 

1  pt  CaS04-i-2H20  is  sol.  in  443  pts  H2O 

t°              *• 

1            CuSOi 

i  bS 

CaSCh 

at  13.7°;  m  447  pts.  H2O  at  14.2°;  in  421  pts. 

H»O  nt,  20  2°*  in  4.1  Q  nt«s   TToO  nt  91  9°-  ir»H  in 

0      0  205 

35      0.254 

70 

0  244 

J.X2V/    ClfO  £i\J.-J     j   111   *XXt7   ^fUO      JLJ.%\S    ctU   £ii.»£i     )   1UU  J4JI 

445  pts.  H2C03+Aq  sat.  at  18.7°.    (Church, 

r>     o  210 

40      0  252 

SO 

0  239 

J.  B   1867.  192  ) 

12       0  233 

50      0  251 

90 

0  231 

Church's  solutions  were  not  sat.    (Droeze, 

20       0  241 

60      0,248      100 

0  217 

B  10.330.) 

30       0  249 

1000  pts  H20  dissolve  2.19  pts.  CaS04-f 

2HoO  at  16.5°;  2  352  pts.  CaS04+2H2O  at 

(Poggiale,  A.  ch.  (3)8.469.) 

22°"    (Cossa,  Gazz.  ch.  it/1873.  135.) 

Poggialo  worked  with  supersat.  solutions. 

Cossa's    solutions    were    not    saturated. 

/  TWriArni   ^ 

(Droeze,  B  10.  330.) 
1  1-/)  dissolves  CaSO4  most  abundantly  at 
35°  (Potato);  at  32-41°  (Marignac). 
I  pt.  CaSO4+2EI2()  dissolves  at: 

^uroeze  ) 
CaS04+2  H20  is  sol.  in  415  pts.  H2O  at  0°; 
in  412  pts.  H20  at  5°;  in  407  pts.  H20  at  10°; 
iii  398  pts  H20  at  15°;  in  371  pts.  H20  at  20°; 
in  365  pts.  H20  at  25°,  in  361  pts.  H20  at  30°; 

0°        18°       24°       32°       38° 
in  415      386      378      371       368  pts.  H20f 

in  359  pts.  H20  at  35°.    (Droeze,  B  10.  330.) 
Sol  in  500  pts.  H20  at  12.5°.    (FromMarig- 

41°      53°       72°       86°       99° 

nac's  and  his  own  results,  de  Boisbaudran,  A. 

in  370      375      391      417      451  pts.  H2O, 

ch  (5)  3.  477.) 
CaSO4  is  sol.  in  564.5  pts.  H20  at  0.8°; 

or  (by  calculation)  1  pt.  anhydrous  CaSO4 

506.27  pts  at  14°;  472-3  pts.  at  32.5-38.8°; 

disHolvoK  at: 

498.73   pts.   at   64°;   53392   pts.    at   79.6°. 

0°        18°       24°       32°       38° 
in  525      488       479      470      466  pts.  H20, 

41°       53°       72°       86°         99° 
in  468      474       495      528        571pts.HaO. 

(Kaupenstrauch,  M.  6.  563.) 
According  to  Goldammer  (C.  C.  1888.  708) 
H20  is  fully  saturated  with  CaSO4  by  shaking 
the    finely-powdered    substance    5    minutes 
therewith. 

The  above  nonsat.  solutions  are  obtained  by 
using  a  large  excess  of  CaSO4-f  2H20.    The 
undissolved  part  retains  its  water  of  crystal- 
lisation.    CaS()4,  dehydrated  at  130-140°, 
forms  a  8Uix>rsatur&ted  solution  with  H20  in 
10  minuteH.  containing  1  pt.  CaS(>4  to  110  pts. 

The  following  results  were  obtained.    Fig- 
ures denote  pts  H20  in  which  1  pt.  CaS(>4  was 
dissolved  at  t°  (a)  from  pptd.  CaS04  "ipse 
fact.,"  (b)  from  pptd  CaS04  "gehe,"  (c)  from 
"glacies  mariae  pulv./;  (d)   from   "glacies 
Mariae  pulv.,"  containing  less  than  2H2O. 

,  .          *  . 

,  which  soon  deposits  crystals.  The  un- 
dissolvod  part  takes  up  its  water  of  crystal- 
lisation. Ignited  CaS(>4  dissolves  very  slowly 
in  HaO,  so  that  in  24  hours  the  solution  con- 
tains Yi*i  to  Vws  anhydrous  CaS04.  By  longer 
contact  solution  continues  with  formation  of 
supersaturated  solutions,  which  contain  after 
10-30  days  Vn  to  Vm  CaSO^  but  these  be- 
come normal  as  the  anhydrous  CaBO4  gradually 
takes  up  its  water  of  crystaUisation.  The 
mineral  anhydrite  behaves  similarly,  water 
taking  up  VmCaSO4  in  1  day,  V«i  ia  40  days, 
and  v«7  fo  8  months. 
Supersaturated  solutions  are  also  obtained 


t° 

a 

b 

c 

t° 

d 

0 

561  5 

558 

557  5 

0 

476.5 

7.5 

526 

526 

520 

. 

15 

497.5 

497,5 

493 

20 

436* 

22.5 

481 

481  5 

479 

.  , 

f  t 

30 

475 

475 

470 

37,5 

463 

469 

465  5 

'46 

450* 

45 

473  5 

474.5 

470.5 

60 

484 

486  5 

482 

60 

476 

75 

507.5 

508 

503 

80 

502.5 

90 

533.5 

530 

534 

,  .  f 

.  .  » 

100 

556 

557 

534  5 

100 

547 
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Burnt  gypsum  easily  forms  supersat.  solu- 
tions containing  nearly  1%  CaSO  It  forms 
supersat  solutions  more  readily  at  0°,  anc 
that  tendency  decreases  with  increase  oj 
temp.,  hence  figures  in  (d)  which  contained 
burnt  gypsum  (Goldammer,  C  C  1888 
708.) 

Calculated  from  electrical  conductivity  of 
CaSO4+Aq,  1 1.  H20  dissolves  2  07  g  CaSO4 
at  18°.  (Kohlrausch  and  Rose,  Z  phys  Ch 
12.  241.) 

The  anhydrous  salt  varies  in  solubility 
Solubility  depends  (1)  upon  temp,  and  time 
of  drying,  (2;  upon  the  relative  amount 


salt,  (3)  upon  time  of  shaking.    Possibly  a 


and  ft  modifications.  (Potilizin,  C.  C.  1894, 
H.  515.) 

2.04  gr.  are  dissolved  in  1  liter  of  sat.  solu- 
tion at  20°.  (Bottger,  Z.  phys.  Ch.  1903, 
46.603.) 

At  15°  and  after  5  minutes  shaking,  the 
highest  degree  of  supersaturation  which  can 
be  obtained  with  pure  sol.  calcium  sulphate  = 
9.47  g.  of  the  anhydrous  salt  or  11.976  g. 
CaS04+2H20  in  1  1.  of  H20.  (Cavazzi, 
C.  C.  1905, 1.  1694.) 

Solubility  of  CaS04  in  100  pts.  H2O  at  high 
temp 


t° 


140 
165 


Pts. 
CaS04 


0  078 
0  056 


175-185 
240 


Pts. 
CaS04 


0  027 
0  018 


t° 


250 


Pts. 
CaSO* 


0  016 


(Tilden  and  Shenstone,  Phil.  Trans.  1884.  31 ) 

Pptn.  of  CaS04  which  has  been  started  by 
heating  solution  to  140-150°  continues  even 
after  solution  has  cooled  (Storer.) 

CaSO*  is  completely  insol.  in  sea  water  or 
pure  H20  at  temperatures  between  140°  and 
150.°  (Courts.) 

Solubility  of  CaSO4  in  sea  water  at  tempera- 
tures over  100°.  t° = temp. ;  P = pressure 
in  atmospheres;  %=per  cent  CaSO 4  in 
sat  solution. 


t° 

P 

% 

t° 

P 

% 

103 
103.8 
105.15 
108.6 
111 
113  2 
115  8 

1 
1 
1 
1.25 
1  25 
1  25 
1  50 

0.500 
0.477 
0.432 
0.395 
0.355 
0.310 
0.267 

118.5 
121.2 
124 
127.9 
130° 
133.3 

1  50 
1.5 
2 
2 
2  5 
2  5 

0.226 
0  183 
0  140 
0  097 
0  060 
0  023 

(Couste*,  Ann.  Min.  (5)  5.  80.) 
Solubility  of  CaS04  in  H20  at  various  pres- 


sures. 


100  g.  sat.  CaSO4+Aq  at  1  atmos.  pressure 
and  15  contain  0.206  g.  CaSO4;  at  20  atmos. 
pressure  and  15°  contain  0  227  g.  CaS04;  at 
1  atmos.  pressure  and  16.2°  contain  0  213  g. 
CaS04.  (MQller,  Pogg.  117.  386.) 


Soluble  anhydnte: 

I  L  H2O  dissolves  22.8  milliequivalents  at 
100°. 

1  1.  H2O  dissolves  6.4  milliequivalents  at 
156.° 

Anhydnte: 

1  1.  H20  dissolves  9.2  milliequivalents  at 
100°. 

1  1.  H20  dissolves  2.7  milliequivalents  at 
156°. 

1  1.  H20  dissolves  0.7  milliequivalents  at 
218° 

(Melcher,  J.  Am.  Chem.  Soc.  1910,  32.  63.) 

See  also  under  gypsum,  p.  952 

Maximum  solubility  is  at  37.5°.  (Cameron, 
J.  phys.  Chem.  1901,  5.  572.) 

Sp.  gr.  of  sat.  CaS04+Aq  at  15°  =  1.0022. 


(Stolba,  J.  pr.  97.  503.) 

Sp.  gr.  of  sat.  CaS04+Aq.  at  31°  =  1.0031. 

1  pt.  CaS04  is  sol.  in  218  pts.  H20  contain- 
ing C02.  (Beyer,  Arch.  Pharm.  (2)  150. 193.) 

SI.  sol.  in  cold  HCl-f  Aq;  completely  sol.  in 
boiling  dil.  HC1  or  HN03+Aq.  (Rose,  Pogg. 
96. 108.) 

Solubility  of  CaSO4  m  HCl+Aq 


25 
25 
25 
25 


%HC1 


0.77 
1  56 
3.06 
4  70 


100  ccm 
dissolve  g 
of  CaSOi 


0  6405 

0  8821 

1  2639 
1  5342 


25 
101 
102 
103 


HC1 


6.12 
0  77 
3  06 
6  12 


100  ccm 
dissolve  K 
ot  CuSOi 


1.6539 
1  1209 

3  1780 

4  0902 


(Lunge,  J.  Soc.  Chem.  Ind  4.  31.) 
Solubility  in  HNO8+Aq  at  25°. 


g  HN03 

p>r  100  cc 


0 

1 

2 
3 

4 


g  CaSO4per 
100  cc  solution 


0.208 

0.56 

0.82 

1.02 

1.20 


g.  HNOt 
per  100  cc. 


6 

8 

10 

12 


g  Cafc>(>4  per 
100  cc  .solution 


1.48 
1.70 
1.84 
1.98 


(Banthisch,  J.  pr.  1884,  29.  52.) 

For  solubility  in  H2S04  see  CaH2(S04)2. 

Solubility  in  H3PQ4+Aq  at  25°. 


G.  PaOft  per  1 


0  0 

5.0 

10  5 

21.4 

46.3 

105.3 

145  1 

204  9 

312.0 

395  7 

494.6 


G  CaS04  per  1. 


126 
138 


3  734 


4.456 
5  760 
7.318 
7  920 
8.383 
7.965 
6.848 
5.573 


Sp  gr.  25°/230 


1.002 
1.007 
1.016 
1  035 
1.075 
1.106 
1.145 
1  221 
1.230 
1.344 


(Taber,  J  phys.  Chem.  1906, 10.  628.) 
Solubility  in  formic  acid  at  25°. 
100  cc.  of  solution  of  acid  containing  4% 
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dissolve  024  g.  CaS04.  (Banthisch,  J.  pr. 
1884,  29.  52.) 

Solubility  of  CaSOi  in  chloracetic  acid 
at  25°.  100  cc.  of  solution  of  acid  containing 
4%  dissolve  0.22  g.  CaS04;  10%,  0.25  g. 
(Banthisch,  J.  pr.  1884,  29.  52.) 

Solubility  in  HoO  is  increased  by  presence 
of  NH4C1  (.Vogel,  J.  pr.  1.  196),  ammonium 
succinate  (Wittstein,  Repert.  57.  IS), 
(NH4),SO<,  (NH4)2B407  (Popp,  A.  Suppl. 
8.  11);  also  KNO3  ^Vogel,  Jun.),  Na2S04 
(Henry,  J.  Pharm.  12.  31),  NaCl  (Tromms- 


dorf,  X.  J.  Pharm.  18, 1. 234.) 

Decomp  by  alkali  carbonates  -{-Aq. 
Storer's  Diet.) 


(See 


1  g.  CaS04  is  sol.  in  162  ccm.  sat.  KCl+Aq 
at  S°;  in  147  ccm.  sat.  NaCl+Aq  at  8.5°;  in 
93  ccm.  sat.  NH4Cl+Aq  at  12.5°;  in  94  ccm. 
sat.  KXOa+Aq;  in  92  ccm.  sat.  NaNO3+Aq; 
in  320  ccm.  sat.  NH4N03-{-Aq;  in  54  ccm. 
2  n  sat.  NH4N084"Aq;  in  about  2000  ccm. 
sat.  KjjSO4-fAq,  (Droeze.) 

More  sol.  in  Fe2Clc,  Cr2Clc,  CuCls,  ZnCla-f- 
Aq  than  in  H20,  but  not  more  sol,  in  CaCl^-h 
Aq.  (Gladstone.) 

NH4Cl+Aq. 

1  g.  CaS04  is  sol.  in  92  ccm.  sat.  NH4C1+ 
Aq  at  13.5°;  in  94  ccm.  Va  sat.  NII401+Aq  at 
13.5-15.5°;  in  200  ccm.  »/8  sat.  NH4CI+Aq  at 
13.5°;  in  183  ccm.  »/x  sat.  NH4Cl+Aq  at  100°. 
(Fassbendcr,  B.  9. 1300.) 

Solubihtv   of   CaS04   in   25';    Xir4CI-fAq. 


t° 

'<  CaKO< 

tc 

',;  CaS<>4 

cS 

I   030 

(JO 

I  333 

9 

1  1  »23 

SO 

1  020 

25 

1.090 

120 

1.000 

39 

1  120 

(Tilden    and    Shonstone,    Roy     Soo.    Proc. 


CaCl2 -j-Aq. 

Solubility  of  CaSOi  in  CaCia-f-Aq  at  t°. 


100  ccm 

100  ecru 

t° 

CaCI2 

dissolve 
K   of 

t° 

Cabla 

dissoli  c 
K  ot 

CaSOi 

CaSOt 

23 

3  54 

0  1225 

25 

1C  91 

0  0702 

24 

6  94- 

0  0963 

101  0 

3  54 

0  1370 

25 

10  36 

0  OS86 

102  5 

10  36 

0  1420 

25 

to  90 

0  0734 

103  5 

16  91 

0  1301 

(Lunge,  L  c  } 


Solubility  of  CaS04  in  H«O  containing  various 
amts  of  CaCls  at  20°  100  pts  H2O  con- 
taining pts  CaCla  dissolve  pts  CaSOj. 


PtH   CaCl» 

Pt«    CaSOt 

Pts  Cad* 

10  80 
51  00 
07.05 

Pts  CaSOi 

0  00 
11  50 
14.39 

0  225 

0  07S 
O.OB3 

0  041 
0  000 
0  000 

(Tilden  and  Shenstonc 


Solubility  of  CaSO4  in  CttCl»+Aq  at  t° 


t° 

Ctt6la 

f* 
C'liSOi 

tp 

<•* 
Cui:ib 

OttSOi 

15 

15.00 

0.003 

9t 

15.  1C 

0.110 

21 

14  70 

o  im 

138 

14,70 

0  071 

&9 

15.00 

0,091 

170 

14.82 

0.031 

72 

U  90 

0.100 

195 

14.70 

0  022 

(Tilden  and  Shenstone,  /, 


Solubility  in  NH4Cl-j-Acj  increases  with  per- 
centage of  NI!4CL  but  if  solution  contains 
more  than  60  g,  NH4C1  per  1.  more  CaO  dis- 
solves than  HO*     With  333  $,  NH4C1  per 
L  the  solution  contains  4.9  g.  B0»  and  4.4  g. 
CaO,  while  the  80s  content  reqwres  only 
3.4  g,  CaO.    (Ditte,  C.  R.  1898,  126.  094.) 

Solubilitv  of  CaSO4  in  XH4CI+Aq  at  25°. 

Solubility  in  CuCU+Aq  at 

25°. 

K.  I><T  1.  of  Bolution 

g.  pt»r  1  of  Holution 

Cant            CW>« 

CaCIt 

Oi«0< 

0.00           2.(Xi 
7.49          1  24 
11,  9t>           1.1H 
25.77          1.10 
32.05          1  OK 

51.53 
97.02 
192.71 
280.30 
3(57,85 

1.02 

0.84 
0.47 
0.20 
0.03 

C!  nun»  NH4CI  per  lit^r 

Grams  CuSO*  per  liter 

10.8 
24.4 
46.7 
94.5 
149.7 
198.6 
210.0 
275.0 
325  0 
375.3  («Aturated) 

3.90 
5.38 
7.07 
8.80 
10.30 
10.85 
10.88 
10.60 
9.40 
7.3S 

(Cameron  and  Seidell,  J.  phyn,  Ch,  1901,  5. 
643.) 

1000   pts.   of   1%   CaClt+Aqj   dissolve 

CaS04,P  (Orloff,  Cnem.°Soc,  1&03,  84,  (2) 
2110 

(Cameron  and  Brown,  J.  phys.  Chem.  1905, 
9.  2110 
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Solubility  in  CaO2H2+Aq  at  25° 

Solubility    of   CaS04    in    NH4N03-hAq    at 
25° 

G  CaS04 
perl 

G    CaO 

perl 

Solid  phase 

G  NHiNOsperl. 

G  CaSO4perl 

0  0 

1  166 

Ca(OH)2 

10 

3  IS 

0  391 

1.141 

(C 

25 

3  93 

0  666 

1  150 

t( 

55 

5  80 

0  955 

1  215 

(( 

100 

7  65 

1  214 

1  242 

(( 

150 

8  SS 

1  588 

1  222 

Ca(OH)2  and  CaS04,  2H20 

200 

9  So 

1  634 

0  939 

CaSO4,  2H2O 

300 

10  80 

1  722 

0  611 

h 

400 

11  40 

1  853 

0  349 

a 

550 

12  02 

1  918 

0  176 

n 

750 

12  20 

2  030 

0  062 

ti 

1000 

11  81 

2  126 

0  0 

n 

1200 

11  10 

1400 

10  02 

(Cameron  and  Bell,  J  Am  Chem.  Soc.  1906, 

saturated 

7  55 

28.  1221.) 

(Cameron  and  Brown,  J.  phys  Chem   1905. 

9.  213.) 

MgCl2+Aq. 
Sol.  in  324  pts.  MgCl2+Aq  (34.1%  MgCl2) 
at  19°.    (Karsten.) 
1  g.  CaS04  is  sol.  in  146  ccm.  1/9  sat.  MgCl2 
+Aqatl3.5°.    (Fassbender.) 
1  L  Vs  sat.  MgCl2-f  Aq  dissolves  6.83  g. 
CaS04+2H20  at  13.5°.    (Droese.) 

Solubility  of  CaS04  in  MgCl2+Aq. 

Ca(N03)2+Aq. 

Solubility   of  CaS04  in   Ca(NOJa+Aq   at 
25°. 

Weight  of  1000  cc 
of  solution 

G 

Ca(N03)2perl 

G 
CaSO4  per  1. 

998  1 
1013  8 
1031  7 
1067.3 
1136  9 
1203  5 
1265  6 
1328  1 
1352  0 

0 
25 
50 
100 
200 
300 
400 
500 
544 

2  084 
1.238 
1  196 
1  134 
0  929 
0  7o9 
0.5(59 
0  403 
0  346 

t° 

%  MgCla 

%  CaS04 

9 
39 
80 

19  7 
11  1 
9  99 

0  765 
2.744 
1  038 

(Tilden  and  Shenstone,  I.  c  ) 


Solubility  in  MgCl«+Aq  at  26°. 


(Seidell  and  Smith,  J.  phys.  Chem,  1904,  8. 
498) 

Mg(N08)2+Aq. 


g.  per  I  of  solution 

g  per  1  of  solution 

25°. 

MgCla 

CaS04 

H2O 

MgCla 

CaS04 

H20 

Weight  of  1000  cc 
of  solution  grams 

G.  M«(NO>)a 
per  1. 

G.  OuS(>4 
per  1 

0.0 
8  50 
19  18 
46  64 

2.08 
4  26 
5  69 

7  59 

997  9 
996  5 
994  5 
989  1 

121  38 
206  98 
337  0 
441  0 

8  62 
6  57 
2  77 
1  39 

972  2 
949  9 

908  7 
878  6 

998.1 
1020.5 
1039  8 
1078  6 

0 
25 
50  f 
100 

2.084 
5  772 
7  884 
9.920 

(Cameron  and  Seidell,  J.  phys.  Ch.  1901. 

B   fUS  ^ 

1149  8 
1219.0 

200 
300 

13.340 
14.000 

1282  1 

400 

14.683 

1355  3 

514 

15.040 

1 L  sat.  MgCl2+Aq  at  25°  containing  476.5 
g.  MgCl2  dissolves  1.09  g.  CaS04.  (Cameron 
and  Brown,  J.  phys.  Ch.  1905,  9.  214.) 


1  g.  CaS04  is  sol.  in  320  ccm  sat.  NH4N03 
+Aq  at  8-9°;  in  54  ccm.  %  sat.  NH4N03-f 
Aq  at  13  5°;  in  103  ccm.  Vszsat.  NH4N03+Aq 
at  13.5°.  (Fassbender.) 


(Seidell  and  Smith,  J.  phys.  Chem.  1904,  8. 
497.) 


1  1.  sat.  Mg(NO»)24-Aq  at  25°  containing 
615.1  g.  Mg(NOt)i  dissolves  15.26  g.  CaS04. 


.'Cameron  and  Brown,  J. 
214.) 


1905,  9, 
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KXO,+Aq. 

1  g.  CaSOa  is  sol.  in  94  ccm.  sat.  KNOs-f- 
Aq at  13.5°;  in  82  ccm.  sat,  KN03-f-Aq  at 
15.5°;  m  68  ccm.  nearly  sat.  KNOs-fAq  at 
20°.  (Fassbender ) 

Solubility  m  KNOa+Aq  at  25°. 


KCl+Aq. 

1  g.  CaSO4  is  sol.  in  162  ccm.  sat.  KCl-j-Aq 
at  8°;  in  295  ccm.  V*  sat.  KCl+Aq  at  9°. 


Solubility  m  KCl+Aq  at  21°. 


Wt   (it  KMK)  <'cm 
of  solution  gram* 

90S    1 
100S    1 
1015  4 
1032  1 
101J2  5 
1092   I 
1122   I 
1153  9 

G    KXO* 
per  1. 

per  I  . 

g  por  I 

g   pei  I 

KC'I 

CaSOi 

KC1 

CuSt), 

0  0 
12  5 
25  0 
50  0 
100  0 
150  0 
2i)0  0 
2l>0  0 

2  081 
3  2S4 
4  080 
5  255 
6  S55 
7  907 
S  OSS 
(    ti  27S 
tl  j  12  112 

0 
10 
20 
40 

2  05 
3  6 
4  5 

5  S 

(JO 
80 
100 
125 

0  H 
7  2 
7  5 
Double  Salt 

(Ditto,  A.  ch.  1S9S,  (7)  14.  294. 
Solubility  in  Kl+Aq  at  21°. 

&  Prob-ibly  duo  to  formation  ot  double  wilt 
of      calcium      and      potassium      sulphates, 

(.Soidell  and  Smith,  J.  phys.  Ohem.  190S   8. 
496.) 
XaXO»+A<j. 
1  g.  CaS()4  is  sol.  in  92  ccm.  sat.  XaXOa-j- 
Aq  at  8.5°;  in  #18  ccm.  l  s  sat.  XaXOj-j- 
Aq  at  13.5°.    (Fassbender.) 
100  ccm.  wit.  XaXOa-f-Aq  dissolve  l.OSG  g. 
CaSO4+2IIaO;  100  ccm.  »  M  sat.  XaXOj-h 
Aq  dissolve  0.314  g.  CavS04  +  2IMX    (Droezo, 
B.  10.  33S.) 

Solubility  in  XaXO«+Aq  at  25°. 

G,  Kl 

per  I 

c;  KI 

per  1. 

G  C'aSOi  per  1. 

0 
10 
20 
40 
(JO 
80 

2  05 
2  <S 
3.2 
3  9 
4  5 
4  85 

100 
125 
150 
200 
250 
300 

5   1 
5  S*_ 

*>'()() 
Double  salt. 

(Ditte,  L  c.) 

XaOI+Aq. 
Sol  in  122  pis  sat   XaClH-Aq     (Anthon.) 
Instil,  in  »it.  XnCl+A*!,  but  more  sol    in 
dil.    Xu(Jl+Aq   tlian   in    If-O      Ma\nnum 
solubility  in  XnCU-fAq  is  wljcn  the  sp  gr  is 

um. 

1  g.  OaS<  )4  Ls  sol,  m  117  ccm.  of  sat.  XsiCJI  -f 
A<i  at  8.5°;  in  150  mil  of  sat.  NaOl-{-Aq  at 
i:i.5°;  in  149  ccm.  of  ^  sat.  Nu<1l-|-Aq  at 
I«..V:  til  2M  ccm.  of  J,,  B-it    Na(H4-A<i  at 
K$5°.    (KassU»nd(*r.) 
^  l(X)  ccm.  sat.  Na(U+Aq  ;l%ih«.>lvc»  0.(>7S5  & 

2jW>  at  i:*.V*0.  '  IfmVnn/1,!  sat.  XaCI+Aq 

1  ';  sat.  Xa('l-HA<j  dissolve  t).40S5  ^.  C'u»S(>4-h 
2  IF-iO  at  lii  ./>**.    (l)rocxc.) 

\Vt.  of  HM!»  H-IU 
of  suhm<m  rraniH 

10Hi,o 

joiM.o 

105S    1 
1191  V, 

\:m.\ 

C8.Nu.NO, 

<».  CnSO* 
per  I 

f               0 
25 
50 
HK) 
200 
300 
ttOf) 
(>55 

2  OS! 
4  252 
5  50;> 
7.100 
8.790 
9  2K2 
7  SXtf 

(Seidell  and  Smith,  J.  phv.s. 
495.)  * 

^1  L  fiat.  XaXO3+Aq  at 

(Uiotn.  15K^  8. 

25°,  containing 
K  r»'>  «•  n«^^, 

214.) 


and  Brown,  J.  phya.  Ch.  1905,  9. 


Solubility  in  KBr+Aq  at  21°. 


Solubility  of  OiSO4  ia  XuCI+Aq  ut  t°. 


U.  KHr 

IHT  I. 

<J.  (Wh 
JMT  I. 

(S.  K»r 

IXT  1. 

(J,  <'aSOnM*rI. 

t* 

20 
44 
(>7 
85 
101 

NaVl 

19.90 
19.93 
19.95 
19.90 
20.08 

r«H«;« 

0.823 
O.HIIO 
0.«:«2 
O.H2:* 
0.(W2 

1° 

130 
Ui5 
109 
179 
225 

NaC'I 

19.92 
20  04 
20.05 
20.10 
2t  ,(K) 

CliHOi 

0.892 
0.250 
0/244 
0.229 
0,178 

0 
10 
20 
40 

t$o 

80 

2.05 
3  1 
3,« 
4.5 
5.2 
5.9 

KM) 
125 
150 
200 
250 

«.3 

H.7 
7,0 
7.3 
Double  salt. 

(TUden   and   ShenHtone,    Roy.   Hoc,.    Proc. 
38.331.) 

(Ditto,  A.  ch.  1898,  (7)  14.  294.) 
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Solubility  of  CaS04  in  NaCl+Aq  at  t°. 


21  5 
19  5 
21 
18 


SlaCl 


100  com 
dissolve 

&.SO4 


3  53 

7  35 

11.12 

14  18 


0  5115 
0  6429 
0  7215 
0  7340 


17  5 
101.0 
102  5 
103 


17  46 

3.53 

14  18 

17.46 


100  ccm 
dissolve 

CaS°O4 


0  7369 
0  4891 
0  6248 
0  6299 


(Lunge,  J.  Soc.  Chem  Ind.  4.  31.) 

100  pts.  H20  containing  pts   NaCl  dissolve 
pts  CaSO4at20°. 


Pts         Pts 
NaCl     CaSO4 


0  00 
0  52 
2.03 
5  02 


0  225 
0  301 
0  441 
6.15 


Pts. 

NaCl 


5  05 
10  00 
20  00 


Pts 
CaSO4 


6  34 
7.38 
0.823 


Pts 

NaCl 


24  40 
35.10 
35.86 


Pts 
CaS04 


0  820 
0  734 
0.709 


(Tilden  and  Shenstone.) 
Solubility  in  NaCl-fAq  at  26°. 


g  perl 


NaCl     CaS04 


wt  of 

1  cc 

solution 


g  perl 


NaCl      CaS04 


wt  of 

1  cc 

solution 


Solubility  in  NaCl +Aq. 


30 

o 

52 

o 

70 

o 

82 

o 

o_ 

0 

§ 

Q 

o 

0 

o 

0 

*l 

O  o 

O  ° 

£3 

0^ 

55  S, 

0 

O 

oft 

O 

O 

a 

c 

O 

0  fi 

2  5 

0.5 

2  3 

0  5 

2  2 

0  0 

2  07 

10  3 

3  6 

1  1 

2  4 

10  0 

3  4 

1  0 

2  IS 

30  3 

5  0 

5  0 

2  9 

29  6 

4  9 

5  0 

2  65 

47  3 

6  1 

10  1 

3  5 

48  8 

5  8 

10.1 

3  30 

73  4 

6  9 

29  6 

5  0 

132  7 

7  4 

29  5 

4  68 

126  9 

7.3 

48  3 

5  8 

195  0 

7  6 

48  8 

5  54 

192  4 

7  7 

75  7 

6  6 

74  9 

6  23 

131.6 

7  1 

128  7 

7  00 

195  9 

7  4 

195  1 

7  15 

(Cameron,  J.  phys.  Ch  1901,  5.  562.) 

1  1.  sat.  NaCl-fAq  at  25°  containing  318.3 
g.  NaCl  dissolves  5.52  g.  CaS04.  (Cameron 
and  Brown,  J.  phys.  Ch.  1905,  9.  214.) 


Solubility  in  NaCl-f  Aq. 


G    NaCl  per  I 
of  NaCl+Aq 


G.  anhydrous  CaJSO*  dissolved 
per  litre 


at  14° 


at  20° 


0.00 
9   11 

143.99 
148.34 


2  12 
6.66 
7.18 
7  16 


0.9998 
1.0644 
1  0981 
1  012 


176.50 
228  76 
264.17 
320.49 


7.12 
6  79 
6.50 
5.72 


1196 

1488 

1  1707 

1  2034 


(Cameron,  J.  phys  Ch.  1901,  5.  556.) 
Solubility  m  NaCl+Aq  at  15°. 


G.  CaS04  per  1. 


2  3 

2  5 

3  1 

3  7 

4  8 

5  6 
7.4 


G  NaCiperl 


0  6 

1  1 
5  1 

10.6 

31  1 

51.4 

139.9 


0  0 
2  925 
5  850 
11.70 
14  62 
29  25 
58  50 
87  75 

102  3 

117  0 

131  6 

146.2 

160  8 

175  6 

204.7 

234  0 

263  2 

292  6 


3 

4, 


1  70 

2  32 
2  79 
3.41 

68 
40 
5.72 
6,58 

6  90 
7.10 

7  20 
7  10 
7  00 
6  SO 
6  30 
5  90 
5  50 
5  30 


2  10 
2.70 

3  15 
3.75 

4  00 

4  70 

6  00 
G  85 

7  15 
7,30 
7.30 
7  13 
7  05 
«  80 
0.30 

5  90 
5  52 
5  30 


(Cameron,  J.  phys.  Ch.  1901,  6.  559.) 
Solubility  in  NaCl+Aq  at  26°. 


(d'Auselme,  Bull  Soc.  1903,  (3)  29.  373.) 
Solubility  in  NaCl+Aq. 


NaCl  in  100  g  HaO 


0,0000 
9.4307 
15  2056 
15.6859 
18  8570 
25  0478 
29  3509 
36  5343 


CaS04  in  100  g.  HaO 


0.2126 
0.6886 
0  7581 
0.7575 
0.7605 
0  7439 
0.7219 
0  6515 


G.  NaCl  in 
100  cc  solution 


0  00 

2  44g 

4.77g. 

9  50  g. 

14.22g, 

23  15  g. 

31  30  g 


G  CaSOi-f-SHsO 


0.200g. 
0.635g. 
0.826g. 
1  056  g. 
l.lOSg. 
1.275g. 
1.583g. 


(Cameron,  J.  phys.  Ch.  1901,  6.  564.) 


(Cloez,  Bull.  Soc.  1903,  (3)  29.  167.) 
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Solubility  in  NaCl+Aq  at  t° 
When  a  sat.  solution  of  NaCl  is  shaken 
with  a  mixture  of  solid  NaCl  and  CaSO44- 
2H2O,  the  calcium  sulphate  dissolved,  cal- 
culated trom  the  amount  of  CaO  in  solution,  is 
always  greater  than  that  calculated  from  the 
sulphuric  acid  in  solution.  Similar  results  are 
obtained  when  solid  calcium  sulphate  alone  is 
shaken  with  a  sat  solution  of  XaCl. 


In  100  g   of  the  solution 


Cl 


0 
10 
25 
40 
.">() 
00 
02 
0.5 
71 
75 
So 
99 


15  253 

15  920 
1.5  967 
10  123 
10  270 
10.324 
10  361 

16  459 
10  480 
10.524 
10  070 
17.128 


CaS04  calc 
fioni  CaO 


0.4404 
0  4477 
0.4009 
0  4938 
0  5093 
0  5305 

0  5435 
0  5578 
0  5003 
0.5399 
0  4000 


CaSCh  calc. 
from  SO* 


0.4334 
0  4420 
0  4542 
0  4730 
0.4S32 
0  5047 
0  5001 
0.3749 
0.3031 
0.35S7 
0.3519 
0.3414 


lArth,  Bull.  Sue  11)00,  (3)  35.  780.) 

Within  a  temp,  range  from  25°-80°  CaS<X 
CaSOt  forms  no  double  salt  in  solutions  of 
NaCl.  At  any  concentration  with  respect  to 
the  latter  maximum  solubility  occurs  with  155 
g.  NaCl  per  1.  and  amounts  to  7.3  g.  CaS04  at 
80°.  (Cameron,  J.  phys.  Chem.  1907,  11. 
490.) 

See  dho  under  Gypsum,  p.  053. 

Solubility  of  CtuSO4  in  NaCI+Aq  in  contact 
with  Holid  Ca(HC()3j2. 


(J.  C'ttS04 

G   CafHCOaH 

G.  NuH 

I««r  1. 

perl. 

PIT  1. 

1.9298 

0  0(503 

0.000 

2.7200 

0.0724 

3.028 

3.4400 

0.0885 

11.400 

5.1500 

0.1000 

39.020 

0.4240 

0  0003 

79.520 

5.2720 

0.0503 

121.  (KX) 

4.7800 

0,0482 

193.800 

4.4020 

0.0*02 

207.000 

(Cameron  und  Hoiclell,  J.  pliys.  Chem.  1901. 
6.  053.) 


Sol.  in  287  ptn,  (NrH4)jW)4+Aq  (I  A). 
(Freaeniua.  55.  anal.  30.  593.) 

1  g.  CaS04  in  ml  in  327  com.  (NH4)»SO4 
+Aq  at  9°;  in  369  ccm.  »/T  «at.  (NH4)#O4+ 
Aq  at  13.5°.  (Fasstender.) 

Solubility  in  *at.  (NrH4)*S04,  or  Na^O4  is 
the  same  as  in  H*0.  (Droeze,  B.  10.  330.) 


Solubility  in  (NH4)sSO4+Aq  at  25° 


g.  per  1  solution 


0  00 

0.129 

0.258 

0  821 

1  G43j 
3  287 


0  208 
0  204 
0  199 
0  181 
0.100 
0  154 


xvt  of 
100  cc 
solution 


99 
99 
99 
99 
99 
100 


g  perl 


0  575 
13.15 
20  30 
84  9 

169  8 

339.0 


\st.  oi 
100  co 
solution 


0.144 
0.14G 
0  102 
0  233 
0  333 
0  450 


100  30 
100.82 

101  76 
105.34 
110  32 
119.15 


(Sullivan,  J.  Am  Chem.  Soc.  1905,  27.  529.) 
Solubility  in  (XFT4)*SO4+Aq  at  50°. 


*«. 

per  1. 

CaiSO* 
per  1 

Solid  phase* 

0 

2  108 

I  0020 

15  05 

1  009 

1  0113 

30.07 

1  750 

1  0440 

91.0 

2  542 

1.0819 

100.4 

3  402 

1  1108 

221  0 

4  008 

CaS(>4~f-~H.i<> 

1   1385 

280  0 

4.090 

1   1053 

340.0 

5  OS4 

1   1972 

415  0 

5  330 

1  .  1904 

410  5 

5  354 

1  20  i3 

1  21S7 

42S  4 
479  4 

4  032 
3  524 

CuSO«,  (XH4>eS<>4  f 

1  2437 

530,8 

2  152 

2H»<) 

1.2480 

558  0 

1.980 

1.2502 

504  7 

1.98 

I  2508 

500  0 

1  08 

(NHijjStU 

1.2510 

500  7 

0 

(Bell  and  Taber,  J.  phys.  Chem.  1906,  10. 
Solubility  of  CaS04  in  (NH4)2S04*Aq  at  t°. 


JBxmsof 


6 

40,5 
58 
78 
100 


0.1529 
0.1569 
0.1662 
0.1068 
0.2546 


J. 

Y* 


41.82 
44.55 
46.07 
47.51 
49.45 


f  CttHO* 


3 
31 
60 
75 
80 
84 
100 


0.3782 
0.4070 
0.5083 
0,5898 
0.6108 
0.5725 
0.4895 


36.62 
35.50 
34.97 
34.86 
34,88 
32.40 
25.97 


(Baxre,  C.  R.  1909, 148. 1605.) 

The  solubility  of  CaSO<  in  HSO  is  consider- 
ably increased  oy  the  presence  of 
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but  decreased  by  the  presence  of  K2S04. 

Solubility  in  K2SO4+Aq  at  25°. 

(Barre,  C.  R.  1909,  148.  1606.) 

g.  per  1. 

wt 

of  1  cc.  of 

K*S04 

CaSO4 

solution 

Solubility  in  CuSO4+Aq  at  25°. 

0,0 
4  88 

2  08 
1  60 

0 

1 

9981 
0036 

Sp.  gr.  of  the 
solution  25°/25° 

fip£f°4 

g.  CaS04 
perl 

5  09 

9  85 

1  56 
1.45 

1 

1 

003S 
0075 

i 

Q    K7 

1  4C 

o 

151 

1  002 

1.144 

2  068 

28  35 

1  55 

1 

0229 

1  005 

3  564 

1.986 

30.66 

1  57 

1 

0236 

1.007 

6  048 

1.944 

32  47* 

1  58 

1.016 
1.021      • 

14  814 
19  729 

1.760 
1  736 

*Sokd  phase  syngemte 
(Cameron  and  Breazeale,  J.phys.  Ch.  1904,  8. 

1.030 

29  543 

1.688 

1  041 
1.051 

39  407 

49.382 

1  718 
1.744 

Solubility  in  K2S04+Aq.  at  25°. 
In  1000  fir.  of  the  solution 

1  061 

58  880 

1  782 

mole  K2S04 

mole  CaS04 

1  098 

97.950 

1.931 

3.223 

0  223 

1  146 

146  725 

2  048 

(D'Ans,  Z.  anorg. 

1909,  62.  151.) 

1.192 
1  218 

196.021 
224  916 

2  076 
2  088 

Solubility  of  CaS04  in  K2S04+Aq  at  t°. 

Excess  of  K2SO4 

-n                 t  /"<     v  \ 

(Bell  and  Taber,  J.  phys,  Ch.  1907,  11.  637.) 

^ 

* 

^ 

^ 

MgS04+Aq, 

t° 

^§ 

* 

^? 

^ 

InsoL  in  sat.  MgSO4+Aq. 

1  g.  CaS04  is  sol    in  1162  ccm.  Vio  sat. 
MgS04-fAq  at  135°.     (Fassbender,  B.  9. 

0 
18 

0.1296 
0.1531 

2.00 
2.79 

0  0229 
0.0271 

6  99 
9  SI 

|p*  Sol  in  635  pts    sat.  MgS04+Aq  at  19° 
(Karsten.) 
Absolutely  insol.  in  sat.  MgS04+Aq,  and 

51 
80 
99 

0  1754 
0  1922 
0  1980 

4  21 
5  00 
5.39 

0  0300 
0  0349 
0  037J 

14.18 
17  55 
19.70 

pptd.  from  aqueous  solution  by  the  addition 
of  MgS04.    (Droeze,  B.  10.  340.) 

1  1.  Vio  sat.  MgS04-l-Aq  dissolves  0.86  g 
CaS04+2H20.    (Droeze.) 


Solubility  in  MgSO4+Aq  at  25°. 


g  perl 

Sp.gr. 
at 

25°/25° 

g,  per  1 

Sp.  gr. 
at 

25°/25° 

MgS04 

CaS04 

MgSO4 

CaSO* 

0  0 

2.046 

1.0032 

149.67 

1  597 

1.1377 

3  20 

1  620 

1.0055 

165  7 

1  549 

1  1479 

6.39 

1  507 

1.0090 

171  2 

1.474 

1  1537 

10.64 

1  471 

1.0118 

198  8 

1.422 

1  1813 

21  36 

1  478 

1  0226 

232  1 

1.254 

1  2095 

42.68 

1.558 

1  0419 

265  6 

1  070 

1  2382 

64  14 

1.608 

1  0626 

298.0 

1.860 

1  2624 

85.67 

1.617 

1  0833 

330.6 

0  647 

1.2877 

128.28 

1.627 

1  1190 

355  0 

0  501 

1.3023 

(Barre,  C.  R.  1909,  148.  1606.) 

Ag2S04-fAq. 

1 1.  of  the  solution  contains  2.31  g.  CaSO4 
+7.23  g.  Ag2S04=9.54  g,  mixed  salts  at  17°. 
Sp.  gr.  =  1.0083. 

1 1.  of  the  solution  contains  2.61  g.  CaSO4+ 
8.11  g.  Ag2S04= 10.72  g.  mixed  salts  at  25°. 
~p.  gr.  =  1.010.  (Euler,  Z.  phys.  Ch,  1904, 
J.  313.) 

Na2S04+Aq. 

1  g.  CaS04  is  sol.  in  398  ccm  sat.  Naj»SO«+ 
Aq  at  10  5°. 

Solubility  of  CaSO4  in  Na2SO4+Aq  at  22° 


(Cameron  and  Bell,  J.  phys.  Ch.  1906,  10. 
210.) 


G  CaSO*  per  1. 

G  Naa8Q4perl. 

2  084 

0  000 

1.583 

2  771 

1.433 

13  820 

1  408 

16.3m) 

1  569 

39  310 

1  841 

77  320 

2  185 

133  00 

2.414 

193.800 

*2  578 

*222.580 

1  g.  CaS04  is  sol.  in  2325  ccm.  sat.  KaSO4+ 
Aq.  at  13.5°;  in  664  ccm.  V*  sat.  K2S04+Aq 
at  13.5.° 


*Both  CafcJO4  and  Na28O4  as  solid  phases  in 
contact  with  the  solution. 
(Cameron  and  SeidelL  J.  phys.  Chem.  1901,  5. 
650.) 
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Solubility  m  Nti2SO4+Aq  at  25° 

Solubility    in    N/200    KHCjH4O8+Aq+ 

K  C**        A  r>  •»  J-  n  w?  <-k       n  ni  rj             f\    OPTKfl        ff          f^flQf~\           T1  fit-       1  f\f\ 

wt   ot  1000  rnu 
of  jaolution  grams 

g    Xa«S(  >  i  per  1 

6  CavSOi  perl. 

o/o  tartaric  acia=u..£Ooo  g.  L/aQU4  per  iuu 
g.  solution. 
Solubility     in      10%     alcoholic      N/400 

1001  26 
1007  59 
1011  45 
1020  46 

2  390 
9  535 
H  132 
24  369 

1  650 
1  457 
1  388 
1  471 

KHCoHA+5%    tartaric    acid  =0.1086    g. 
CaS04  in  100  g.  solution.    (Magnanini.) 
Insol.  in  methyl  acetate.     (Naumann,  B. 
1909,  42.  3790);  ethylacetate.    (Naumann,  B. 

1031  48 

36  979 

1  563 

1910,  43.  314.) 

1039  12 
1079   £7 

40  150 
94  220 

1  650 
1  980 

Solubility  in  sugar  +Aq  at  t°. 

1096  47 

115  084 

2  096 

G  OaSOi  dishol\otl  in  1  1.  8iiff.ii  solutions 

114°  06 

146  612 

2  234 

<  « 

1170  47 

205  105 

2  503 

sugiir 

30° 

40° 

50° 

00° 

70° 

80° 

1212  00 

257  100 

2  650 

o 

2  157 

1  730 

1  730 

1  052 

1  710 

I  Cameron   and    Breazeale,   J.   phvs    Chem. 

10 

2  041 

1  730 

1  730 

1  574 

1  571 

1  613 

1904,  8,  340,) 

20 

1  80S 

I  652 

1    UO 

1  3SH 

1  419 

1  263 

27 

1  550 

1  43S 

1  361 

1  283 

1  2S3 

0  072 

1  1.  sat.  NaaS04+Aq  at  25°  containing 
254.09,    XaaSO4   dissolves   2.58    g.  CaSO4., 

35 
12 

1  203 
1  030 

1  050 

1  0X8 
0  777 

1    108 
0  81(5 

0  914 
0  855 

0  729 

(Cameron  and  Brown,  J.  phvs.  Ch.  1905,  9 
214.) 

49 
55 

0  5(M 
0  t«(i 

0  739 
0  505 

0  5tM 

0  4S6 

0.603 
0  309 

')  4SO 
0  330 

and  "accelerated  by  cone,  solution  of  sodium, 
potassium,  ammonium  and  magnesium  sul- 
phates. (Kohland,  2.  Klektrochom.  190$. 
14.  422.)  ' 

More  than  10  times  as  much  CaS04  dis- 
solves in  sat.  XaaSaOa  4-Aq  as  in  HaO.  ( Diehl. 

Insol.  in  alcohol,  of  0.905  sp.  gr.  or  less. 
(Anthem,  J.  pr.  14.  125.) 

Solubility  in  IGVo  alcohol =0.0970  g. 
Ca*SO4  per  100  g,  solution.  (Magnanini, 
Gajsz.  Ch.  it.  1901,  31.  (2)  544.) 

Sol  in  <hl.  alcoholic  solutions  of  NH4NOs, 
KX03,  XaXO,,  NH4CI,  KC1,  and  NaCl. 
(Margueritte,  C.  R.  38.  308.) 

Sol.  to  considerable  extent  in  NHjCsIIaOs 
-f-  Aci,  especially  if  freshly  pptd.  More  sol. 
in  NHAIftOs+Aq  than  in  XH4CI+Aq. 
(Weppen,  J.  pr.  11.  182.) 

More  sol.  in  XIUCsIIaOa+Aq  than  in  other 
XH4  salts.  (Cohn,  J.  pr.  (2)  35.  13.) 

More  sol.  in  XaCallA+Aq  or  KCl+Aq 
than  in  H20.  (Mulder.) 

Solubility  in  X  2CX)  potaasium  hydrogen 
tartrate+Aq- 0.2823  g.  CaSO4  por  100  g. 
solution.  (Mugnanini,  Gazas.  oh.  it.  1901, 31. 
(2)  544,) 

72M  xnillimols.  per  L  of  CaSO^HaO  i"*<i 
sol.  at  25°  m  ammonium  citratc+Aq  (con- 
centmtion»0.5  millimols.  per  1.) 

30,39  millimols  per  1.  of  CaS04+2HiO  arc 
sol.  at  25°  in  sodium  citrate+Aq.  (Con- 
0(intration«0.25  millimols  per  1.  (Iliudell, 
Z.phys.Ch.  1910,.  70.  452.) 

100  pis.  glycerine  dissolve  0.957  pt.  OaSO* 
4*2HaO,  and  solubility  inen»ii8(«  with  the 
temp.  (Asselin,  C,  R.  76.  884.) 

100  g.  glycerine  (sp.  gr.  1.250)  dissolve 
5.17  g.  Cu804  at  15-1(5°.  (Ossendowski, 
Pharm.  J.  1907,  79.  575.) 

Solubility  in  10%  alcoholic  N/200 
KHCiH40«+Aq -0.0866  g.  CaSO4  per  100 
g.  solution. 


(Stolle,  2.  Ver    Zuekennd,    1000,   50.  3IU). 

Min.  Anhydrite. 

+2H20.  'Min.  (!yp  mm 

(ij/pttum.  A  sat.  aq  solution  of  gypsum 
of  particles  not  less  than  2/u  contains  2.085  g. 
CaSO*  per  litre  at  25°. 

A  sat.  aq.  solution  of  gypsum  of  particles 
not  smaller  than  O.SM  contains  2.470  g.  CaSO4 
per  liter  at  25°.  (^=0.0001  cm.)  (Hulett 
and  Allen.  Z.  phvs.  Ch.  1901,  37.  391  and 
39;* ) 

Solubility  in  II-jO  at  t°. 


f 

g  CuSthm  loo 
««M    of  the 

IVnnitv  of  th<» 

I,,.'     v         i    iO 

solution 

hOlUUOU  111    \ 

0 

0  17590 

1   001970 

10 

0  19285 

1  001727 

IS 

0.20160 

1,000590 

25 

0  130805 

0  999109 

'50 

0  12''KU5 

0  997891 

JS5 

0  209(50 

0.99W22 

to 

0,20970 

0  99*390 

45 

0.20S35 

0  992370 

55 

0.20095 

0.987900 

05  3 

0.19320 

0  982500 

75 

0.1X475 

0.977721 

100 

0.10195 

(Hule.tt  and  Allen,  J.  Am.  Chem.  Soc.  1902, 
24.  C74.) 

1 1.  HaO  dissolves  2.13  g.  CaSO4-f-2HaO  at 
25°.  (Euler,  Z.  phys.  Ch.  1904,  49/314.) 

2023  mg.  arc  oissolved  in  1  L  of  sat.  solution 
at  18°.  (Kohlmusch,  Z.  phys.  Ch,  190H,  64. 
16S.) 

1  L  HjO  dissolves  2.267  «.  CaSO4+2HsO 
at  0°;  2.684  &  at  35°;  2.062  g.  at  50°;  and 
2,155  g.  at  100°.  (Cavazzi,  C.  C.  1905,  L 
1693.) 
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1 1  H20  dissolves  29.5  milh'equivalents  at 
18°;  30  at  50°;  23.3  at  100°.  (Melcher,  J, 
Am.  Chem.  Soc.  1910,  32.  63.) 

See  also  under  CaSO4. 

Solubility  of  pulverized  ggypsum  in  NaCH-Ac 


Grams  gypsum 

G  NaClperl 

G  CaSO4  per  1 

2.99 

0  99 

2  37 

3  82 

4  95 

3.02 

4  48 

10.40 

3  54 

6  31 

30  19 

4  97 

7.51 

49  17 

5  94 

8  53 

75  58 

6  74 

9  42 

129  50 

7  50 

9  17 

197  20 

7  25 

8  88 

229  70 

7  03 

7.19 

306  40 

5  68 

6  79 

315  55 

5  37 

(Cameron,  J.  phys.  Chem.  1901,  5.  559.) 
See  also  under  CaS04. 


Plaster  of  Paris  contains 
according  to  Chatelier  (C.  C  1889,  1.  203). 


Calcium  teahydrogen  sulphate,  < 

Decomp.  by  H20.  (Schultz,  Pogg.  133. 
137.) 

Calcium  cupric  potassium  sulphate, 
Ca2K2Cu(S04)4-j-2H20. 

(D'Ans,  B.  1908,  41.  1778.) 

Calcium  magnesium  potassium  sulphate, 
2CaS04,  MgS04,  K2S04-f2H2O. 

Min.  Polyhaltie.  Sol.  in  H20  with  residue 
of  CaS04. 

4CaS04,  MgS04.  K2S04+2H20.  Min. 
Krugtie.  Decomp.  by  H20. 

Calcium  potassium  sulphate,  CaK2(S04)2+ 
H20. 

Min.  Syngenite.  Sol.  in  400  pts.  H2O. 
(Zepharovitch.)  Less  sol.  than  K2S04, 
Decomp.  by  heating  with  separation  of  CaSO4 
Decomp.  by  H20  until  25  g.  K2S04  are  dis- 
solved in  a  litre,  after  which  there  is  no  de* 
composition.  (Ditte,  C.  R.  84.  86.) 

Easily  sol.  in  diL  acids.    (Phillips.) 

Solubility  of  syngenite,  CaK2(SO4)2-f  H2O  in 
KaSOi-t-Aq  at  25°. 


Calcium  hydrogen  sulphate,  CaH2(S04)2. 
100  pts  H2S04  of  1  82  sp.  gr  dissolve  about 

Wt  of  1000  ccm 
of  solution  grams 

g.  KzSO*  per  I. 

g.  CaSOi  per  I. 

2  pts.  CaS04;  100  pts.  fuming  H2S04  dissolve 
10,17  pts.  CaS04  (Struve,  2.  anal.  9.  34)  :  100 
pts.  H2S04  dissolve  2.5  pts    CaS04  (Lies- 

1013  08 
1015.78 

16  31 

19  87 

*1.495 
1  529 

Bodart  and  Jacquemin,   C.  R    46.    1206); 
CaS04  is  precipitated  by  H20  from  H2S04 
solution  . 

1020  01 
1024  54 
1036  82 

25,01 
30  83 
46  99 

1.537 
1  565 
0  810 

100  pts.  boiling  HjjS04  dissolve   10  pts. 
CaS04.    (Schultz,  Pogg.  133.  137.) 

1058  10 
1085  91 

75  45 
112  87 

0  451 
0.330 

Solubility  of  CaS04  in  H2S04+Aq 

*In   first   four   determinations   syngenite 
completely  decomposed. 

wt.  of  1000 

g  CaSOi  per  I  at 

(Cameron  and  Breazeale,   J.   phys.   Chem, 

ccm.  of 

g.  HssSO* 

1904,  8.  339  ) 

solution  at 
25° 

per  1 

25° 

35° 

43° 

This  double 

salt  is  stable  between  0°  and 

999.1067 
1002.493 
1002  553 
1005  091 
1009  787 
1030.151 
1043.470 
1075  613 

0  00 
0.48 
4.87 
8.11 
16.22 
48.67 
75  00 
97  35 
146.01 

2.126 
2,128 
2.144 
2.203 
2.382 
2  727 
2  841 
2.779 
2.571 

2  209 
2  451 

3*397 

3.606 
3.150 

2.145 
2.236 
2.456 
2.760 
3.116 
3  843 
4.146 

4  139 

)9°  in  the  presence  of  an  excess  of  either 
CaS04  or  K2S(>4.   In  this  temp,  interval  the 
double  sulphate,  2CaS04,  K^O*,  3H20  de- 
scribed by  Ditte  (C.  R.  84.  867)  does  not 
exist.    (Barre,  C.  R.  1909,  148.  1607.) 
Ca2K:2(S04)8+3H20.     Decomp.   by   cold 
H20.    (Ditte,  C.  R.  84.  867.) 
5CaS04,   K2S04+H20.     Slowly  decomp. 
by  H20.    (van't  Hoff  and  Geiger,  B.  A.  &. 

1113*392 

194.70 

2.313 

3.551 

1904.  935.) 

1141.755 

243  35 

1.901 

2  959 

1168.143 

292.02 

1.541 

2.481 

Calcium  potassium  zinc  sulphate, 

Ca2K2Z;n(S04)  4+  2H2O. 

(Cameron  and  Breazeale,  J.  phys.   Chem 

(D'Ans,  B.  1908,  4L  1778.) 

1903,  7.  574  ) 

100  pts.  hot  cone.  HaSO4  dissolve  approx. 
10  pts.  CaS04.  (Rohland,  2.  anorg.  1910,  66. 
206.) 

Decomp.  by  H20. 


Calcium  rubidium  sulphate,  CajRbi(SO4)i. 

(D'Ans,  B,  1907,  40.  4913.) 

+3HA   Deoomp.  by  HA    (Ditto,  C. 
84.  86.) 

(D'Am) 
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Calcium  sodium  sulphate,  CaNa2(S04)2. 

Mm.  Glaiibent?.     Gradually  sol.  in 
but  crystals  of  CaS04-f2H20  soon  separate 
out.    (Fritzsche.) 

Insol.  in  alcohol,  and  cone.  NaC2H302-f 
Aq;  decomp.  by  H20.  (Folkhard,  C.  N.  43. 
6.' 

CaXa4(SO4)3-f2H20.  Decomp.  by  H20. 
(Fritzsche.) 

Calcium  titanium  sulphate,  CaS04,  Ti(SO4)2. 
Ppt.;  decomp.  by  H20  giving  titanic  acid. 
(Woinland,  Z.  anorg.  1907,  54.  254.) 

Calcium  uranium  sulphate. 

Mm.  Uranochalnte. 

Min.  Mcdjidite.  Easily  sol.  in  dil.  HC1+ 
Aq. 

Cerous  sulphate,  Cc2(S04)s. 

Anhydrous  cerous  sulphate  is  much  more 
sol.  in  HaO  than  the  hydrated  salt. 

Easily  sol.  in  cold  H^O  if  added  thereto  in 
small  amounts.  If  large  amount  of  Ce2  (804)3 
is  treated  with  a  little  H20  it  hardens  with 
evolution  of  heat,  and  becomes  very  difficultly 
soluble.  100  pts.  H20  dissolve  161  pts. 
Co2<S04)8  at  0°  and  17.8C  pts.  at  19°, 

Ce2(8O4)3-hAq  sat.  in  cold  deposits 
CesfSOOs  at  75°,  and  only  2.25  pts.  remain  in 
solution  at  100  .  (Jolin,  Bull  Soc.  (2)  21. 
530.) 

100  pts.  HaO  dissolve  K.31  pts.  Ce2(S04)»  at 
20°;  8.0H  pts.  at  45°;  4.95  pts.  at  60°;  0.504 
pt.  at  100*.  (Buhrig,  J.  pr.  (2)  12.  240.) 

CO  pts.  anhydrous  salt  dissolve  quickly  at 
0-3°  in  100  pts.  HaO. 

At  15°  the  solution  solidifies,  and  the  mother 
liquor  contains  only  27.88%  Ce3(S04)».  At 
15°  the  maximum  attainable  strength  is 
31.02%  Cea(804)$.  (Brauner,  Chem.  Soc.  63. 
357.) 

100  pts,  HaO  dissolve  10.747  pts.  Ce*(S04)8 
at  jlO0;  9.648  pts.  at  19°;  6.949  pts.  at  33°. 

The  solubility  of  Cea(SO4)»  in  H*O  is  dimin- 
ished by  the  addition  of  (NHO^Q*  K2S04 
or  Nai&X><.  (Barre,  C.  R.  1910, 161.  #72.) 

Sp.  Rr.  of  Gt»s(NO«)i+Aq  wan  found  to  be  ron- 
st»mt  whether  Ce»(K<)4)3  or 
8H/>  wan  iwc»d.    The  following 
wore  obtained  at  15°. 


Pta. 

PtH. 

Cd*(804)i  to 
100  pt*.  11*0 

Hp.  «r. 

Ce«(B(>«)«  to 
lOOptH.  IW) 

Hp.  Kr. 

3.17 

.(KJOOT) 

12.66 

1.11917 

6,11 

.05812 

14.50 

1.13665 

R.J  »6 

.07910 

15.64 

1  .  14623 

9.m 

.09085 

21  .  19 

1.19640. 

10.55 

,09939 

31.62 

1.28778 

11,06 

.10987 

... 

Pc'i  100  pts  H2O 

(NHi)aSOi 

OeaOSOih 

0.00 

10.747 

3.464 

1  026 

9.323 

0  782 

19  240 

0.748 

29  552 

0  701 

45.616 

0  497 

55.083 

0  194 

63.920 

0  090 

72.838 

0.035 

(Brauner,  Chem,  Hoc.  53. 357.) 


4.5  pts.  Ce2(S04)3   dissolve   in    100   pts. 
H2S04.     (Wyrouboff,  Bull  Soc.  (3)  2.  745.) 


Solubility  in  (NH4)2S04+Aq  at  16°. 


(Barre,  A.  ch.  1911,  (8)  24.  252.) 


Solubility  in  Na2S04-f  Aq  at  19°-20° 


Per  100  pts  H8() 

NajSOi 

CVjrtSOilj 

0.00 

ft.  fit 

0  328 

0.037 

0  684 

0.259 

1  091 

0.0937 

1  392 

0  057 

1  699 

0.0303 

2  640 

0.012 

3.589 

0  0065 

5  660 

0  0040 

7.710 

0.0037 

(Barre,  A.  ch.  1911,  (8)  24.  251.) 


Solubility  in  K2S04+Aq  at  10°. 

Per  lOOptH,  IUO 

KaS04 

CWHOVh 

0  00 
0,178 
0,510 
0  720 
1.290 

10.747 
0.956 
0.432 
0.250 
0.0419 

(Barre,  A.  ch.  1911,  (8)  24.  248.) 


+4HaO.    100  g.H*0  dissolve  at: 
3d0     40°     50°     57° 
8.5    6.Q4    3.43    2.34  g.  Cea(SO4)». 

65°     70°    82°   100.5°  bpt.  of  sat,  solution. 
1.883  1.38  1.01    0.43  g.  Ce»(S04)* 
(Koppd,  Z.  anorg.  1904, 41. 399.) 
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+5H20. 

100  pts  H2O  dissolve  pts  Ce2(SO4)sat  t° 


t° 

Pts  Cea(SO4)3 

100 
80 
60 
50 
40 

0  775 
1  70 
3  45 
5.56 
8.20 

(Muthmann  and  Rolig,  Z.  anorg    1898,  16. 
456) 

100  g.  H20  dissolve  at: 
45°         60°         70° 
8.833      3.247      1.929  g.  Ce2(S04)8. 

80°         90°        100.5°  bpt.  of  sat.  solution. 
1.207      0.8355      0.469  g.  Ce2(S04)s. 

Muthmann  and  Rolig's  determinations  are 
inaccurate.  (Koppel.) 

+8H20.  100  pts.  H20  dissolve  14.92  pts 
Ce2(SO4)3  at  20°  from  Ce2(S04)s-J-8H2O3 
(John ) 

100  pts.  H20  dissolve  pts    Ce2(SO4)3  at  t°. 


Pts 

Pts 

t° 

Ce2(S04)3 

t° 

Ce2(S04)  3 

0 

19  10 

50 

12  48 

18 

17  32 

60 

9.40 

30 

16  13 

70 

4  24 

(Muthmann  and  Rokg.) 

100  g.  H2O  dissolve  at: 

0°          15°        20  4° 
10.09      11.06      9.525  g.  Ce2(S04)s, 

30°       40°         50°         60° 
7.388      5.947      4.785      4.064  g.  Ce2(S04)8. 
Previous   determinations   are   inaccurate. 
(Koppel,  2.  anorg.  1904,  41.  395.) 

100  g.  sat.  solution  at  25°  contain  7.60  g. 
anhydrous  salt.    (Wirth,  Z.  anorg.  76.  174.) 

Solubility  in  H2SO4-f  Aq  at  25°.    Solid  phase 
Ce2(S04)8-fSH20 


Normality 
HsSCU 

In  100  g  of  the  liquid  are  dissolved 

g  CesOa 

g,  Ce2  (SO4)3 

0 

0  1 

1  1 

2  16 
4  32 
6.685 
9  68 
15  15 

4  604 
4  615 
3  64 
3,01 
2  0 
0  9115 
0  4339 
0  145 

7  60 
7  618 
6  00 
5  018 
3  301 
1  505 
0  733 
0  239 

(Wirth,  Z.  anorg  1912,  76.  191.) 

4-9H2O.    100  pts.  H20  dissolve  17.52  pts. 
Ce2(S04)8fromCe2(SO4)a+9H20.   (Brauner. 

100  g.  H20  dissolve  at: 
0°        15°      21°      30°      31.2° 
20.98  11.87  9,725  7.353  7,185  g.  Ce2(SO4)3, 

31.6°     45°      50°       60°      65° 

7.164    5.13    4.673    3.88    3.595  g.  Ce2(S04)3. 

(Koppel.) 

+12H2O 

100  pts    H2O  dissolve  pts   CeafSCMs  at  t° 


0 

18 
25 


Pts  CeaCSOib 


21  40 

15  44 

16  22 


(Muthmann  and  Rohg,  Z.  anorg.  1898.  16. 
457.) 

100  g.  H20  dissolve  at: 
0°         18.8°       19.2° 
16.56      17.52      17.70  g.  CfcCSOJa. 
Previous    determinations    are   inaccurate. 
(Koppel.) 

Ceroceric  sulphate,  Ce2(S04)3,  2Ce(S04)2-f- 
24H20. 

Decomp.  by  E20.  Sol.  in  HCl+Aq  with 
decomp.  (Mendelejeff,  A.  168.  45.) 

Ce2(S04)3,  3Ce(S04)24-31H20.    (Jolin.) 

Ceric  sulphate,  basic,  CeO2,  S08+2H20. 

Very  si  sol.  in  H30. 

Sol.  in  2500  pts.  H2O.    (Mosander.) 

Boiling  H20  gradually  dissolves  out  HsSO^ 
(Erk.) 

Sol.  in  acids. 

8Ce02,  7S08+12H20:  SCeO*  7SO*+ 
15H20;  6CeO2l  5S084-5H20;  4CeO2,  3SO*-f 
7H20;  and  3Ce(S04)2,  5Ce(OH)4.     All  are 
insol.  ppts. 

Ceric  sulphate,  Ce(S04)2. 

Anhydrous.  Very  slowly  sol.  in  cold,  more 
rapidly  in  hot  H20.  When  solution  has  once 
begun,  almost  unlimited  quantities  may  be 
dissolved.  Insol  in  cone.  H2S04.  (Meyer, 
B.  1904,  37.  144.) 

+4H2O.  Sol.  in  H20  with  immediate  de- 
comp. (Rammelsberg.) 

Decomp.  by  H20.  (Muthmann,  B.  1900, 
33.  1764.) 

Cerous  hydrogen  sulphate,  Ce2(S04)3, 3HaS04. 

Decomp.  by  H20.    (Wyrouboff,  Bull  Soc. 

(3)  2.  745;  Brauner,  Z.  anorg.  1904,  38.  329.) 

Ceroceric  hydrogen  sulphate,  Ce2H(S04)i+ 
13H20. 

Sol.  in  H20.  Forms  very  supersat.  solu- 
tions. 

Solubility  in  H2S04  decreases  with  increase 
in  concentration  of  the  acid*  (Meyer,  B, 
1904,  37.  146.) 
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Cerous  potassium  sulphate,  Ce2(S04)3,  K2S04 
+2H2O 

SI.  sol.  in  HflO;  insol.  in  sat.  K2S04-fAq. 
(Czudnowiez,  J.  pr  80.  26.) 

2Ce2(SO4)3,  3K2S04.  As  above.  (Her- 
mann, J  pr.  30.  1SS.) 

+8H.O.    (Barre,  A.  ch.  1911,  (8)  24.  249.) 

CeafSOOa,  2KaS04+3H20.  As  above. 
(Jolin.) 

Ces(S04)j,  3Ks80i.  Sol.  in  about  56  pts. 
H20  at  9-20°.  Easily  sol  in  acidified  H20. 
Nearly  insol.  in  sat.  K2S04+Aq.  (Jolin.) 

Cea(S04)a,  5K2S04.  Insol.  in  K2SO4-f  Aq. 
(Barre,  I.e.) 

Ceric  potassium  sulphate,  CefS04)2,  2K2S04 

-f2H2O. 

SI.  sol.  in  H20  with  decomp.  Insol.  in  sat. 
K2S04-fAq. 

Ceric  silver  sulphate,  10Ce(SO4)2t  6Ag2S04. 

Only  si.  sol.  in  cold  H«0;  decomp.  by  hot 
II2O  in  which  it  is  readily  sol,  (Pozzi-Escot, 
C.  R.  1013, 156. 1074.) 

Cerous  sodium  sulphate,  Ce2(S04)3,  Na2S04-f- 
2H20. 

Very  si.  sol.  in  H20,  and  still  less  in  Na2S04 
•f  Aq.  1(K)  ccm.  sat  Na2SO< + Aq  dissolve  an 
amount  corresponding  to  6.2  mg.  Ce20a. 
(Jolin.) 

SI.  sol.  in  HCl-f  Aq.    (Czudnowicz.) 

Cerous  thallous  sulphate,  Co2(S04)3,  3T12S04. 

Ppt. 

Ces<S04)3,  T1SS04+2HA  Sol.  in  11*0. 
(Zschiosehe,  J.  pr.  107.  98.) 

~f-4HjO.  Very  si.  sol.  in  cold,  somewhat 
more  in  warm  fi2O.  (Wyrouboff,  Bull.  Soc. 
Min.  14.  83.) 

Cerous    tin    (stannic)    hydrogen    sulphate, 

CeHSn(S04)4. 

Decomp.  by  H«0.  Sol.  in  very  dil.  HCI. 
(\Veinland,  Z.  anorg.  1907,  64.  251.) 

Chromous  sulphate,  CrS04-i-7HiO. 

100  pts.  H20  dissolve  12.35  pts.  CrSCUH- 
7HiO.  Aqueous  solution  can  be  boihnl  with- 
out decomp.  SI.  sol.  in  alcohol. 

+H*0.    (Moissan,  Bull.  Soc.  37.  206.) 

Chromic   sulphate,   basic,   3Cra08,    2SO»+ 
12H20  »2Crs(S04)(OH)4,      Cri(OH)« 
5HaO. 

Insol.  in  HS(X  Sol.  in  acids.  Slowly  de- 
comp. by  KOH-f-Aq  or  K2CO»+Aq. 

5Cra08,  3SO,.  Sol.  in  HSO.  (Ilecoura,  C. 
R.  112.  1439.) 

Cr»0«.SO«~Cr20a(S04).  Ppt.  (Schiff,  A. 
124, 167.) 

-f  lOHiO  or  [CrfOHJ^OHiJ^iSO,.  Nearly 
insoL  in  H*O.  (Werner,  B.  1908. 41. 3451.) 

5Cr*0,,  8SO,  (?).    (Siewert,  A.  126.  97.) 

CriOt,  2SOi  «Cr«0(S04)».  Easily  sol  in  a 
little  HA  but  a  precipitate  is  thrown  down 


by  further  addition  of  H2O,  which  redissolves 
on  evaporation 

5Cr203,  12S03  (?).    (Siewert.) 

2Cr203,  5S03+15H20.  Sol.  in  H20,  insol. 
in  alcohol  and  acetone  by  which  it  is  ppt. 
from  aqueous  solution.  (Nicolardot,  C.  R. 
1907,  145.  133S.) 

Chromic  sulphate,  Cr2(SO4)3. 

Anhydrous.  Insol.  in  H2O,  HNT03,  HCI, 
H2S04,  aqua  rcgia,  and  NH4OH+Aq.  De- 
comp by  boiling  caustic  alkalies,  and  slowly 
by  alkali  carbonates  -f  Aq.  (Schrdttor.)  Ac- 
cording to  Traube  (A.  71.  92)  and  Siewert  (A. 
126.  94),  Schrotter's  salt  is  an  acid  sulphate, 
Cr4rS04)6(OSO,OH)2  -  !?Crs(S04)j,  H2SO4. 
According  to  fitard  (Bull.  Soc.  (2)  31.  200) 
both  salts  exist,  and  formula  of  above  salt  is 
Cr2fS04)flCr2.  Formula  is  2[(Cr203)2,  (S03)6], 
17H*SO4  (?).  (Cross  and  Higgins,  Chom. 
Soc  41.  113,) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.)  Y  ^ 

H-6H20  (?).  Green  modification.  Readily 
sol.  in  H2O  or  alcohol.  Sol.  in  cone.  JI2SO4. 
H20  solution  is  convortofl  into  the  violet  mod- 
ification by  standing  3-4  weeks.  {  Schrottor.) 

4-llH2O  (?).  Extremely  deliquescent;  bo- 
comes  liquid  in  moist  air  in  2  minutes.  Not 
pptd.  by  BaCl2+Aq.  (Recoura,  C.  R.  113. 
857.)  tt  ,  . 

+18H2O.  Violet  modification.  Sol.  in 
0.^33  pt.  H20  at  20°.  When  the  H2(  )  solution 
is  hoated  to  65-70°  it  begins  to  bo  converted 
into  the  green  modification.  This  conversion 
is  also  brought  about  by  cold  HNO«,  ITaSO^r 
PCU.  (fitard,  C.  R.  84,  1090.) 

Sp.  gr.  of  aqueous  solution  of  violet  modi- 
fication of  Cra(SQ4)»  containing: 

5  10  20%Cra(S04)3+lKIIA 

L0275  1.0500  1.1150 

30  40  50%  Cr,(S04)r+IKHaO. 

1.1785      1.^2480      1.3250 

Sp.  gr.  of  aqueous  solution  of  green  modi- 
fication of  Cr4(S04)«  containing: 

10  20  30%Cr2(S04)3+lHHA 

1.0510      1.1070      1.K5SO 

40  50  60%Cr»(S()4)»+18H«O, 

L3055      1.3S25 


70  80%  Cr2(S04)»+l«HOa. 

1.4050      1.5535 

(Gerlach,  55,  anal.  28.  494.) 

See,  also  Chromosulphuric  acid. 

Chromic  hydrogen  sulphate,  Cra(S04)»,  HjSOi 

+16HA 
Tu'o  modification*. 

a.  Violet.    Decomp.  by  HiO. 

b.  Green.    Obtained  from  violet  rnodmcar 
tion  on  heating.    Sol.  in  H»0,    (Weinland, 
Z.  anorg.  1906,  49,  157.) 
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H-24H20.  Decomp.  by  alcohol,  giving  the 
normal  sulphate.  (Weinland.) 

Cr2(S04)3,  2H2S04-{-lSH2O.  Hygroscopic. 
Decomp.  by  H2O.  (Weinland.) 

2Cr2(S04)3,  H2S04=04 

Correct  composition  of  Cr2(S04)s  (Traube), 
which  see. 
See  also  Chromosulphiiric  acid. 

Chromic  ctipric  sulphate,  Cr2(SO4)2,  2CuS04, 
H2S04 

Insol.  in  H20,  but  gradually  decomp.  there- 
by, (fitard,  C.  R.  87.  602.)  * 

Cr203,  CuO,  4S03. 

Insol.  in  H20.  (Recoura,  C.  R.  1893,  117. 
39.) 

Chromous  hydrazine  sulphate,  CrS04,  2N2H4, 


Only  si.  sol.  in  H2O.   Sol.  in  acids.    (Traube 
B.  1913,  46.  1507.) 

Chromic  hydroxylamine  sulphate,  Cr2(S04)8, 

(.KH2OH)2SO4-|-24H20. 
Sol.  hi  H20.    (Meyeringh.) 

Chromic  ir:m  (ferrous)  sulphate,  Cr2(S04)3, 

2FeS04,  H2S04-f  2H20. 
As  above,    (£tard,  l.c  ) 

Chromic  iron   (ferric)   sulphate,   Cr2(S04)s, 

Fe2(S04)3. 

Insol.  in  H20.    (fitard,  C.  R.  86.  1399.) 
Cr2(S04)8,   Fe2(S04)3,   H2S04.     Insol.   in 

H2O.    (fitard.) 

Chromic  lithium  sulphate,  Cr2(S04)3,  3Li2S04. 
Resembles  the  corresponding  K  salt.   (  Wer- 
nicke.) 

Chromic    manganous    sulphate,    Cr2(S04)3, 

(fitard,  C.  R.  86.  1402.) 

Chromic  manganic  sulphate,  Cr2(S04)8, 

Mn2(S04)8. 

Insol.  in  H2O.    (fitard,  C.  R.  86.  1399.) 
Cr2(S04)3.  Mn2(S04)8.  2H2S04.    SI.  deli- 

quescent. Sol.  in  H20  with  decomp.   (fitard.) 

Chromic  nickel  sulphate,  Cr2(S04)8,  NiS04, 
2H2S04 


Insol.  in  H20,  but  gradually  decomp.  there- 
by.   (fitard,  C.  R.  87.  602.) 

Chromous  potassium  sulphate,  CrS04,  K2S04 

-f-6H20. 

Sol.  in  H20;  less  sol.  in  alcohol.    (Peligot, 
A.  ch.  (3)  12.  546.)  ' 

Chromic  potassium  sulphate,  KsCr2(S04)4. 

Anhydrous,    a.  Sol.  in  H20  when  not  heated 
over  350°. 


j8.  Insol.  in  cold  H20  and  cold  acids.  When 
ignited  is  insol.  in  hot  H20  and  acids,  except 
slightly  in  boiling  cone.  H2SO4.  (Fischer.) 

+2H2O  (?).  Insol.  in  cold  H20  or  dil.  acids. 
Sol.  by  long  boiling  with  H2O,  and  more 
quickly  when  HC1  is  added.  (Hertwig.) 

-f4H20.  Is  potassium  chromosulphate, 
which  see. 

+24H20.  Chrome-a1 urn.  Violet  modifica- 
tion. Efflorescent  at  29°.  Sol.  in  6-7  pts. 
cold  H2O.  When  the  H20  solution  is  heated 
to  60-70°  it  is  partially  decomp.  into  a  green 
modification,  which  is  more  sol.  in  H20.  The 
green  modification  on  standing  in  H2O  solu- 
tion is  very  slowly  converted  back  into  violet 
modification.  The  green  modification  may 
also  be  formed  by  heating  dry  salt  to  100  , 
at  which  temp,  it  melts  in  its  crystal  H2O. 
When  all  crystal  H20  has  been  expelled  at 
300-350°,  it  still  dissolves  in  hot  H20,  but 
when  heated  above  350°  it  becomes  insol.  in 
H20.  (Ldwel,  A.  ch.  (3)  44.  313.) 

125.1  g.  anhydrous,  or  243.9  g.  hydrated 
salt,  or  0.441  g.  mols.  anhydrous  salt  are  sol. 
in  1  L  H20  at  25°.  (Locke,  Am.  Ch.  J.  1901, 
26.  175.) 

Melts  in  crystal  H2O  at  89°.  (Tilden, 
Chem.  Soc.  46.  409.) 

Sp^.  gr.  of  aqueous  solution  of  violet  modi- 
fication at  15°  containing: 

5  10        15%  K2Cr2(S04)4-f-24H2(X 

1.02725  1.05500  1.08350 

Sp.  gr.  of  sat.  solution  at  15°  =  1.0985. 

Sp.  gr.  of  aqueous  solution  of  green  modi- 
fication at  15°  containing: 

10          20          30%K2Cr2(S04)4+24H4O, 
1.050      1.103      1.161 


60%  K2Cr3(SO4)4-f24HiO, 
1.371 


40          50 
1.225      1.295 

70          80         90%  K2Cr2(S04)4+24H20. 
1.453      1.541      1.635 

(Gerlach,  Z.  anal.  28.  497.) 

Sp.  |jr.  of  chrome-alum  solutions  at  15° 
containing: 

5         10         15         20         25      %salt, 
1,0174  1.0342  1.0524  1.0746  1,1004 

30         35         40         45         50     %  salt, 
1.1274  1.1572  1.1896  1.2352  1.2894 

55        60        65        70     %  salt. 
1.3704  1.4566  1.5462  1.6362 
(Franz,  J.  pr.  (2)  6.  298.) 

Insol.  in  alcohol. 

3K2S04,  Cr2(S04)8.  Insol  in  HaO,  acids,  or 
1:1  -"—  «—    "^  -----  '  —  boiling  with  cone. 


dil.  alkalies. 
KOH+Aq. 


9.  576.) 


Chromic  rubidium  sulphate,  Rb*Cra(S04)4+ 

24H20. 
Sol.inH20.    (Petersson.) 
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Solubility  m  H2O 

Solubility  in  100  pts.  H2O  at  t°,  using  CoS04+ 

7H2O. 

T«»I«               G   anhvdioua      G   moK  of  unhv- 

1<mp                   saltpeil            droun  salt  per  1 

Pta 

t° 

Ptb 

Fts 

0 

CofcJOi 

CoSO* 

t° 

CoSOi 

25°                   25  7                  0  079 

30°                   31  7                 0  098 

0 

24  0 

36 

43  5 

72 

60  0 

35*                   41  1                  0  128 

1 

25  0 

37 

44  0 

73 

65.6 

40°                   50  7                 0  181 

2 

25  5 

38 

44  6 

74 

66  2 

r\n      c-, 

Melts  in  crystal  II2O  at  107°. 

3 
4 

26  0 
26  5 

39 

40 

45  2 

45  S 

75 
76 

66  b 
67.4 

(Looko,  Am  Ch  J   1901,  26.  180  ) 

5 
6 

27  0 
27  5 

41 
42 

46.4 
47.0 

77 
78 

68  0 
68  (> 

7 

28.0 

43 

47.6 

79 

69  2 

Chromic   sodium  sulphate,   NaoCro(S04)4+ 
10H20. 

8 
9 

28  5 
29  0 

44 
45 

48  2 

48.8 

80 

81 

69.8 
70.4 

Is  sodium  chromosulphato,  which  see. 
•f24H20,     More  efflorescent  than  K  or 
NH4  salt.    Sol.  in  H»0,  and  properties  re- 
semble the  corresponding  K  salt. 
Cra(fc504)i,  3Na2B04.    Resembles  the  corre- 
sponding K  salt. 

10 
11 
12 
13 
14 
15 
10 

29.5 
30  0 
30  5 
31  0 
31  5 
32.0 
32  5 

46 
47 
48 
49 
50 
51 
52 

49  4 
50  0 
50  6 
51.2 
51.8 
52.4 
53.0 

82 
83 
84 
85 
80 
87 
88 

71.0 
71  6 
72.2 
72.8 
73.4 
74.0 
74  6 

17 

33.0 

53 

53.6 

S9 

75.2 

Chromic  thallous  sulphate,  TlsCrj(S04)4+ 

18 

33  5 

54 

54  2 

90 

75.9 

24HA 

19 

34  0 

55 

54  8 

91 

76  6 

0.212  mols.  of  anhydrous  salt  are  sol.  in 
1  1.  II20  at  25°.    1  I.  H*0  dissolves  104.8  g. 
of  anhydrous  or  163,8  g.  hydrated  salt  at 
25°.    Molfs  in  crystal  H2O  at  92°.    (Locke, 
Am.  Ch.  J.  1901,  26.  175.) 

20 
21 
22 
23 

24 

34  5 
35.1 
35  6 
36  2 
36  S 

56 
57 
58 
59 
60 

55  4 
56.0 
56  6 
57.2 
57  S 

92 
93 
94 
95 
00 

77.2 
77  9 
78  6 
79  2 
79  9 

25 

37  4 

61 

58.4 

97 

80  0 

20 

38,0 

02 

59  0 

98 

81,3 

Chromic  sulphate  chloride,   Cr2(S04)2Cl2  + 

27 

38.5 

63 

59.6 

99 

81,9 

2H,0. 

28 

39  I 

64 

60  2 

100 

82  0 

Slightly  hydroseopic.   Sol  in  H20.    (Schiff. 
A.  124.  176.) 

29 
30 

39  6 
40.2 

65 
66 

00  8 
61.4 

101 
102 

S3  3 
83,9 

[Cr804,  5IM);C1.    Sol.  in  H2O.     (Wein- 
land,  2.  anorg.  190H,  58.  1700 

81 
32 
33 

40.7 
41  3 
M.8 

67 
68 
69 

02.0 
62.0 
63.2 

103 
104 
105 

84.6 
85.3 
86.0 

34 

42  * 

70 

03.8 

106 

86.  7 

Chromyl  sulphate,  (Cr02)SO<. 

35 

42.9 

71 

64.4 

106  4 

8(>  9 

Decomp.  by  H»0.    (Pictet  and  Karl,  Bull. 

Soc,  190H,  (4)  3.  1114.) 

(Mulder,  calculated  from  his  own  and  Tob- 

Cobaltous  sulphate,  basic. 

Ppt.    Insol.  in  H»0.    (Berzelius.) 

tiCoO,  SOs-HOUiO,    (Athanawweo,  G.  K. 

103.271.) 
5CoO,  >SOS-MIIA    Pot.    Very  H!.  ml.  in 

H»(>.    tHftU'rmaim,  M.  Ch.  5.  432.; 

Cobaltous  sulphate,  CoS04. 
100  pts.  HtO  dissolve  at: 
3°     10°    20°    24°   29° 
26.2  30.5  36.4  38.9  40  pts.  anhydrous  salt, 

35°   44°   50°    60*   70° 
46*3  50.4  66.2  60.4  66.7  pts.  anhydrous  salt. 

(Tobler,  A.  95. 193.) 

100  pt».  Hj(>  at  11-14°  dissolve  23.88  pte. 
anhydrous  salt*    (v,  Hauer,  J.  pr.  103.  114.) 


lor's  determinations,  Heheik.  \Vrhandol,  1864. 
68.) 

100  g.  H2O  dissolve  37.8  g.  CoS04  at  25°. 
(Wagner,  Z.  phys.  Ch.  1910,  71.  430.) 


vSp.  gr.  of  CoH044- Aq  at  t°.  S  «pt8.  CoSO4  in 
100  pttt.  solution;  HI  «mok  CoHO*  in  100 
nioln.  of  solution. 


B 

Si 

0,852 
0,711 
0.570 
0.429 
0  288 
0.141 

Hp.  «r. 

1.0765 
1.0641 
1.0517 
1,0392 
1.0263 
1,0131 

6.8910 
5.8140 
4.7095 
3.5792 
2  4273 
1.2099 

(Charpy,  A.  ch.  (6)  29, 26.) 
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Sp.  gr.  of  CoS04+Aq  at  room  temp,  con- 
taining: 

7.239       14.156      21.167%  CoSO4. 
1.0860      1.1591      1.2398 
(Wagner,  W.  Ann.  1883,  18.  269.) 


Sp.  gr.  of  CoS04+Aq  at  25°. 

t° 

g  CoS04 

t° 

g  CoSOi 

t° 

g  CoSOi 

0 
5 
10 

25  53 
28  05 
30  55 

15 
20 
25 

33  045 
36  21 
39  35 

30 
35 
40 

42  26 
45  SO 
48  85 

Concentration  of  CoS(>4 
+Aq 

Sp  gr 

l~normal 

Vr-      " 
V«-      " 
Vr-      " 

1.0750 
1.0383 
1.0193 
1.0110 

(Koppel,  Z.  phys.  Ch.  1903,  52.  393.) 

M-pt  of  CoS04+7EaO«  96-98°.    (Tilden, 
Chem.  Soc.  45.  409.) 

(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 

100  pts.  sat.  solution  of  CoS04  and  CuSO4 
contain  22  70  pts.  of  the  two  salts. 

Solubility  of  CoS04,  7H»0 -f  Na«S04,  10H20 
in  H20  at  t°.  100  g.  H2O  dissolve  grams 
CoS04  and  grams  Na2SO4 


t° 

grams  CoS04 

grams  NasSO4 

0 
5 
10 

21.855 
23  94 
25  41 

10  07 
13  155 
16  665 

(Koppel,  Z.  phys.  Ch  1905,  52.  396.) 
See  also  under  CoNa2(SO4)2+4H20 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

HC2H802  ppts.  it  completely  from  CoS04-j~ 
Aq.  (PersozJ 

100  pts.  absolute  methyl  alcohol  dissolve 
1.04  pts.  CoS04  at  18°.  (de  Bruyn,  Z.  phvs. 
Ch.  10.  784.) 

100  pts.  absolute  methyl  alcohol  dissolve 
54.5  pts.  CoS04-f  7H20  at  18°;  100  pts.  ab- 
solute methyl  alcohol  dissolve  42.8  pts.  CoS04 
+7H20  at  3°;  100  pts.  93.5%  methyl  alcohol 
dissolve  13.3  pts.  CoS04-|-7H20  at  3°;100 
pts.  50%  methyl  alcohol  dissolve  1.8  pts. 
CoS04+7H20  at  3°. 

100  pts.  absolute  ethyl  alcohol  dissolve  2.5 
ts.  CoS04+7H20  at  3°.  (de  Bruyn,  Z.  phys. 

.  10.  786.) 

100  g.  solution  in  glycol  contain  25  g. 
CoS04.  (de  Coninck,  Bull.  Ac.  Belg.  1905. 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.1370.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,37.  3602.) 

+H20.  SI  sol  in  cold,  and  only  very 
slowly  sol.  in  hot  H20.  (vortmann,  B.  15. 
1888.) 

-HH20  (Frahde,  Arch  Pharm.  (2)  127. 
92.) 

4-6H20.    (Marignac.) 


pts 
Ch. 


4-7H2O     Sol   in  24  pts  cold  H2O     Insol. 
in  alcohol.    (Persoz  ) 

Solubility   of  CoS04+7HsO  in  H2O   at   t°. 
100  g   H20  dissolve  grams  CoS04 


Cobaltocobaltic  sulphate,  Co203,  6CoO,  SO3+ 

15H20. 

Precipitate.  Insol.  in  boiling  CoS04-f  Aq 
or  NH4OH-f  Aq.  (Gentele,  J.  pr.  69.  130.) 

Cobaltic  sulphate,  Co2fS04)3-f-lSH20. 

Sol.  in  H20  with  immediate  decomp.  and 
liberation  of  0.  Sol.  in  dil.  H2S04-fAq  with- 
out immediate  decomp.  Sol.  in  cone.  HNOS> 
H2S04,  or  HC2H302-J-Aq.  (Marshall,  Chem. 
Soc.  59.  760.) 

Cobaltous  cupric  sulphate,  2CoSO4,  CuS04-f 
21H20. 

Easily  sol.  in  H20.  (v.  Hauer,  Pogg,  125, 
637.) 

-j-36H20.    (Liebig) 

2CoS04,  2CuS04,  H2S04.    (Ktard.) 


Cobaltous  cupric  magnesium 
sulphate,      CoS04,      C 
4K2S04,  ZnS04+24H30 
Sol.  inH20.    (Vohl.) 


^tassium  zinc 
MgS04, 


Cobaltous  cupric  potassium  sulphate,  CoS04, 
CuS04,  2K2S04+12H20  (?). 

SoLinEMX    (Vohl) 

Does  not  exist.  (Aston  and  Pickering, 
Chem.  Soc.  49.  123.) 

Cobaltous  hydrazine  sulphate,  CoH3(S04)2, 

2N2H4. 

1  pt.  is  sol.  in  305.16  pts.  H20  at  12°.  Sol. 
in  HN03  with  decomp.  Insol.  in  HC1. 
(Curtius,  J.  pr.  1894,  (2)  50.  331.) 

Cobaltous  iron  (ferrous)  potassium  sulphate, 

CoS04,  Fe2S04,  2K2S04-f  12HS0. 
Sol  in  H20.    (Vohl,  A.  94.  57.) 
2CoS04,  2FeS04,  H2SO4.    (fitard.) 

Cobaltous    magnesium    sulphate,    3CoSO4, 

MgS04+28H20. 
Easily  sol.  in  H2O.    (Winkelblech.) 


SULPHATE  HYDRAZINE,  COBALTOTJS 


961 


Cobaltous  magnesium  potassium  sulphate, 
CoSO4,  MgSO4,  K2S04-j-12H2O. 
Sol,  in  H2O,    (Vohl,  A.  94.  57.) 
Docs  not  exist.     (Aston  and  Pickering, 
Chem.  Soc.  49.  123  ) 

Cobaltous  manganous  potassium   sulphate, 
CoSCh,  MnSO<,  2K2S04+12H20. 
Sol.  in  H2O.    (Vohl,  A.  94.  57.) 

Cobaltous  nickel  potassium  sulphate,  CoSC>4, 
XiS04,  2K,S04+12H20. 
Sol.  in  H«0.    (Vohl,  A.  94.  57.) 
Does  not  exist.     (Thomson,   Rep.  Brit. 
Assn.  Adv.  Sci.  1877.  209.) 

Cobaltous  potassium  sulphate,  CoSC>4,  K3S04 

Loss  sol.  in  H20  than  CoS04. 
100  pts.  H20  dissolve  at: 
0°    12°    15°    20*    25° 
19.1  30    32.5  39.4  45.3  pts.  anhydrous  salt, 

30°       35°      40°      49° 
51.9     55.4     64.C    81.3  pts.  anhydrous  salt. 
(Tobler,  A.  96.  126.) 

100  pts.  saturated  solution  contain  at: 

20°      40°       CO0      80° 
14       19.5      24.4     31.8  pts.  anhydrous  salt. 
(v  Iluuor,  J.  pr.  74.  433.) 

1    1.   JU)   dissolves    128.8  g.   anhydrous 
salt  at  25°."  (  Locke,  Am.  Ch.  J.  1902,  27.  469.) 

Cobaltic  potassium  sulphate,  K2Co2(SO<)4+ 
24HaO. 
Sol.   in  II  aO   with   decomp.     (Marshall, 
Chem.  Hoc.  59.  700.) 

Cobaltous  potassium  zinc  sulphate,  CoSO<, 
SoLinHJf).    (Vohl,  A.  94.  57.) 

Solubility  of  CoNaa(S04)a,  4E*O  in  H2O  at  t°. 
100  g    H20  dissolve  grams  CoSO*  and 
prams  Na2S04 

t° 

g  CoSO< 

g   NassSO* 

20 
25 
30 
35 
40 

26  65 
25.365 
23  13 
22  55 
20  975 

24  91 
23  325 
21  61 
20.85 
20  055 

(Koppel,  Z  phys  Ch  1905,  52.  397.) 

Solubility    of   CoNa2(S04)2,    4Hs<)+Co804, 
7Hat)  in  H-0  at  t°     100  g.  H2O  dissolve 
grams  CoS04  and  grams  N;i2BC>4 

t°          ^  « 

K                t° 

XU2»SO4 

g                 K 
Ct^SOj      NusSOi 

18.5    28  61 
20        29.42 
25        30  73 

23.82        30 
23  015       35 
20  575      40 

32.695  IK,  17 
34  065  15.01 
35.01     13.713 

(Koppel,  Z  phys.  Ch.  190/5,  62.  307.) 

Solubility   of   CoNfoafSOOs)    4HaO-|"N'aSO4> 
10H20  in  H20  at  t°.    100  %  II  f>  dissolve 
grams  CoS04  and  grams  Nii«SO4. 

t* 

g   OrSC)< 

K  NajS<>4 

18  5 
20 
25 
30 

25  30 
23  18 
10.07 
0  20 

25  or> 

27.26 
35.18 
43.74 

f  Koppel.) 

Solubility    of    CoXn^SfM,    4H2O4-^aS04 
fjuilivdrous)  in  I^O  at  t°.     1<K)  ff.  }I2(> 
<3issolvo  grams  CoSO4  and  grams  XnoH()4. 

t° 

g,  C  W>4 

g.  XmHOf 

35 
40 

7  204 
7.450 

50  70 
50.095 

Cobaltous  rubidium  sulphate,  CoS04,  Rb3S04 

+OH,0. 
SolinHA    (Tutton.) 


(Koppel.) 
also  CoSOi+NaavSO*  under  CoS04. 

Cobaltous  zinc  sulphate. 


Ui  H;P  1i8SC>ive8^-8TKi •SSW'JSi?1*      Efflorescent.     Decomp.   on   air.     (LLafc, 
at  25°.    f  Jx>ek<>,  Am.  Ch.  J.  1902,  27.  459.)       Q^  4^  179o,  1. 32.) 

C°b24H,Obi(UUm  S0lphate'  KbaC°l(SO')l+  Cobaltous  stdphate ammonia,  CoSO«  6NH,. 

Decomp."  by  HA    Sol.  in  dil.  HC1 
H.SO<.    Deeoinp.  by  cone.  HC1  or 


Sol.  in 

.  20-  152.)  Veiy  easily  sol.  in 


(Rose, 


gowefdO'N«a^.Am.ChenJ.Soo.1898,  ^™^  ^ 


20. 762.) 

Melts  in  <srystal  H«0  at  47°.    (Locke>  Am. 
Ch.  J.  1901, 36.  183.) 


Cobaltous  sulphate  hydrazine,  CoS04,  3NiH4. 
InsoL  in  HtO     Deoomp.  by  boiling  with 


OoMfcm?  sodinm  stilphate,  CoK**(BQ^+  HjO.    Very  sol  in  d^acjda  nd  HHt-Mfl. 


4HA 


. 
(Franien,  Z.  anorg.  1908,  SO.  272.) 
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Cobaltous  sulphate  hydroxylamine,  CoS04, 

NH2OH-f2H20. 

Insol.  in  cold:  sol.  in  hot  H20  with  decomp. 
(Feldt,  B.  1894,  27.  403.) 

Columbium  sulphate. 
Sol.  in  H20.    (Blomstrand.) 

Cuprous  sulphate,  Cu2S04. 

Decomp.  by  H20.  Sol.  in  cone.  HC1,  in 
ammonia  and  si.  sol.  in  glacial  acetic  acid. 
(Recoura,  C.  R.  1909,  148.  1107.) 

Cupric  sulphate,  basic,  lOCuO,  S08. 

(Pickering,  Chem.  Soc.  1907,  91.  1984.) 

8CuO,  SO3-M2H20.  Ppt.  (Kane,  A.  ch. 
72.  2690 

5CuO,  SOS+6H20.  Ppt.  (Smith,  Phil. 
Mag.  J.  23.  196.) 

4CuO,  SOs-f-3H20.  Insol.  in  H20.  (Rou- 
cher,  J.  Pharm.  (3)  37.  50.) 

Min.  Brochantite.  Sol.  in  acids  and 
NH4OH-fAq. 

+3HH20.  Insol.  in  H20.  Easily  sol.  in 
dil.  acids,,  even  HC2Hs02-f-Aq.  SI.  sol.  in 
CuS04+Aq.  Insol.  in  NaC2H802-fAq.  (Gas- 
selmann,  Z.  anal.  4.  24.) 

H-4H20.  Insol.  in  H2O.  (Proust.)  Sol. 
in  (NH4)2S04-j-Aq,  and  more  easily  in  NH4C1, 
and  NHJSTOs-f  Aq.  (Lea.) 

1 1.  cold  H20  dissolves  0.017  g.  (Pickering. 
C.  N.  1883,  47.  182.) 

4-5H20.    Min.  Langite. 

+ 16H20.    (Andre*.  C.  R.  100.  1138.) 

7CuO,  2S03-f-5H20.    (Reindel,  J.  pr.  100. 

'  -f  6E20.  Wholly  insol.  in  cold  or  hot  H20. 
(Habermann.  M.  Ch.  5.  432.) 

4-7H20.  Insol.  in  H2O;  easily  sol.  in  acids. 
Insol.  in  boiling  CuS04-fAq.  (Reindel.) 

3CuO,  S03+l  JiE20.  Insol.  in  H20;  easily 
sol.  in  acids.  (Steinmann,  B.  15.  1412.) 

+2H20.  Insol.inH20:soLindil.H2S04-f 
Aq.  (Shenstone,  Chem.  Soc.  47.  375.) 

+2^H20.    (Reindel,  J.  pr.  102.  204.) 

-|-4H20.  Insol.  in  H2O.  (Grimbert  and 
BarrS,  J.  Pharm  (5)21.414.) 

5CuO,  2SO»4-3H2O.  (Wibel,  Dissert. 
1864.) 

HCuO,  4S08+8H2O.  (Clowes,  C.  N. 
1898,  78. 155.) 

SCuO.  3S08-flOH2O.  (Marchlewski  and 
Sachs,  Z.  anorg.  1892,  1.  405.) 

7CuO,  3S08-fl2H20.    (fitard,  C.  R.  1887, 

5CuO,  2S08+5H20.  (Sabatier,  Gm.  K. 
.5.1,839.) 

6H20.  Min.  Arnimite.  (Weisbach.  J.  B. 
1886.  2253.) 

^  2CuO,  S08.    Decomp.  by  cold  H20  into 
•CuS04  and  4CuO,  SOS.    (Roucher.) 

Insol.  in  H20.  Decomp.  by  hot  H20. 
'Sol.  in  dil.  acids.  (Pozzi-Escot,  Bull.  Soc. 
1913(4)13.816.)  ' 

According  to  Pickering  (C.  N".  47. 181)  only 


3CuO,  S03+2^H20  and  4CuO,  SO3-f  4H2O 
are  true  chemical  compounds. 

There  is  at  25°  no  definite  basic  sulphate  of 
copper,  all  the  basic  sulphates  being  solid 
solutions.  The  solutions  in  contact  with 
these  basic  sulphates  contain  SOa  and  CuO 
in  equivalent  quantities  and  are  all  si.  acid 
in  reaction.  (Bell,  J.  phys.  Chem.  1908,  12. 
179.) 

Cupiic  sulphate,  CuSO4 

Anhydrous.  Absorbs  H2O  from  the  air. 
Combines  with,  and  dissolves  in  H2O  with 
great  evolution  of  heat 

+H20.  Permanent.  Sol.  in  H2O  (Etard, 
C.  R.  87  602.) 

+2H2O  (?)     (Storer'sDict.) 

+3H2O.    (fitard,  C  B.  104  1614.) 

Does  not  exist.    (Cross,  C.  N.  49.  220  } 

See  Foote,  p.  9ti5. 

+5H2O.  Superficially  efflorescent  in  dry 
air 

Sol  in  2  34  pts  HaO  at  18°,  and  sat.  solution  luu»  so 
gr  1  2147  (Sehiff,  A  109.  326 ) 

100  pts  CuSOi-f-Aq  sat  at  b.  pt  ,  102  2°,  contain  4."> 
pts  of  the  drv  salt,  or  100  pts  H2O  at  102  2°  dissolve 
81  82  pts  CuSOi.  (Griffiths,  Q  J.  S*ri  18.  IK).} 

Sol  in  loss  than  4  pts  HaO  at  ord  temp  ,  and  much 
more  sol  in  boiling  H2O  (Bergmann  ) 

Sol  in  4  pts  cold,  and  2  pts  hot  HaO      (Sehuburth  ) 

100  pts  HaO  dissolve  33  103  pts.  CuSOi-hoHaO  at 
15°,  and  solution  has  sp*  gr  ==1  18.39  (Micho!  and 
Krafft,  A  ch  (3)  41.  47S  ) 

CuSO4-hAq  sat  at  8°  has  1  17  sp  gi  (Anthon,  A. 
24  210) 

1  pt  CuSOi+SHaO  dissolves*  at 

4°         19°         31°         375°         r>0° 
in  3  32       271        184          17         1  14  pts   Hs<>, 

625°       75°       875°        100°       101° 
in  1  27         1  07       0  75       0  33        0  4-7  pts   Ha<  > 
(Biandes  and  Grunor,  1826  ) 

Sol.  at  17  5  in  2  412  pts.  HaO      (Karsti-n  } 

100  pts.  HjiO, dissolve  at: 
9°       10°      20°      30° 
31.61  36.95  42.31  48.81  pts.  CuS04+5H2O, 

40°      50°      60°      70° 
56.90  65.83  77.39  94.60  pts.  CuS04-f-5H2O, 


80°          90°          100° 
118.03      156.44     203.32  pts. 

(Poggiale,  A.  ch,  (3)  8.  463.) 


100  pts,  H20  dissolve  at: 
0°     20°     35°      54° 

17    24.3    28.6    36.1  pts.  anhydrous  CuSO4. 
(Tobler,  A;  95.  193.) 

100  pts.  CuS04+Aq  sat.  at  11-14°  contain 
16,23  pts.  anhydrous  CuS04.  (v.  Hauer,  J. 
pr.  103.  114.) 

100  pts.  H20  dissolve  15.107  pts.  CuS04  at 
0°.  (Pfaff,  A.  99.  224.) 
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100  pts  H,()  disbolve  pts  CuS()4  at  1° 


t° 

Ptb   CuSOi 

I) 

17  9 
21  I 

14  99 
20  16 
22  37 

101) 


(Diaron,  J.  B.  1866.  01.) 


dissolve  pts  Cu»SO4  at  1° 


If  solubility  S  — pts  anhydrous  Cu&Oj  in 
100  pts  solution,  S=  11  0-H)  20141  from  -2° 
to  55°;  S  =  26.3+0  3700t  from  00°  to  103°; 
=  4;>.0-0.0293t  from  105°  to  190°  (Etanl, 
C.  R.  104.  1614.) 

•Solubility  decreases  above  120°,  oviing  to 
formation  of  basic  .salt  (Tilden  and  Shen- 
stone,  Phil.  Trans.  1884.  2*  ) 

100  ccm.  H.O  dissolve  14  92  a,  CuSOi  at  0°. 
(Engel,  C.  H  102.  113  J 

100  corn.  H2O  dissolve  22.2S-22.30  « .  CuSO4 
at  20°,  (Trevor,  Z  phys  Ch  7.  40S  ) 


t,    ,   I'l- 

!            CuSUi 

o     n  13 
10    •  17  5'> 
20   :2o.;>3 

30      21  :U 

t  " 
.  

40 
30 
I     (iO 
70 

IV 
CVSOt 

2S  50 
33  31 

:>9  01 

15  71 

t-"1 

SO 
9!) 
100 

I'th 

CuSOi 

54.53 
0}  35 
75  22 

Sat  CuS(>44-Aq  contains  (  <  CuSOj  at  t\ 

t° 

',   CuSOi 

12  1 
14  1 
1  1  3 
10  9 
17  2 
17  4 
21  3 
21  8 
23  9 
20.9 
20  0 
28.8 
21)  I 
30  0 
31.  0 
32  (> 
31  5 
30  0 
37  8 

t° 

88 
S9 
91 
90 
97 
100 
108 
110 
110 
lit) 
120 
132 
133 
113 
WO 
11)5 
179 
189 

',   ('uSOv 

;js.s 
:is.9 

H  S 
41   9 
42.0 
•!3.0 
13  S 
•<3   * 
43.8 
H.O 
14  S 
44  S 

n  7 

15  0 
H  2 
4  I  3 
42  9 
12  2 

(Patrick  and  Aulun't,  Transactions  of  Kansas 
Acad.  of  Sri  1874.  19.) 

S  »hUnht\  m  100  pN  IL..O  at  fc. 

+7 
9 
IS 
20 
20 
35 
39 
45 
34 
54 
f)l 
03 
lio 
70 
71   7 
70 
SO 
SO 

t 

U 
1 
o 

3 
J 

H 
7 
S 
9 
10 
11 
12 
13 
H 
15 
10 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 
31 
32 
33 
34 

ris 

t'.^Ui 

i  " 

Pts 
<'UN>| 

^ 

70 
71 
72 
73 
71 
75 
70 
77 
78 
79 
HO 
81 
82 
83 
84 
83 
80 
'87 
88 
89 
90 
91 
92 
93 
94 
95 
9o 
97 
98 
99 
100 
101 
102 
103 
104 

Pts 
C'uSOi 

45  7 
40    i 
47  2 
17.9 
48.7 
49  5 
50  3 
51.1 
51,9 
52,7 
53.5 
54.3 
55.1 
35.9 
50,  S 
57  S 
38.7 
51*  7 
00  7 
01.7 
02.7 
03.7 
«!  8 
05.8 
00  9 
OS.O 
09.1 
70.2 
71.3 
72.4 
73.5 
74  0 
75.7 
76.  ft 
77  95 

13.5 
Hi.  .5 

10  t*, 
It)  9 
17  2 

17  :> 

17  S 
IS   1 
IS,  4 
IS.  7 
19  i 
19  3 
19  0 
19.9 
20  2 
20,5 
20.8 
21.1 
21.4 
21.7 
22.0 
22,3 
22.0 
23.0 
23.3 
23,7 
2LO 
2t,4 
2t.7 
25.1 
25.5 
25.9 
20  3 
20.7 
27.1 

33 
3o 
37 
3S 
39 
*U 
41 
42 
$3 
41 
45 

m 

47 
48 
49 
50 
51 
52 
53 
54 
55 
50 
57 
5H 
59 
00 
01 
02 
03 
04 
05 
00 
67 
OH 
09 

27  5 
27,9 
2S  3 
2S,7 
29.1 
29  3 
29  9 
30.3 
30  7 
3!,1 
31  5 
31.9 
32,3 
32,7 
33.2 
33.0 
3*.l 

:n.5 

35  0 
33.5 
30  0 
30  0 
37.2 
37  H 
3S.4 
39.0 
39.0 
tO.  2 
40.9 
41,5 
42.2 
42.9 
43  0 
44.3 
45.0 

tfttard,  A.  oh.  1S9I,  (7)  2.  534.1 
Solubility  in  H8O  at  t°. 

trj 

g  <'uS<h  IMT  10!  I  K.  H<<> 

0 
10 
15 
20 
25 

14.15 
17.08 
19.25 
20.78 
22.29  (by  interpolation) 

(Cohen,  25.  phys.  Ch.  1907,  60.  713.) 

1.399  mol.  are  sol  in  I  L  HSO  at  26°. 
(Herz.  Z.  anorg.  1910,  67.  366,) 
100  g.  CuSOi+Aq  sat.  at  30b  contain  20.32 
anhyd.  CuSO«.    (Schreinemakers,  2L  phys. 
Ch.  1910.  7L  110.) 
-h7H,0.    (Hoisbaudran,  C.  R.  65.  J249.J 
+  6H,0.    (Boisbaudmn,  C.  R.  66,  487.) 

(Mulder,  Scheik,  Verhandel.  1864.  79.) 
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Sp.  gr.    of    CuS04+Aq    at     18°.     %«% 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Sp  gr 


1.0063 
1.0126 
1.0190 
1.0254 
1  0319 
1  0384 
1  0450 
1  0516 
1*  0582 
1  0649 


%    Sp.  gr.    %    Sp  gr 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


1  0716 
1.0785 
1  0854 
1.0923 
1.0993 
1.1063 
1  1135 
1.1208 
1  1281 
1  1354 


21 
22 

23 
24 
25 
26 
27 
28 
29 
30 


1427 
1501 
1585 


1  1659 


1738 
1817 
1898 
1980 
2063 
2146 


(Schiff,  calculated  by  Gerlaeh,  Z.  anal.  8. 288 ) 


Sp  gr.  of  CuS04+Aq  at  23  9°.    a=no.  of 
mols   in  grms.  dissolved  in  1000  grins. 
H20;  b  =  sp  gr  if  a  is  CuS04=5H20  (fcj 
mol  wt  =125);  c=sp.  gr.  if  a  is  CuS04 
l.  wt.==80). 


1  076 
1  142 
1  200 


1  080 
1  154 
1  225 


(Favre  and  Valson,  C.  R.  79.  968.) 

Sp  gr  of  CuSO4+Aq  at  15° 
%  =  %CuS04-f5H20. 


% 

Sp.gr 

% 

Sp  gr 

5 

1.0335 

20 

1  1443 

10 

1  0688 

25 

1  1848 

15 

1  1060 

mother 
hquor 

1.185 

(Gerlach,  Dingl.  181.  131  ) 


Sp.  gr.  of  CuS044-Aq  at  18° 


Sp.  gr.  of  CuS04+Aq  at  room  temp. 


%  CuS04 

Sp  gr 

6.79 
12.57 
17,49 

1.055 
1.1151 
1.1635 

(Wagner,  W.  Ann.  1883, 18,  265.) 


Sp.  gr.  of  CuSO4+Aq  at  25°. 


Concentration  of  CuSOi 
+Aq 

Sp  gr 

1-normal 

Vi~     " 

V<-     " 

Vr-      " 
Vir-      " 

1.0790 
1.0402 
1.0205 
1.0103 
1.0050 

(Wagner,  Z.  phys.  Cb.  1890,  5.  38.) 


B.-pt  CuSO4-hAq  containing  pts.  Cu£O4  to 
100  pts  HaO. 


B  -pt.         Pts.  CuSO4          B.-pt          Pt*.  CuSO* 


100.5° 
101.0 

101  5 

102  0 
102  5 


21  3 
36  9 
48.0 
56  2 
63  0 


103  0° 
103  5 
101  0 
101  2 


09  0 
74  <) 
SO.  I 
82  2 


(Gerlacb,  Z.  anal.  26.  434.) 


Sat.  CuS04+Aq  boils  at  102.2°.  and  con- 
tains 81.8  pts.  GuS04  to  100  pts.  H2O. 
(Griffiths ) 

Crust  forms  at  102.3°,  and  solution  contains 
60.3  pts.  CuS04  to  100  pts.  H20;  highest  temp, 
observed,  104.8°.  (Gerlach,  Z,  anal.  26.  420.) 

Sol.  in  HCl+Aq,  causing  aj  reduction  of 
temperature  of  about  17°. 


%CuS04 

Sp  gr 

%  CuS04 

Sp.  gr. 

Very  si.  sol.  in  cone.  H2S04.    (Sehuls,) 
Solubility  in  H2S(_)4-f  Aq  at  0°. 

5 
10 

1  0513 
1.1073 

15 
17  5 

1.1675 
1.2003 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  CuSoW  Aq  at  0°.    S*=pts  CuS04 
in  100  pts.  solution. 

G.  per  100  g.  HsO 

*.*. 

HaSO* 

CuSOt 

0.00 
2.03 
7.16 
15.20 
26,57- 
27  57 
35  2 

14  85 
14.29 
15.65 
9.90 
6.43 
6.19 
3.99 

1.144 
1.143 
1.158 
1.170 
1.195 
1.211 
1.224 

S 

Sp  gr. 

B 

Sp.gr. 

11.9315 
9  8159 
7  5474 

1.1371 
1.1108 
1  0833 

5.2181 
2  6460 

1.0578 
1.0290 

(Charpy,  A.  ch.  (6)  29.  26.) 

(Engel,  C.  E.  1887,  104.  507.) 
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Solubility  in  ILjSOj+Aq  at  25°. 


Solubility  of  CuSO4  in  CuCla+Aq  at  30°. 


Solution 


tip  gr      \l  CuO 


1.2142 
1  224S 
1  25113 
1.2034 
1  4()<H 
1.425U 


1249 
45 1(1 
4W5 
5121 
5  JOS 
51 » W 
1.0S2I 
1.7752 
1.SI1S 


9  17 
5  91 
3  39 
1  82 
1  32 


1  3S 
1  02 

0  3S 
0  3i)S 
0   10U 

<>  ior> 

0,15 
0  07 


9  20 
15  90 
23  09 
28  75 
39  74 
41  29 

II  04 
43  <»3 

17.  S2 
H»  07 
51.40 
58  51 
02  14 

«5s.;u 

72  41 
7-1  20 


Solid  phase 


Tiu».st'  ivsults  show  that  the  hydrates  of 
CuSO4  which  a  iv  stuhlo  ut  25°  aro  Cu»SO4+ 


(Bell  and  Tabcr,  J.  phys.  Chem.  1008,  12. 
175.) 


Solubility  in  HaS 


at  25°. 


%  CuSO 
18.47 


2.«>« 
2.5*J 
2.S» 
2.KH 

5!  70 
2.11) 
2.11 
2,15 
().J)5 
0.17 

o,ir> 

0.19 
0.44 
0.42 
0.40 
0.10 


nniu1 
11.14 
25.53 
W\  77 
42  15 

•H)'(H) 
49.20 
49,20 
5(1,2;* 

5*5  .'n't 
55.150 

77^93 


85.72 


92,70 


CuH()4-f:UW)an<l 


and 


Thest*  results  ahow  that  the  hydrate**  of 
CuHO4  which  ivre  stable  at  25°  are  CuS(>4-f 


(Foote,  J.  Am.  Chem.  Hoc.  1015,  37.  290.) 

81.  sol.  In  sat*  NBLtCl+Aq,  with  separation 
of  a  double  sulphate. 


CuCls 


0 

6.58 
15.68 
25,67 
39.48 

42  47 

43  25 
43  95 


CuSO4 


20  32 
13  62 
8  93 
4.77 
3  21 
2  90 
1  14 
0 


Solid  phase 


CuSO4,  5Ho(> 


CuS(>4,  5HaO+CuCla,  2Hrf> 
CuCls,  211,0 


(Hchreinemakers,  Arch.  X&r.  Sci.  1910.   (2) 
15.  117  ) 


Solubility  of  CuSO*  in  LiCl-f  Aq  at  25°. 
Solid  phase,  CuSO*,  5H2O. 
(G.  mols.  per  1.  of  solution.) 


LiOl 

C'uSOt 

0 
0.73 
1,40 
2.83 

1.399 
1.257 
1.176 
1.067 

(Herz,  Z.  anorg.  1910,  67.  366, 


Solubility  of  CuS04  in  KCl-f-Aq  at  25°. 
Solid  phase,  CuSOi-f-5H20. 
(G.  mols.  per  1.  of  solution.) 


K<'l 

OuKOi 

0.56 

1.496 

1.17 

1  561 

2,34 

1.819 

(Herz.) 


Solubility  of  CuS04  in  NaCI+Aq  at  25° 
Solid  phase,  CuSOi+SIW). 
f  G.  mols,  por  1.  of  solution.) 


NuC'1 


0 

0.3G 
1.32 
2,53 


1.S99 
1,404 
1.426 
1.607 


(Her».) 


SolubiHty  of  CuSO4  in  RbCI+Aq  at  25°, 
containing  1.004  g.  mols.  per  l.«  1.568  g. 
mols.  (Herz.) 

Slowly  sol  in  sat.  KNO«+Aq,  with  sep- 
aration of  a  double  sulphate* 

Very  slowlv  sol.  in  sat  NaNO«+Aq,  with 
separation  of  a  double  sulphate.  (Karstem. 
Berl.  Abhandl.  1840. 10.) 
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Solubility  of  CuS04  in  (NH4)sS04+Aq  at  Oc 


g  por  100  ce 
solution 


0 

3.61 
4.63 
4.90 


14  79 

16  09 
8.38 
7  26 


1  144 
1  190 
1  108 
1  099 


g  p->r  100  ro 
(solution 


5  59 

7  51 

12  31 

20  65 


5  13 
2  95 
0  94 
0  SO 


1  081 
1  071 
1  082 
1  116 


(Engel,  C.  R.  1886,  102.  114 ) 
See  also  under  (NH4)oS04. 
Solubility  of  CuSO4  in  Li2S04-f-Aq  at  30° 


Composition  of  the 

solution 

"buSOi 

%  bv  wt 

Ll»S04 

Solid  phass 

20  32 

0 

CuSO4,  5H20 

17  50 

3.54 

it 

10  10 

6  08 

** 

13  55 

11  94 

u 

12  14 

15  72 

a 

11  04 

17  92 

a 

10  05 

20  55 

CuSO4,  5H20+Li2S04,  H20 

10  08 

20  51 

tt 

10.07 

20  49 

u 

6  41 

22  23 

Li2SO4,  H2O 

3  39 

23  59 

1C 

0 

25  24 

«' 

(Schrememakers,  Z   phys.  Ch.  1909,  66.  692  ) 

Sol.  in  CuCl2,  (NH4)2S04,  NH4C1+  Aq  at 
30°.  (Schreinemakers,  Z.  phys.  Ch.  1909,  69. 
565.) 

Sol  in  (NH4)2S04,  Li2S04+Aq.  at  30°. 
(Schrememakers,  Z.  phys.  Ch.  1909,  66.  694.) 

100  pts.  sat.  solution  of  CuS04  and  FeS04 
contain  17.43  pts.  of  the  salts  at  11-14.° 
(v.  Hauer,  J.  pr.  103.  114.) 

100  pts.  H20  dissolve  10.85  pts.  CuS04, 
17.47  pts.  MgS04,  and  5.78  pts.  Na2S04  at  0°. 
(Diacon.) 

100  pts.  H20  dissolve  7.169  pts.  CuS04, 
21.319  pts.  MgSO4,  and  6<830  pts.  Na2S04  at 
0°.  (Plaff.) 

Slowly  and  si.  sol.  in  sat.  MgS04+Aq. 
(Karsten.) 

Solubility  of  CuS04  in  H2O  in  presence  of 
MgS04.    100  pts.  H20  dissolve— 


No. 

CuSO< 

MgS04 

No. 

CuS04 

MgS04 

1 
2 
3 

4 

0 
2.64 
4.75 
9.01 

26.37 
25.91 
25.30 
23.54 

5 
6 

7 

12  03 
13  61 
14  99 

15.67 
8.64 
0 

•  In  1, 2,  and  3,  MgSO4  was  in  excess  and  given 
amt.  CuS04  added;  in  4,  both  CuS04  and 


MgSO4  were  in  excess;  in  5,  6,  and  7,  CuSO4 
was  in  excess     (Diacon,  I  c  ) 

100  pts  sat  solution  of  CuSO4  and  MgSO4 
contain  28  58  pts  of  the  salts  at  11-14° 
(v  Hauer,  J.  pr  103  114  ) 

100  pts  sat.  solution'of  CuSO4  and  MnS04 
contain  37.90  pts.  of  the  salts  at  11-14.° 
(v.  Hauer.) 

Solubility  of  CuS04-f-MnSO4  in  H2O  at  25°. 


G   per  100  g  H20 


CuFOi 


20  2 
19  76 
13  65 
11  61 


MnSOi 


0 

3.69 
31  52 
39  41 


G  per  100  g.  HaO 


CuS04 


9  39 
6.47 
3.01 
0  0 


MnSO* 


46.77 
53  39 
58  93 
61  83 


(Stortenbecker,  Z   phys   Ch    1900,  34.  112  ) 

100  pts.  sat.  solution  of  CuS04  and  NiS04 
contain  31.03  pts.  of  the  salts  at  11-14.° 
(v,  Hauer.) 

Solubility  of  CuS04+NiS04  in  H20. 


g  per  100  g  H2O 


35 


67 


CuSOi 


9.62 

41.66 

75  39 

106  40 

172.0 

186.9 


20.04 

66  01 

88.08 

147  94 

249  9 


NiSOi 


583.9 
484  4 
553  5 
506  5 
483  8 

468  8 


729.3 
706.2 
501  6 
675.0 

747  8 


Mol  %  CuS04 


Solution 


1  57 

7.69 

11.66 

16  92 

25.6 

27.90 


2  65 

8.31 
13.55 
16  39 
24  46 


Solid 
phase 


0  35 

2.12 

4.77 

6  52 

13  88 

'18.77 

94.91 


0  93 
2.86 
3  92 
6  66 
23  32 


(Fock,  Z.  JKryst.  Min.  1897,  28.  387.) 

More  easily  sol.  in  sat.  JKI^O^+Aq  than  in 

a2S04  or  MgSO4+Aq,  forming  a  double 
sulphate,  which  separates  out.  (Karsten.) 

K2S04  and  CuS04  mutually  displace  each 
other  in  saturated  solutions.  (Rudorff,  Pogg. 
148. 555.)  , 

When  JK2S04  and  CuS04,  both  in  excess, 
are  dissolved  in  H20,  a  maximum  of  solubility 
of  15.61  pts.  of  the  two  salts  in  100  pts.  H2O 
at  25°  is  reached  in  30  minutes,  after  which 
the  solubility  decreases.  This  result  is  ob- 
tained either  by  treating  excess  of  the  two 
salts  with  H20  at  25°,  or  cooling  solutions 
of  the  two  salts  sat.  at  higher  temp,  to  25°. 
The  salts  are  in  the  proportion  of  5.2  pts* 
K2SO4  to  10.4  pts.  CuSO4.  If  present  in  the 
same  proportion  as  in  their  saturated  solu- 
tions, 5.41  pts.  K2SO4  to  10.13  pts.  CuSO4 
would  be  required. 
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If  sat.  solution  of  one  salt  is  added  to  sat. 
solution  of  the  other,  K2Cu(S04)2+6H20 
separates,  as  it  is  less  sol.  than  either  simple 
salt,  until  a  state  of  equilibrium  is  reached, 
after  which  there  is  no  separation,  contrary  to 
Rudorff  (see  above).  (Trevor,  Z.  phys. 
Ch.  7.  486.) 

CuS04+Na2S04. 

Solubility  of  CuSO4  in  presence  of  Na88O4 
at  0°.    100  pts  H20  dissolve— 


No 

CuS04 

NasSCh 

No 

CuS04 

NaaSCU 

1 

0 

4.53 

5 

15.84 

3  55 

2 

6  01 

5  34 

6 

15.33 

1  98 

3 

9  81 

5  73 

7 

14  99 

0 

4 

16  67 

6  48 

In  1,  2,  and  3.  Na2S04  was  in  excess  and 
given  amt.  CuSO*  added;  in  4,  both  CuS04 
and  Na2S04  were  in  excess;  in  5,  6,  and  7, 
CuS04  was  in  excess  and  Na2SO4  added. 
(Diacon,  J.  B.  1866.  61.) 

100  pts.  H20  dissolve  8.038  pts.  CuS04  and 
6.31  pts.  Na2S04  at  0°.  (Pfaff,  A.  99.  224.) 

100  pts.  H20  dissolve  20.7  pts.  CuS04  and 
15.9  pts.  Na2S04  at  15°.  (Rudorff,  B.  6.  484.) 

Solubility  of  CuS04-f  Na2SO4. 

1.  Solid  phase,  3  mol.  CuS04+l  mol. 
Na2S04. 

-2.  Solid  phase,    1   mol.   CuS04+l   mol. 
Na2S04. 

3.  Solid  phase,  1  mol.  CuS04+3  mol. 
Na2S04. 

(G,  in  100  g.  H20.) 


t° 

i 

2 

3 

CuSOi 

Na2S04 

CuSO4 

Na2S04 

CuS04 

NaaSOi 

10 
15 
30 
50 

19.75 
20.69 
2203 
32.37 

12.49 
15.88 
16.36 
11.75 

19.70 
20.75 
21.00 
31.45 

12.50 
15.90 
20.14 
13.41 

19.69 
20.70 
15.28 
28.76 

12.55 
15.92 
22.70 
15.25 

(Massol  and  Maldes,  C.  R.  1901,  133.  287.) 
Solubility  of  CuS04,  5H20+Na2SO<,  10H20. 

t° 

%  CuS04 

%  NaaSOi 

0 
12 
15 

13.40 
14.83 
15.00 

6.23 
9.82 

(Koppel,  Z.  phys.  Ch.  1903,  42.  8.)   , 
See  also  under  CuNa2(S04)2+6H20, 

CuS04+ZnS04. 

Very  slowly  sol.  in  sat.  ZnS04+Aq,  form- 
ing a  double  salt  which  separates.  (Karsten.) 

100  pts.  sat.  solution  of  CuS04  and  ZnS04 
contain  32.70  pts.  of  the  salts  at  11-14°. 
(v.  Hauer.) 


Solubility  of  CuS04+ZnS04  in  H2O  at  25° 


Mols  per  100 
mols  HaO 

Mols  per  100 
mols   HsO 

Cu 

Zn 

Cu 

Zn 

2  28 

0 

0  82 

5.03 

1  83 

2  08 

0  51 

5  59 

1  41 

3  60 

0  30 

5  56 

1  19 

5  01 

0  00 

6  42 

1  86 

3  36 

1  19 

5  01 

1  22 

4  45 

0  51 

5  59 

1  01 

4  72 

0  267 

5  77 

0  00 

5  94 

(Stortenbecker,  Z.  phys    Ch    1897,  22.  62.) 


Insol.  in  liquid  NHs.    (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  liquid  C02 
Ch.  1906,  54.  674.) 

100  pts.  of  a  sat.  solution  in  40? 


(Biichner,  Z.  phys. 


alcohol 
contains  0.25  pt.  CuS04+5H2O;  20%  alcohol, 


'7o  aiconoi, 
(Schiff,  A. 


3.1  pts.;  10%  alcohol,  13.3  pts. 
118.  362.) 

Anhydrous  CuS04  is  sol.  in  absolute 
methyl  alcohoL  but  insol.  in  absolute  ethyl 
alcohol.  CuS04-J-rcH2O  is  insol.  in  methyl 
or  ethyl  alcohol.  (Klepl,  J.  pr.  (2)  25.  526.) 

100  pts.  absolute  methyl  alcohol  dissolve 

1.05  pts.  anhydrous  CuS04  at  18°. 

100  pts.  absolute  methyl  alcohol  dissolve 
15.6  pts.  CuS04+5H2O  at  18°;  100  pts. 
93.5%  methyl  alcohol  dissolve  0.93  pt. 
CuSO4-f  5E20  at  18°;  100  pts.  50%  methyl 
alcohol  dissolve  0.4  pt.  CuS04+5E20  at 
18°;  100  pts.  absolute  methyl  alcohol  dis- 
solve 13.4  pts.  CuS04+5H20  at  3°. 

100  pts.  absolute  ethyl  alcohol  dissolve  1.1 
pts.  CuS04-|-5H2O  at  3°.  (de  Bruyn,  Z. 
phys.  Ch.  10.  786.) 

Methyl  alcohol  dissolves  11.5%  CuS04-f 
5H20  at  0°.  (Auger,  C.  R.  1906,  142. 1272.) 

Glacial  acetic  acid  precipitates  CuSO*  com- 
pletely from  CuS04-fAq. 

100  g.  95%  formic  acid  dissolve  0.05  g. 
CuS04-f  5H20  at  18.5°.  (Aschan,  Ch.  Ztg. 
1913,  37.  1117.) 

Sol.  in  glycerine  (Pelouze),  picoline  (Unver- 
dorben). 

100  g.  glycerine  dissolve  36.3  g.  CuS04+ 
5H20  at  15-16°.  (Ossendowski,  Pharm.  J. 
1907,  79.  575.) 

100  g.  glycerine  dissolve  30.0  g.  CuS04  at 
15.5°. 

100  g.  solution  of  CuS04  in  glycol  contain 

7.6  g.  at  14.6°.    (de  Coninck,  Bull.  Ac.  Belg. 
1905.  257.) 

Anhydrous  CuS04  is  insol.  in  acetone. 
(Krug  and  M'Elroy,  J.  Anal.  Ch.  6.  184.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II  1014);  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314);  benzonitrile.  (Naumann, 
B.  1914,  47.  1370.) 

Min.  Chakcmthite. 
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Cupric  glucinum  sulphate,  CuS04,  4GlS04-f 
20HA 

Sol.  in  H20.    CKlafczo,  J.  B.  1868.  205.) 

Does  not  exist.  (Marignac,  A.  ch.  (4)  30. 
45.) 

9CuS04,    GlS04-f-50H2O.      As  above. 

Does  not  exist.   (Marignac,  /.  c.) 

Cupric    hydrazine    sulphate,     CuH2(S04)23 


1  pt.  is  sol.  in  1148  pts.  H2O  at  10°. 
Decomp.  by  acids* 

Sol.  in  IsH4OH-HAq  with  decomp.  (Cur- 
tius,  J.  pr.  1894,  (2)  60.  331.) 

Cupric  iron  (ferrous)  sulphate,  CuS04,  FeS04. 

Insol.  in  H20.    (fitard,  C.  R.  87.  602.) 

+2H20     (fitard.) 

CuS04,  2FeS04+21H20.  SolinH20.  (v. 
Hauer.) 

CuS04,  3FeS04  +28H20  100  pts.  H20  dis- 
solve 75  pts.  salt  at  T  (Lefort.) 

4CuS04,  FeS04-!-34H2O.  100  pts.  H2O  at 
15.5°  dissolve  75  91  pts.  (Thomson  ) 

Cupric  iron  (ferric)  sulphate,  CuS04,  Fe2(S04)3 

+24H20. 
Sol.  in  H2O.    (Bastick.; 

Cupric  iron   (ferrous)   potassium  sulphate, 

CuS04  FeS04;  2K2S04-i-12H20. 
SoLinHiD.    (Vohl.) 

Cupric  lead  sulphate,  CuO,  PbO,  S0«+H20. 

Min  Linarite. 

3CuO,  7PbO,  5S03H-5H2O.  Min.  Caledon- 
ite.  Sol.  in  HNOs+Aq. 

Cupric  magnesium  sulphate,  CuS04,  MgS04 


Efflorescent.  Sol.  in  H20.  (Vohl,  A.  94. 
57.) 

+2H2O.    (Airot,  1834.) 

CuS04,2MgS04-j-2lH20.  Sol.inH2O.  (v. 
Hauer,  Pogg.  125.  638  ) 

CuS04l  7MgB04+56E«<X  Sol  in  H20. 
(Schiff,  A  107.  64.) 

Cupric   magnesium   manganous    potassium 
sulphate,     CuS04,     MgSO4,     MnS04, 
3K2S04-M8H20. 
Sol.  inHjO.    (Vohl) 

Cupric  magnesium  potassium  sulphate, 
CuSO4,  MgSO4,  2K2SO4H-6HSOT 

Sol.inH2O.    (Vohl,  A.  94.  570 

Does  not  exist.  (Aston  and  Pickering, 
Chem.  Soc.  49.  123.) 

Cupric  magnesium  potassium  zinc  sulphate, 

CuS04,  Mg04,  3K2S04,  ZnS04+18H20. 
Sol.inH20.    (Vohl.) 


Cupric  manganous    sulphate,    5CuSO4, 

2MnS04-i-35H20. 

Sol.  in  H2O  (Schauffele,  J.  B  1852.  340  ) 
2CuS04,  3MnS04+25H2O  As  above.  (S  ) 
CuS04,  MnSO44-H20  (fitard,  C  R  87. 

602.) 

Cupric  manganous  potassium  sulphate, 

12H20. 


Sol.  inH20.    (Vohl) 

Cupric  nickel  sulphate,  CuS04,  NiS04-h3H20. 

(fitard,  C.  R.  87.  602  ) 

CuSO4,  2NiSO4H-21E20.  Sol.  in  H2O. 
(v.  Hauer  ) 

-H8H2O.  Sol.  in  H20.  (Boisbaudran,  C. 
R.  66.  497.) 

2CuSO4,  2NiSO4,  3H2SO4.    (fitard  ) 

Cupric  nickel  potassium  sulphate,  CuSO4, 
NiS04,  2K2SO4+12H20. 

Sol,  inH20.    (Vohl) 

Sol  in  4  pts  H20.insol  in  alcohol     (Bette.) 

4CuSO4,  K2S04+4H20  Very  si.  sol.  in 
H20. 

K20,  4CuO,  4SO3+4H2O.  Insol.  in  HsO^ 
but  decomp  by  boiling  H20  into  3CuO,  SO  3. 

Cupric  potassium  sulphate,  K2Cu(S04)2+ 
6H2O 

100  pts  HaO  dissolve  66666  pts  at  3028°  (Grif- 
fiths) 

Much  more  sol  in  hot  than  cold  HsO     (Pierre  ) 
Easily  sol  in  HaO,  byboihng,  de  comp  into  basic  salt. 
(Persoz,  A  ch  (3)  25.  272  ) 

100  pts.  H20  dissolve  11.14  pts  anhydrous 
salt  at  25°  (Trevor,  Z.  phys.  Ch  7.  470.) 

1  1.  H20  dissolves  116.9  g.  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  27, 
459.) 

See  also  CuS04f  K2S04. 

Min.  Cyanochroite. 

Cupric  potassium  zinc  sulphate.  CuS04) 

2KISO4,  ZnS04+12SaO. 
Sol.  in  H2O.    (Vohl.) 

Cupric  rubidium  sulphate,  CuSO4.  Rb2SOi-f 
6H20. 

Sol.  in  H20.    (Tutton.) 

1  1.  H20  dissolves  102.8  g.  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902.  27. 
459.) 

Cupric  sodium  sulphate,  basic.  ISTaaSC^. 
Cu(OH)2,  3CuSO4+2H2C). 

Min.  Natrochaldte. 

SL  sol.  in  H2O;  easily  sol.  in  acids.    (Pa- 
lache  and  Warren,  Am.  J,  Sci.  1908,  (4)  26. 
346.) 
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Cupric  sodium  sulphate,  CuS04,  Na2SO44- 
2H20. 

Solubihty  of  the  pure  double  salt  CuS04, 
Na2S04+2H20 


t° 

100  grams  solution  contain 

CuSOi  grama 

NaaSO4  grams 

17  7 
19  5 
23 
30 
40.15 

14  34 
14  54 
14  36 
14.07 
13'73 

13  34 
12.90 
12  76 
12.37 
12  26 

(Koppel,  Z  phys  Ch.  19&3,  42.  8  ) 

Solubihty  of  the  mixture  of  CuS04,  Na2S04-j- 
H20  and  CuS04 

t° 

100  g.  solution  contain 

CuSO*  grams 

Na2S04  grama 

17.7 
19.5 
23 
30 
40  15 

14.99 
15.62 
16.41 
17  97 
20.56 

13.48? 
12  06 
11  35 
9.95 
8  00 

(Koppel) 

Solubihty  of  the  mixture  of  CuS04,  Na2S04-f- 
2H20  and  Na2S04 

t° 

100  g.  solution  contain 

CuSO*  grams 

Na2S04  grams 

18 
19  5 
20 
23 
25 
26 
28 
28.3 
30 
30.2 
32.2 
33.9 
35  3 
37.2 

13.53 
11  847 
11.339 
8  185 
6  284 
5.507 
3  746 
3  661 
2  607 
2  422 
1.465 
1  475 
1.471 
1.494 

13.844 
15  116 
15.697 
18  723 
21  198 
22  44 
24.963 

28.383 

32.442 
32.299 
32  072 
31  96 

(Koppel.) 

Solubility    of    CuS04,    Na2S04+2H2O    in 
presence  of  varying  amounts  of  Na2S04. 

t° 

100  g  solution  contain 

CuSOi  grams 

NaaSOi  grams 

30 
30 
30.1 
40  15 
30 

5.38 
5.41 
3.69 
3.97 
1  57 

22.17 
21.92 
25.37 
23.90 
32.09 

(Koppel.) 

Copper  sulphate  and  sodium  sulphate  unite 
to  form  a  double  salt,  CuS04,  Na2SO4-f- 
2H20,  which  is  stable  in  the  presence  of  the 
solution  above  16.7°.  In  the  presence  of 
copper  sulphate  the  solubility  of  Na2S04-|- 
10H2O  is  greater  than  that  of  the  pure  salt. 
(Koppel.) 

Cupric  thallous  sulphate,  CuS04,  T12S04+ 
6H20. 

Decomp.  by  recrystallising  from  I^O. 
(Willm,  A.  ch.  (4)  5.  55.) 

1  1.  H2O  dissolves  81  g.  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Cupric  zinc  sulphate,  CuS04,  3ZnS04-f  28H20 
Efflorescent.    100  pts.  H20  dissolve  80  pts. 

salt  at  8°.    Sol.  in  all  proportions  in  boiling 

H2O.     (Lefort.) 
CuSO4,     2ZnS04+21H20.       (v.     Hauer, 

Pogg.  125.  637.) 

CuSO4,    2JnS04-fl2H20.      (Boisbaudran.) 
2CuS04,  2ZnS04,  H2S04.     (fitard.) 

Cuprous  sulphate  ammonia,  Cu2SO4.  4NH$. 

Sol.  in  NH4OH+Aq;  decomp.  by  pure  H20. 
(Pochard,  C.  R.  1903, 136.  504.) 

+H20.  Decomp.  by  H20.  (Foerster  and 
Blankenburg,  B.  1906,  39,  4434.) 

Cupric    sulphate   ammonia,    basic.    CuS04, 

3CuO,  2NH8+5H20. 

Decomp.  by  hot  H20.  (Pickering,  Chem. 
Soc.43.336.) 

Cupric  sulphate  ammonia  (Cuprammonium 
sulphate),  CuS04,  NH3. 

Decomp.  by  H20.     (Kane.) 

Decomp.  by  H20  giving  a  basic  sulphate. 
(Bouzat,  C.  R.  1902, 136.  535.) 

CuS04,  2NH8  [CuS04,  2NH8+3H20. 
(Mendelejeff,  B:  3.  422.)].  Decomp.  by  ex- 
cess of  HsO  into — 

CuS04,  4NHS+E20.  Sol.  in  1.5  pts.  H20, 
but  decomp.  by  much  H20.  Insol.  in  alco- 
hol. Insol.  in  cone.  NH4OH-fAq.  (Andre*, 
C.  R.  100.  1138.) 

Sol.  in  small  quantity  of  H20;  decomp.  in 
dil.  solution.  (B9uzat.; 

100  g.  H20  dissolve  44.56  g.  anhydrous 
comp.  at  25°.  (Pudschies,  Dissert.) 

100  g.  H20  dissolve  18.05  g.  at  21-22°. 
(Horn  and  Taylor,  Am.  Ch.  J.  1904,  32.  268.) 

CuSO«,  5NH8.  Completely  sol.  in  H20. 
(Rose,  Pogg.  20.  150.) 

Sol.  in  small  amt.  of  H20;  decomp.  in  diL 
solution.  Insol.  in  liquid  NHB.  (Bouzat, 
C.  R.  1902,  136.  535.) 

Cuprous  sulphate  carbon  monoxide,  Cu2S04, 
2CO-fHaO. 

Very  unstable.  (Joannis,  C.  R.  1903,  136. 
615.) 
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Cupric  sulphate  zinc  oxide,  CuS04,  2ZnO-h 

21H20. 

(Larsen,  Ch.  Z.  Hepert.  1896,  20.  317.) 
2CuS04,  3ZnO-f  12H20.    (Mailhe,  A.  ch. 

1902,  (7)  27.  169.) 

Didymium    sulphate,    basic,    DioOj,  S03  = 

(DlOjaSOi 

Insol.  in  cold  or  boiling  H2O     (Marignac  ) 

Slowly  sol  mhotdil  HCl+Aq  Easily  sol. 
in  cone  acids 

-fSHoO      Precipitate.     (Hermann ). 

Composition  is  2Di20^  3S03-f3H20  or 
Di2(S04)84-Di206H6.  (Frerichs  and  Smith  ) 

Composition  is  5Di2O3j  3S03+zH2O. 
(Cleve,  B  11.  910.) 

Didymium  sulphate,  Di2(S04)3. 

Anhydrous     By  saturating  cold  HgO  and 
warming  the  solution,  the  following  results 
were  obtained — 100  pts  H20  dissolve  at: 
12°      18°     25°     38°     50° 
43.1   25.8  20.6   13.0   11. Opts.  Di2(S04)3. 

+6H20  H20  dissolves  this  salt  very 
slowly;  100  pts  H20  dissolve  13  pts  Di2(S04)3 
in  24  hours,  and  164  pts.  in  2  days.  If 
solution  is  evap  in  vacuo  until  Di2(SO4)s+ 
8H2O  separates  ^  out,  34  pts.  Di2(SO4)3 
remain  dissolved  hi  100  pts.  H2O 

+5H2O     (Cleve.) 

-j-8H2O.    Solutions  of  this  salt  contain  at* 

19°      40°     50°     100° 
117     88     6.5     1.6  pts.  Di2(S04)8. 
(Marignac,  A.  ch.  (3)  38. 170.) 

+9H20.  (Zschiesche,  J.  Pr.  107.  75.) 

Bidymium  potassium  sulphate,  K2SO4, 

Di2(S04)3+2H20. 

Sol.  in  63  pts.  H2O.  InsoL  in  sat.  K2S04+ 
Aq.  (Marignac.) 

3K2S04,  Di2(S04)8  Sol  in  83  pts  H20  at 
18°.  InsoL  in  cold,  si.  sol.  in  boiling  sat. 
K2S04-f-Aq,  100  ccm  of  which  retain  55  mg. 
Di20s  in  solution  (Cleve.) 

4K2SO4,  Di2(S04)3     (Cleve.) 

9K2S04j  2Di2(S04)3+3H20.    (Cleve.) 

Didymium   sodium   sulphate,    Di2(SO4)8. 

Na2S04,  and  -f  2H2CK 
Sol.  in  200  pts  H20  (Marignac),  and  still 
less  in  sat.  Na2S04-f  Aq,  100  ccm.  of  which 
dissolve  only  70  mg.  Di20s  at  ord.  temp. 
(Cleve.) 

Bidymium  thallous   sulphate,   (Di2S04)», 
3T12SO4 

Ppt. 

Di2(S04)3,  T12S04+2H20.  Sol.  in  H20. 
(Zschiesche,  J  pr  107.  98.) 

Erbium  sulphate,  Er2(S04)3. 

Anhydrous.  Easily  and  rapidly  sol.  in 
HiO.  100  pts.  H2O  dissolve  43  pts.  anhy- 
drous salt  at  0°. 


N 

C 

Ci 

N 

C 

Ci 

0 
0  1 

1  1 

2  16 

4  604 
4  615 
3  64 
3  04 

7  60 
7  618 
6  00 
5  018 

4  32 
6  685 
9  68 
15  15 

2  00 
0  9115 
0  4439 
0  145 

3.301 
1  505 
0  733 
0  239 

+8H2O.  Less  sol.  in  H20  than  anhydrous 
salt.  100  pts.  H20  dissolve  30  pts  Er2(SO)4)8 
-f-8H20  (=23  pts.  Er2(S04)s)  at  about  20°; 
at  100°,  100  pts.  Er2(S04)3+8H2O  remain 
dissolved.  Sat.  solution  deposits  crystals 
when  heated  to  55°.  (Hoglund.) 

100  g.  of  sat.  solution  of  Er2(SO4)3+8H2O 
at  25°  in  H20  contains  11.94  g.  anhyd. 
Er2(S04)8.  (Wirth,  Z.  anorg  1912,  76.  174.) 


Solubility  of  Er2(SO4)3+8H2O  in  H2SO4  at 
25^°. 

N  =  equiv  g  H2SO  in  1  1.  of  solvent. 

C  =  g.  oxide  in  100  g  of  solution 

C1  =  g  anhyd.  salt  in  100  g  of  solution. 


(Wirth,  Z.  anorg  1912,  76,  174.) 

Insol.    in   methyl    acetate.      (Naumann, 

B.  1909, 42. 3790.) 

Erbium     potassium     sulpliate,     Er2(S04)«, 

3K2S04. 
Slowly  sol.  in  H2O.     (Hdglund.) 

Erbium  sodium  sulphate,  Er2(S04)3,  5Na2S04 

+7H2O. 
Sol.  inH20.    (Cleve.) 

Europium  sulphate,  Eu2(S04)3+8H2O. 
Stable  in  the  air.    (Urbain  and  Lacombe, 

C.  E.  1904,  138.  628.) 

Gadolinium   sulphate,    Gd2(S04)8+8H20. 
Solubihty  m  H20. 


Temp. 

Pts.  of  GdaCSOOsm 
100  pta  #2O 

0° 
9  3-10  6° 
14.0° 
25  0° 
34  4° 

3  98 
3.33 
2  80 
2  40 
2.26 

(Benedicks,   Z.   anorg.    1899,   22.  409-410.) 


100  g.  sat.  solution  of 
at   25°   in  H20    contain  2.981   g. 
Gd2(S04)8.    (Wirth,  Z.  anorg.  1912,  76. 


anhyd. 
.  174.) 
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Solubility  mH2S04    Solid  phase,  Gd2  (SO  4)3+ 
8H2O 

N-equiv.  g  H2S04  mil  of  solvent 
C=g  oxide  in  100  g  of  solution. 
Ci  =  g  anhyd  Gd2(S04)3  in  100  g  of  solu- 
tion 

Solubility  of  G1S04  m  H2S04+Aq  at  25°. 

HaSO4+Aq 
%  H2S04 

100  g  of  the 
solution  con- 
tain g.GlSOi 

Solid  phase 

5  23 
9.61 
18  70 
34  00 
40  35 
45  51 
50  63 
56  59 
63  24 
65  24 
73  64 

8  212 
8  429 
7  944 
6  603 
5  631 
5  773 
6  628 
5  438 
3.640 
2  244 
2  128 
2  185 

} 

•      GlS04-j-6H2O 

GlS04-f4H2O 

• 

j 

N 

C 

Ci 

N 

C 

Ci 

0 
0  1 
0.505 
1.1 

1  793 
1  98 
2  365 
2  29 

2.981 
3  291 
3  931 
3  807 

2.16 
6  175 
12  6 

1  789 
0  528 
0  0521 

2  974 

0  8777 
0  0867 

(Wirth  ) 
Sol.  in  sat.  K2S04-fAq. 

Gadolinium  potassium  sulphate,  Gd2(S04)8, 

K2S04+2H20. 

100  grams,  sat.  solution  in  K2S04+Aq  con- 
tains 0.87 — 0.77  grams  Gd203.  (Benedicks, 
Z.  anorg.  1900,  22.  410.) 

Gallium  sulphate,  Ga2(S04)8. 

Not  deliquescent,  but  very  sol.  in  H2O. 
Sol.  in  60%  alcohol;  insol.  in  ether.  (Bois- 
baudran.) 

Aqueous  solution  decomp.  into  basic  salt 
by  boiling,  which  redissolves,  however,  on 
cooling. 

Gallium  potassium  sulphate,  Ga2K2(S04)4+ 

24H20. 
(Soret,  Arch.  sc.  phys.  nat.  1885, 14.  96.) 

Gallium  rubidium   sulphate,    Rb2Ga2(S04)4 

+24H20. 
(Soret,  Arch.  sc.  phys.  nat.  1885,  14.  96.) 

Glucinum  sulphate,  basic,  3G1O,  S08+4H2O. 

Sol.  in  H20,  but  decomp.  by  heating  or 
dilution.  (Berzelius.) 

2G10,  S0,+ 3H20.    Sol  in  H20. 

9G10,  S08-fl4H20  (?).  Precipitate.  In- 
sol. in  S20.  (Berzelius.) 

According  to  Debray,  this  salt  when  care- 
fully washed  is  GlOuEk. 


(Wirth,  Z.  anorg.  1913,  79.  359.) 
See  also  under  +2,  4,  and  6H2O. 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J., 
1898,20.  828J 

+H20.  (Levi-Malvano,  Z.  anorg.  1906, 
48.  447.) 


Solubility  in  H20  at  t°. 


t° 

G  G1S04  per  100  g. 

H20 

Solution 

80 
91  4 
105 
119 

84  76 

97.77 
118  4 
149  3 

45  87 
49  42 
54  21 
59.88 

(Levi-Malvano,) 

+4H20.    Very  sol.  in  H20. 

Sol.  in  its  own  weight  of  H20  at  14°,  and 
in  everyproportion  of  boiling  H20.  Less  sol. 
in  dil.  H2S04+Aq  than  in  water.  (Debray, 
A.  ch.  (3)  44.  25.) 

Solubility  in  H20  at  t°. 


Glucinum  sulphate,  G1S04. 
Anhydrous. 
Nearly  insol.  in  H20,but  slowly  attacked 
by  cold,  rapidly  by  hot  H20,  and  is  converted 
into  GIS04+4H20  before  dissolving.    (Par- 
sons, Z.  anorg.  1904,  42.  253.) 

Sp.  gr.  of  GlSO4+Aq  at  25°. 

t° 

g  G1SO4  per 
100  g 

t° 

g  G1SO4  per 
100  g 

HsO 

solution 

H*0 

solution 

30 
40 
68 
85 

43  78 
46.74 
61  95 
76  30 

30.45 
31.85 
38.27 
43.28 

95  4 
107.2 
111 

90.63 
115  3 

128  3 

47.55 
53.58 
56  19 

Concentration  of  G1SO* 
+Aq 

Sp.gr 

(Levi-Malvano.) 

SI.  sol.  in  dilute,  insol.  in  absolute  alcohol. 
Can  be  completely  pptd.  from  GlS04-f  Aq 
byHCJBW)*.    (Persoz.) 
Insol.  in  acetone.     (Naumann,  B.  1904, 
37.  4329.) 

I—-  normal 

Vr-      " 

y<-    " 

i/ir-      " 

1.0451 
1.0229 
1.0114 
1.0027 

(Wagner,  Z.  phys.  Ch.  1890,  5.  35.) 
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+6H2O 
Solubility  in  H20  at  t°. 

Gold  (  auric)   sulphate,  Au203,  2S03+H2O, 
or  Auryl  hydrogen  sulphate,  (AuO)HS04. 
Deliquescent.    Decomp.  by  H2O.    Sol.  in 
HC14-Aq;  not  attacked  by  cone.  HNOS4- 
Aq     Sol.  in  6  pts.  cone.  H2SO4.     (Schott- 
lander.) 

Gold  (auric)  potassium  sulphate,  Au2(SO4)«, 
K2S04. 
Not  decomp.  immediately  by  cold  H2O. 

f&riinfflonriar  ^ 

t° 

g  GISOi  per  100  g 

HaO 

solution 

31 
50 
72  2 
77  4 

52  23 
60  67 
74  94 
81  87 

34  32 
37  77 
42  85 
45  01 

(Levi-Malvano ) 


100  g.  of  the  aqueous  solution  contain  at 
25°,  8.212  g.  G1S04.  (Wirth,  Z.  anorg.  1913, 
79.  358.) 


Glucinum   iron   (ferrous)   sulphate,   G1S04. 

FeSO4-fl7^E2O. 

SoLinHA   (Klatzo,  J.  B.  1868. 204.) 
3G1S04,    FeS04-!-28H20.     Sol.    in   H20. 

(Klatzo.) 
Do  not  exist.    (Marignac,  A.  ch.  (4)  30. 

45.) 


Glucinum  nickel  sulphate,  (Gl,Ni)S04-f 
4H2O,  or  7H20. 

(JEQatzo,  J.  B.  1868. 205.) 

Does  not  exist.  (Atterberg,  Sv.  V.  A.  F. 
1873,  4.  81.) 


Glucinum  potassium  sulphate,  G1S04.  K2S04 
-f2H20. 

SI.  sol.  in  cold,  slowly  but  more  sol.  in  hot 
H2O.    (Debray.) 
+3H2O.     (Zlatzo.) 


Glucinum  potassium  hydrogen  sulphate, 

G-1H2(304)2,  2K2S04-f4H20. 
Easily  sol.  in  H20.     Partly  decomp.  by 
recrystallisation.    (Atterberg.) 

Glucinum  sodium  sulphate,  2G1S04,  3Na2SO4 

+18H20. 
Sol.  in  H2O.    (Atterberg.) 

Glucinum  zinc  sulphate,  2G1S04.  3ZnSO4+ 
35H20. 

Sol.  in  H20.     (Klatzo,  J.  B.  1868.  205.) 
Does  not  exist.    (Atterberg.) 

Gold  (auroauric)  sulphate,  Au2(S04)2. 

Deconm.  by  moist  air,  H20,  glacial  acetic 
acid,  or  HNO8-f  Aq  (1.42  sp.  gr.)  Insol.  in 
cone.  HaS04.  (Schottiander,  A.  217.  375.) 


Hydrazine  mercuric  sulphate  hydrazine, 

(N2H6)2S04,  3HgS04,  2N2H4. 
Insol.  in  H20.     Sol.  in  H2O  containing 
HC1.     (Ferratini,   Gazz.   ch.  it.   1912,    42. 
(1)  142.) 


Hydroxylamine  uranyl  sulphate, 

(NH2OH)2,  H2SO4,  2(UO2)S04+5H2O. 
Extremely  sol.  in  H20  from  which  it  can 
be  cryst.    (Rrmbach,  Dissert.  1904.) 


Indium  sulphate,  In2(SO4)s. 
Easily  sol.  in  H2O. 
H-9H30.   Easily  sol.  in  H2O. 

Indium    hydrogen    sulphate.    InH(SO4)2-f- 

4HO. 
Very  deliquescent.   (Meyer.) 

Indium  potassium  sulphate,  InK(SO4)2-f 
4H2O. 

Sol.  in  H30,  but  decomp.  by  boiling. 
(R6*ssler,J.pr.  (2)7. 14.) 

(InO)'8K(S04)2+3H20.  Insol.  in  H20. 
(Rdssler.) 


Indium,  rubidium  sulphate, 
In2(S04)s,  Rb2S04-f  24H2O. 

44.28  pts.  are  sol.  in  100  pts.  H20  at  15°. 
(Chabrie",  C.  R.  1901, 132. 473.) 

Melts  in  crystal  H2O  at  42°.  (Locke, 
Am.  Ch.  J.  1901, 26. 183.) 

Indium  sodium  sulphate,  InNa(S04)2+4HsO. 
Sol.  in  H20.    (Bossier,,  J.  pr.  (2)  7.  14.) 

Iodine  sulphate,  I2(SO4)5. 

Ppt.  Decomp.  by  H2O.  (Fichter,  Z. 
anorg.  1915,  91.  140.) 

lodyl  sulphate,  (IOMSO<),. 

Possible  composition  of  Weber's  (B.  20. 
86)  I2O6,  3SO,. 
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Indium  sulphate. 

Solubility  in  100  pts  H20  at  t°. 

Q     1         *           TT   r\      yv».     «TAS\1i,nl             /"13/-ki*f*Aliiici   ^ 

DOI.  in  JCL2\J  or  aiconoi.     ^.oerzeiius*/ 
Ir(S04)2.     Sol.  in  H20.      (Rimbach,    Z 
anorg.  1907,  62.  409.) 

t° 

Pts. 
FeSO* 

t° 

Pts 
FeS04 

t° 

Pts 
FeS04 

0 

7.9 

34    ' 

37.1 

67 

65  1 

1 

8.7 

35 

38  0 

68 

65.0 

Indium  potassium  sulpliate,  Ir2(S04)8, 

2 

9^5 

36 

38  9 

69 

64  9 

K2SO4+24H20. 

3 

10.4 

37 

39.8 

70 

64.8 

Mpt.  102-103°. 

4 

11.2 

38 

40.7 

71 

64  7 

Easily  sol.  in  H20.     (Marino,  Z.  anorg. 

5 

12  0 

39 

41.7 

72 

64.5 

1904,  42.  220.) 

6 

12  9 

40 

42.6 

73 

64  4 

Iri(S04)s,    3K2S04.    Sol.  in  H20    or    dil. 
H2S04-KAq:  nearly  insol.  in  sat.    K2S04+ 

7 
8 

13  7 
14  5 

41 

42 

43.5 

44.4 

74 
75 

64  2 
64  0 

Aq.     (Boisbaudran,  C.  R.  96.  1406.) 

9 

15.3 

43 

45.3 

76 

63.7 

10 

16.2 

44 

46  2 

77 

63.4 

Indium  rubidium  sulphate,  Ir2(S04)4Rb2. 
Sol.  in  cold:  very  sol.  in  hot  H20.    (Marino, 
Gazz.  ch.  it.  1903,  32,  (2)  511.) 
Mpt.  108-109°.    (Marino,  Z.  anorg.  1904, 

»n    O1Q  \ 

11 
12 
13 
14 
15 

17  0 
17.9 
18.7 
19  5 
20.4 

45 
46 
47 
48 
49 

47  1 
48  1 
49.0 
50  0 
51.0 

78 
79 
80 
81 

82 

63.1 
62.7 
62.3 
61.9 
61.5 

4z.  /J.y.j 

16 

21.2 

50 

51  9 

83 

61  0 

Iridium  thalHum  sulphate,  Ir2(S04)8,  T12S04+ 

17 
18 

22  1 
23.0 

51 
52 

52  9 
53  8 

84 
85 

60  4 
59.8 

24H20. 

19 

23.8 

53 

54  8 

86 

59  2 

Very   sol.  in   H20.      (Marino,    Z.    anorg. 

20 

24  7 

54 

55.7 

87 

58.5 

1904,  42.  222.) 

21 

25.6 

55 

56  7 

88 

57  7 

22 

26  4 

56 

57  7 

89 

57.0 

Iron  (ferrous)  sulphate,  FeS04. 

I  TT  r\ 

23 

24 

27.3 
28  1 

57 
58 

58  7 
59  7 

90 
91 

56.2 
55.3 

+xi2O 
4-2H2O     Not  more  sol  in  H20  than  gyp- 
sum    (Mitscherlich  ) 
+3H2O.    Sol.  mH20.    (Kane) 
-f  4H2O.    Separates  from  cone.  FeS04-fAq 

of  Qft° 

25 
26 
27 

28 
29 

29  0 
29  9 
30  8 
31  7 
32  6 

59 
60 
61 
62 
63 

60  7 
61  7 
62  7 
63  7 
64  8 

92 
93 
94 
95 
96 

54.3 
53.3 
52  2 
51.0 
49  6 

at  oU  . 
+7H20     Efflorescent  at  33°. 

30 
31 

33.5 
34.4 

63  5 
64 

65  4 
65.4 

97 
98 

48.0 
46  3 

1  pt  FeS04  +7HsO  dissolves  in  1  6  pts.  cold,  and  0  3 

32 

35  3 

65 

65  3 

99 

44  5 

pt.  boiling  HaO 
1  pt  FeSOi-KHaO  diss>lves  at 

33 

36.2 

66 

65  2 

100 

42.6 

10°   15°    25°  33°  40°    60°    8i°   90°  100° 

in  1  64  1  43  0.87  0  66  0  44  0  38  0  37  0  27  0  3  pts   HaO 

(Mulder,  Scheik  Verhandel  1864.  141  ) 

(Brandes  and  Firnhaber,  Br.  Arch  7,  83  ) 

When  boiled  with  insufficient  HsO  for  solution  a 
white  hydrate  is  formed  which  separates  out  Solubility 
increases  up  to  87  5°,  and  then  diminishes,  owing  to  the 
above  separation  (Brandes,  Pogg  20.  581 ) 

Sol  in  2  pts,  cold,  and  1  pt  boiling  H20  (Foureroy) , 
sol.  in  2  pt  s  cold  HaO  at  18.75°  (Abl) ,  sol.  in  6  pts  HaO 
at  moderate  heat,  and  0,75  pt  at  100°  (Bergmann ) 

100  pts  HsO  at  15  5°  dissolve  45-50  pts.  (Ure*s 
Diet.) 


100  pts.  HaO  dissolve  pts  FeSO*  at  t° 

—1° 

13.0 

60° 
36.4 

102° 
34.7 

t° 

Pts. 
FeSO* 

t° 

Pts 
FeSCU 

t° 

Pts 
FeSO< 

0 

10 
12 
20 

15  8 
19  9 
21  3 
20  0 

21 
30 
37 

27  4 
32  6 
36  5 

45 
55 
70 

42  9 
47  0 
56  5 

(Tobler,  A.  95.  198  ) 

100  pts.  FeSO^+Aq  sat.  at  11-14°  contain 
17.02%  FeSO*.  (v.  Hauer,  J.  pr  103.  114.) 

100  pts.  FeS04+Aq.  sat  at  15  contain 
37.2%  FeS04-f-7H20;  solution  has  sp.  gr. 
1.2232.  (SohiflF,  A.  118.  362  ) 


If  solubility  S=pts.  anhydrous  FeS04  in 
100  pts  solution,  S  =  13  5+0  3788t  from  —2° 
to  +65°;  S=37.5  constant  from  65°  to  98°; 
S=375—0.6685t  from  98°  to  156°.  Practi- 
cally insol.  at  156°.  (fitard,  C.  R.  106. 
740) 

Sat,  FeS04+Aq  contains  at: 


+5° 
15.1 

67° 
37.7 

112° 
28.0 


24° 
22.7 

77° 
37.8 

130° 
17.3 


34° 
26.3 


37.8 


52° 

32.5%  FeSO4, 

94° 
36.7%FeSO4, 


152° 
2.5%FeS04. 


(fitard,  A.  ch.  1894,  (7)  2.  553.) 


100  g.  H20  dissolve  26.69  g.  FeS04  at  25°. 
(Stortenbecker,  Z.  phys.  Ch.  1900,  34. 
109.) 


974 


SULPHATE,  IRON 


Solubility  of  FeS04  in  H20  at  t° 
100  g  H20  dissolve  g  FeSO4 

Sol  inhotHCl-hAq     (Kane.) 
Somewhat  sol  in  cone.  H2SO4     (Bussy  and 
Lecann.) 

Solubility  in  H2S04+Aq  at  25°. 

t° 

G  FeSOj 

t° 

G  FeSOt 

0  00 
10  00 
15  25 
20  13 
25  02 
30  03 
35  07 
40  05 
45.18 
50  21 

15  65 
20  51 
23  86 
26  56 
29  60 
32  93 
36  87 
40  20 
44.32 
48  60 

52  00 
54  03 
60  01 
65  00 
68  02 
70  04 
77.00 
80  41 
85  02 
90  13 

50  20 
52  07 
54  95 
55  59 
52.31 
56.08 
45  90 
43  58 
40  46 
37  27 

HsSOt+Aq 
Normality 

100  g  of  the 
solution 
contain 
g   FeSOi 

Solid  phase 

0 

2  25 
6  685 
10.2 
12  46 
15  15 
19  84 

22.84 
19  03 
13  40 
10  30 
7  26 
4  015 
0  1522 

FeS04+7H2O 
FeSO4+H2O 

FeSO4-t-7H2O    is    stable  from—  -1  82°    to 
4-56.6°:  FeSO4-f4H2O  from  56  6°  to  644°: 

FeSd-f  H2O  above  this  point. 

(Fraenckel,  Z  anorg  1907,  55.  228  ) 

FeS04+Aq  sat.  at  30°  contains  24.9  g. 
FeSO4  in  100  g.  of  solution  (Schreine- 
makers,  Z.  phys.  Ch.  1912,  71.  110.) 

Sp.  gr.  of  FeS04+Aq  at  15°. 
rc  =  %FeS04+7H20 


% 

Sp  gr 

% 

Sp  gr 

% 

Sp.gr 

1 

1  005 

15 

1.082 

28 

1.161 

2 

1  Oil 

16 

1  088 

29 

1  168 

3 

1  016 

17 

1.094 

30 

1  174 

4 

1.021 

18 

1  100 

31 

1  180 

5 

1.027 

19 

1  106 

32 

1  187 

6 

1  032 

20 

1  112 

33 

1  193 

7 

1  037 

21 

1  118 

34 

1  200 

8 

1.043 

22 

1  125 

35 

1  206 

9 

1  048 

23 

1  131 

36 

1.213 

10 

1  054 

24 

1  137 

37 

1  219 

11 

1  059 

25 

1.143 

38 

1  226 

12 

1  065 

26 

1  149 

39 

1  232 

13 

1.071 

27 

1  155 

40 

1  239 

14 

1  077 

• 

(Gerlach,  Z.  anal.  8.  287.) 

Sp.  gr.  16*6°  of  sat.  solution =1.219. 
(Greenish  and  Smith,  Pharm.  J.  1903, 71. 881.) 

Sat.  FeS04+Aq  boils  at  102.2°  (Griffiths), 
and  solution  contains  64%  FeS04.  Crust 
forms  at  102.3°;  highest  temp,  observed. 
104.8°.  (Gerlach,  Z.  anal.  26,  426.) 

B.-pt.  of  FeSO4-f  Aq  containing  pts   FeS04 
to  100  pts  H2O 


B-pt  . 

Pts.  FeS04 

B.-pt. 

Pts.  FeSO< 

100.5° 
101  0 

17  7 
34,4 

101.5° 
101  6 

50.4 
53.2 

(Gerlach,  Z.  anal.  26.  433.)  * 

100  g.  of  the  sat.  solution  contain  22.84  g. 
FeS04  at  25°.    (Wirth,  Z.  anorg.  1913,  79. 


(Wirth,  Z,  anorg  1913,  79.  364  ) 

More  sol.  in  water  containing  NO  than  in 
pure  H20.  (Gay,  Bull  Soc  (2)  44.  175  ) 

Completely  pptd.  from  FeSO4+Aq  by 
glacial  HC2H302  (Persoz.) 

Solubility  in  (NE4)2S04-{-Aq.  See  under 
(NH4)2S04. 


Composition  of 
the  solution 

Solid  phase 

u% 

by  wt 
FeSCU 

.  % 

by  wt 
Li2S04 

24.87 
22  45 
21  15 
18  79 
16  51 
16.18 
16  04 
15  39 
12.68 
5  32 
3.74 
0 

0 
4  00 
5  58 
11.16 
15  81 
16.52 
16.49 
16  80 
18  31 
22  15 
23  15 
25  1 

FeSO^THjC 

(C 

cc 
{( 

FeS04,  7H204-Li2S04,  H20 

Li2SO4,  H20 

(i 
u 
tt 

(Schrememakers,  Z.  phys.  Ch  1910,  71.  110.) 

Solubility  of  FeSO4,  H20  -j-ISra2S04;  10H204, 
in  100  g;  H2O  at  t° 

t° 

Grams  FeSCU        Grams  NaaSO* 

0 
15  5 

18.08                  6.13 
25  05                15  97 

(Koppel,  Z.  phys.  Ch.  1905,  52.  405  ) 
See  also  under  FeNa2(SO4)2. 

Insol.  in  liauid  NH*.    fFWnVliT>   Am   Hh 

J.  1898,  20.  828.)         "      " 

Insol.  in  liquid  C02.  (Btichner.  Z.  phys. 
Ch.  1906,  54.  674.) 

100  pts.  sat.  solution  of  FeS04  in  40% 
alcohol  contains  0.3%  FeS04.  (ScMff.) 
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Insol.  in  alcohol  of  0.905  sp.  gr.  or  less. 
(Anthon,  J.  pr.  14. 125.) 

Alcohol  and  H2S04  precipitate  FeS04  from 
FeS04+Aq,  also  glacial  acetic  acid. 

Anhydrous  FeS04  is  insol,  in  acetone. 
(Krug  and  M'Elroy,  1893.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 

11.  1014.) 

100  g.  sat,  solution  in  gycol  contain  6.0 
g.  FeS04  at  ord.  temp,  (de  Coninck.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3601.) 

Iron  (ferrous)  sulphate,  acid,  2FeO,  3S08, 

2H20. 

This  salt  exists  in  contact  with  solutions 
containing  S08+l  637  H20  to  about  SO8-f 
2  186  H20.  (Kenrick,  J.  phys  Chem.  1908, 

12.  704 ) 

FeO,  2S03+H20.  This  compd.  exists  with 
solutions  containing  SO 8+ 1.342  H20  to 
(about)  SOs+1.595  H20.  (Kenrick.) 

FeO,  4S98+3H20.  This  compd.  is  stable 
with  solutions  containing  from  S03 +1.122 
H20  to  (about)  S08+1.342  H20.  Rapidly 
sol  in  H20  with  ppt.  of  FeS04+H20.  (Ken- 
rick.) 

Min.  Melantente. 

Iron  (ferric)  sulphate,  basic,  10Fe208,  S08+ 
H20. 

(Athanasesco,  C.  R.  103.  27.) 

6Fe208,  S08+10H20.  Insol.  in  H20.  SI. 
sol.  in  warm  HCl-j-Aq,  (Scheerer,  Pogg.  45. 
188.) 

4Fe208,  S08+11H20.  (Anthon,  Repert. 
81.  237.) 

3Fe208,  S08+4H20.  Insol.  in  H20. 
Rather  easily  sol,  in  acids.  (Scheerer,  Pogg. 
44.453:Mei£ter,B.8.  771.) 

2Fe208,  .SO3+6H20.  When  pptd.  from 
cold  solutions,  is  sol.  in  Fe2(S04)8-f  Aq,  but 
insol.  therein  when  pptd.  from  hot  solutions. 
(Maus.) 

Only  basic  sulphate  which  is  a  true  chem- 
ical compound.  (Pickering,  Chem.  Soc.  37. 
807.) 

Min.  Glockerite.  Insol.  in  H20.  Sol.  in 
cone.  H2S04. 

+7H20.    (Meister.) 

+8H20.    (Muhlhauser.) 

4-15H20.    Min.  Pissophamte. 

Fe208,  S08  =  (FeO)2S04+3H20.  Insol.  in 
H20.  (Soubeiran,  A.  ch.  44.  329.) 

3Fe208,  4S08+9H20.    (Athanaaesco.) 

2Fe208,  3S08+8H20.  Insol.  in  H2O. 
(Wittstein.) 

+18H20.  Min.  Fibrofemte.  SI.  sol.  in 
cold,  more  easily  in  hot  I±2O. 

Fe208,2S08+10H20.   Min.  Stypticite. 

+15H20.  Sol.  in  H20;  decomp.  by  heat 
or  evaporation.  (Muck,  J.  pr.  99.  103.) 

2Fe208,  5S08+13H20.     Min.  Copiamte 

FeiSaOa+lSHaO  =2Fe208,  5S08-rl8:H2O. 
*-CopiapU.  This  salt  is  in  equilibrium  at  25° 


with  solutions  in  which  the  molecular  ratio 
Fe208  :  SOS  lies  between  1  : 2.889  and 
1  : 2.614.  (Wirth,  Z.  anorg.  1914,  87.  37.) 

(OH)Fe8(Sq4)4-fl3H20.  p-Copiapit.  This 
salt  is  in  equilibrium  at  25°  with  solutions 
in  which  the  molecular  ratio  Fe2O8:S04  lies 
between  1:3.472  and  1:2.889.  (Wirth,  Z. 
anorg.  1914,  87.  37.) 

According  -to  Pickering  (Chem.  Soc.  37. 
807),  all  basic  ferric  sulphates  are  mixtures 
excepting  2Fe208,  S08. 

Iron  (ferric)  sulphate,  Fe2(S04)8. 
Anhydrous.    Slowly  deliquescent.     Nearly 

insol.  in  H2O,  and  HCl+Aq.    Insol.  in  cone. 

H2S04,   Very  rapidly  sol.  in  FeS04+Aq,  even 

when  very  dil.    (Barreswil,  C.  R.  20.  1366.) 
Sp.  gr.  of  Fe2(S04)3-f  Aq.    According  to  F 
Franz  at  17.5°  (J.  pr.  (2)  5.  280);  G  =  Ger- 

lach  at  15°  (Z.  anal.  28.  494);  H>  Eager  at 

18°  (Z.  anal.  27.  280). 

5          10  15       20  %  Fe2(S04)s, 

F    1.0426  1.0854  1.1324  1.1826 

G       ..  1.096  1.205 

H  1.046  1.097  1.151     1.208 

25         30         35         40  %  Fe2(S04)8, 

F    1.2426  1.3090  1.3782  1.4506 

G      .  1.331  1.478 

H  1.271  1.337  1.411  1.490 

45         50         55         60  %  Fe2(S04)s. 
F    1.5298  1.6148  1.7050  1.8006 
G     ..         1.650 

Solubility  in  H2SO4+Aq  at  25°. 


H2S04+Aq 
Normality 

100  g  of  the  solution 
contains  Fe2(SO4)s 

2  25 

6  685 
19  84 

25.02 
14  58 
0  05 

(Wirth,  Z.  anorg  1913,  79.  364.) 
Solubility  in  Al2(S04)3+Aq  at  25°. 

100  g.  of  the  solution  contain 

G.  A12(S04)3 

G.  Fe2(S04)8 

2*342 
5  200 
6  626 
8.819 
10.03 
*10.23l 
10  70) 

44  97 
42  44 
38  83 
35.82 
34  02 
32.42 
31  90) 
31  91] 

*Solution  sat  with  respect  to  both  salts. 
(Wirth  and  Bakke,  Z.  anorg.  1914,  87.  48.) 
See  also  under  AI2(SO4)3. 

Insol.  in  liquid  NH8.    (Gore,  Am.  Ch.  J. 
1898,  20.  8280 
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Completely  pptd  from  Fe2(S04)s-fAq  by 
EC2Hs02.  Sol.  to  large  extent  in  alcohol. 

Insol.  in  methyl  acetate.  (Naumann,  B 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43,  314.) 

InsoL  in  acetone. 

4-#H20.  Very  deliquescent,  and  sol.  in 
H2O.  Cone.  Fe2(S04)8+Aq  maj  be  boiled 
without  decomp.,  but  dil.  solutions  are  de- 
comp. on  heating.  A  solution  containing  ] 
pt.  salt  to  100  pts.  H20  becomes  turbid  at 
76°:  1  pt.  to  200  pts.,  at  56°;  1  pt.  to  400  pts,, 
at  47°:  1  pt.  to  800  pts.,  at  40°;  1  pt.  to  1000 
pts.,  at  38°;  1  pt.  to  10,000  pts.,  at  14° 
(Scheerer.) 

+9H20.    Min.  Coguimbite. 

8143  pts.  are  sol.  in  18.57  pts.  H20 
(Wirth,  2.  anorg.  1914,  87.  23.) 

This  salt  is  stable  at  25°  only  in  contact 
-with  solutions  in  which  the  molecular  ratio 
Fe2O3 :  S08  lies  between   1  : 3.472  and  1 
6.699.    (Wirth,  Z.  anorg.  1914,  87,  35.) 

-flOH20.  Slowly  sol.  in  H20.  (Oudemans, 
R.  t,  c.  3.  331.) 

Iron  (ferroferric)  sulphate,  6FeS04, 


SoL  in  all  proportions  in  H20.  (PoumarSde, 
C  R  18  854 ) 

"SFeSO'*  2FWS04)8+12H2p.  Decomp  by 
H20  Easily  sol.  in  dil.  HCl+Aq.  Insol.  in 
alcohol.  (Abich,  1842.) 

FeSOu  Fe2(S04)8+12H20.  Min.  Vollaite, 
Difficultly  sol.  in  H20. 

FeO,  FeA,  6S08+15H20.  Deliquescent, 
(Lefort,  J.  Pharm.  (4)  10.  87 ) 

Iron  (ferrous)  ps/rosulphate,  FeS207. 

Deliquescent.  Decomp.  by  H20.  fBolas, 
Chem.  Soc.  (2)  12.  212.) 


Iron  (feme)  hydrogen  sulphate, 
H2S04-f8E20. 

This  salt  is  in  equilibrium.  at  25°  only  with 
solutions  where  the  molecular  ratio  Fe20s  : 
S03  is  more  acid  than  1  :  6.699.  (Wirth  and 
Bakke,  Z,  anorg.  1914,  87.  34.) 

Sat,  solution  of  Fe2(S04)?,  H2S04-f8H20 
in  abs.  alcohol  at  25°  contains  8  g.  Ie208+ 
17.18  g.  SO8  per  100  g.  sat.  solution.  (Wirth 
and  Bakke.) 

Decomp.  by  H20.  (Recoura,  C.  R.  1903, 
137.  118.) 

In  contact  with  solutions  containing  25% 
to  28%S08  at  25°,  the  stable  solid  is  Fe208; 
3S08  +  10H20,  In  contact  with  solutions  con- 
taining more  than  28%.  the  stable  solid  is 
Fe203,  4S03+10H20.  (Cameron  and  Robin- 
son, J,  phys.  Chem.  1907,  11.  650.) 

Iron  (ferroferric)  hydrogen  sulphate, 
,  FeS04,  2H2S04. 


Insol.  in  HsO,  but  slowly  decomp.  thereby. 
SoLinHsSO*.    (£tard,C.R.87.602.) 


Iron  Cferrous)  hydrazine  sulphate, 


1  pt.  is  sol.  in  325  pts.  H20  at  12°,    (Curtius, 
J.pr.  1894,  (2)60.331.) 

Iron  (ferrous)  magnesium  sulphate,  FeSO*, 

MgS04-f4E2O. 
SoL  in  HA    (Sdhiff.) 

Iron  (ferric)  magnesium  sulphate,  Fe2(SO4)«, 

MgS04+24H20. 
(Bastick.) 

esittfn  potassium  sulphate, 


Iron  (ferrous) 
^    2K2S04,  Fe4| 
Sol.  inlH20.    (Vohl,  A.  94.  57.) 

Iron  (ferric)  manganous  hydrogen  sulphate, 
FfcCSOOi,  2MnS04,  HsSO*. 

Insol.  in  cold  H2O.    (£tard.) 

Fe2(SO4)3,  2MnS04,  3H2SO4.  Sol.  in  H20. 
(fitard,  C.  R.  86.  1399.) 

Iron  (ferric)  manganic  sulphate,  Fei(SO«)i, 


in  cold  HaO;  decomp.  by  hot  H2O 
and  HCl+Aq.    (Etard.) 

Iron  (ferrous)  manganous  potassium  sulphate, 

FeS04,  MnS04,  2K2S04+12H20. 
Sol/in  H20.    CVohl,  A.  94.  57.) 

Iron    (ferrous)    nickel    sulphate,    2FeSO4> 

2NiSQ4,  H2S04. 
(fitwcd,  C.  R.  87.  602.) 

Iron  (ferric)  nickel  sulphate,  Fe2(SO4)*,  NiSO4, 

2H2S04. 

Insol.    in    H2O,    but   gradually   decomp. 
thereby,    (fitard,  C.  R.  87.  602.) 

Iron   (ferrous)   nickel  potassium   sulphate, 

FeS04,  NiS04,  2K*S04-f-12H20. 
SoL  in  H20.    (Vohl,  A.  94.  57.) 

Iron  (ferrous)   potassium  sulphate,  FeS04, 

K2S04. 
+2H2O.    (Marignac,  Ann.  Min.  (5)  9.  19.) 

Solubility  in  H20  at  t°. 


t° 

%FeK2(SO<)2 

t° 

%  FoKa(S04)a 

0.5 
17.2 
40.1 
60 

22  79 

31  98 
40  86 
42.63 

80 
90 
95 

42.34 
42.73 
41.01 

(Kuster  and  Thiel,  Z.  anorg.  1899,  21.  116,) 
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-f-4H20. 

G-Gerlach,  at  15°  (Z.  anal.  28.  496);  F« 

Solubility  in  H2O  at  t°. 

Franz,  at  17.5°  (J.  pr.  (2)  5.  288),  containing: 

5         10      15%  K2Fe2(S04)44-24H20, 

t° 

%FeK2(SOi)j 

t° 

%  FeK2(SO4)2 

F  1.0268  1.0466  1.0672 

0  5 

22  94 

80 

40  46 

G  1.025    1.0507  1.0773 

17  2 
40  1 

26  79 
32  41 

90 
95 

43  82 
44  11 

20         25      30%  K2Fe2(SO4)4+24H2O, 
F  1.0894  1.1136  1.1422 

60 

35  68 

G  1.1050  1.1340  1,1645 

(Kiisfcer  and  Thiel ) 

+6H20.    100  pts.  H20  dissolve  at  t°: 
0°     10°  14.5°  16°    25° 
19,6  24.5  29.1  30.9  36.5  p£s.  anhydrous  salt, 

35°  40°   55°    65°     70° 
41     45     56    59.3   64.2  pts.  anhydrous  salt. 
(Tobler,  A.  95.  193.) 

Solubility  in  H20  at  t°. 


t° 

%FeK2(S04)2| 

t° 

%  FoK2(SO4)2 

0  5 

17  2 
40  1 

18  36 
25  16 
36.72 

60 
80 

42  93 
45  29 

(Kuster  and  Thiel ) 

Iron  (ferric)  potassium  sulphate,  basic, 
4Fe20*,  K20,  7S03+9H20=4(Fe20,, 
2H20,  S03),  K2S04+7H2O. 

Insol.  in  boiling  H20.  SI.  sol.  in  HCl+Aq. 
more  readily  in  aqua  regia.  (Rarnmelsberg.) 

3Fe203,  K20, 4S08+6H20  =K(FeO)3(SO4)2 
-f  3H20.  Min.  Jarosite. 

Fe20s,  H20,  2S08,  2K2S04+5E20.  Sol.  in 
6  pts.  cold  H20.  Solution  soon  decomposes. 
(Maus,  Pogg.  11.  78.) 

Sol.  in  12.5  pts.  H20  at  10°.  (Anthon,  Re- 
pert.  76.  361.) 

Formula  is  given  as  3Fe208, 5K20, 12S08+ 
18H20  by  Marignac. 

3Fe203,  6S08,  2K2S04+22H20.  Sol.  when 
moist  in  H20.  Solution  soon  decomposes. 
Insol.  in  alcohol.  (Soubeiran,  A.  ch.  44.  329.) 

3Fe205f  7SOS,  5K2S04+12H20,  and 
+17E20.  (Scheerer,  Pogg.  87.  81.) 

2Fe20,,  5SOS,  3K2S04+9H20.    (S.) 

3Fe208,  8S08,  4K2S04+20H2O  and  24H20. 
(S.) 

Iron  (ferric)  potassium  sulphate.  K2SO. 
2Fe2(S04)8. 

Insol  in  H20,  but  is  gradually  decomp. 
thereby.  (Grimm  and  Ramdohr,  A.  98. 127.) 

•f2H20.  Nearly  insol,  in  H20.  (Weinland, 
Z.  anorg.  1913,  84.  364.) 

JK2Fe2(S04)4+24H2O.     Iron  alum. 

Sol.  in  5  pts.  H2O  at  12.5°.    (Anthon.) 

Aqueous  solution  is  decomp.  by  heating. 
Insol.  in  alcohol. 

Sp.  gr.  of  aqueous  solution.   According  to 


35  %  K2Fe2(S04)44-24H20. 
G  1.1967. 


Melts  in  crystal  H2O  at  28°.  (Locke,  Am. 
!h.  J.  1901,  26.  183.) 

Fe2(S04)fc  3K2S04.  Insol.  in  H2O,  but 
slowly  decomp.  thereby,  (fitard,  C.  R,  84. 
1089.) 

Iron  (ferric)  potassium  sulphate  sulphite. 
See  Sulphite  sulphate,  ferric  potassium. 

Iron  (ferrous)  potassium  zinc  sulphate,  FeS04, 

2K2SO4,  ZnS04+12H20. 
Sol.  in  H20. 

Iron   (ferrous)   rubidium   sulphate,   FeS04, 

Rb2SO4+6H2O. 

Sol.  in  H2O.    (Tutton,  Chem.  Soc.  63. 337.) 
1  1.  H2O  dissolves  242  g.  anhydrous    salt 

at  25°.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Iron    (ferric)    rubidium    sulphate,    Rb2Fej 
(SO4)2-h24H20. 

Solubility  in  H2O. 


Temp 

G  per  litre 

Gram  mols. 
of  anhydrous 
salt  per  hire 

25 
30 
35 

97  4 
202  4 
Basic  salt  formed 

0  294 
0  617 

(Locke,  Am.  Ch.  J.  1901,  26.  J80.) 

Iron    (ferrous)    sodium    sulphate,    FeS04, 

Na2SO4-HH20. 

Sol.  in  H20.    (Marignac,  Aon.  Min.  (5)  9. 
25.) 

Solubility  of  FeNa2(S04)2+4H2O  in  100  g. 
H2O  at  t°. 


t° 

Grains  FeSCU 

Grams  NasSO4 

21.8 
24  92 
34.95 
•    40 

24.34 
23  62 
23.91 
24  01 

22  51 
22  04 
21.83 
22.62 

(Koppel,  Z.  phys.  Ch.  1905,  62.  406.) 
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Solubility     of     FeNa2(SO4)2.4H2O  +FeSO4 
7H20  m  100  g.  H2O  at  t° 


18  8 

23 

27 


grams 
Jb'eSC>4 


26  63 
28  82 
30  95 


grams 


20  28 
18  40 
16  68 


31° 
35° 
40° 


grams      g  ram& 
FeS04     NaaSO 


33  99 
35  66 
39  98 


14  41 
13  85 
11  92 


(Koppel ) 

Solubility    of    FeNa2  (S04)  2  4H20  -f  Na2S04 
10H20  in  100  £  H20  at  t° 


18  8 
23 


grams      grams 
tfeSOi    NaaSOi 


27  23 
20  31 


22  16 

26  48 


28° 
31° 


rams      grams 


11  28 
6  95 


35  94 

44  75 


(Koppel ) 

Solubility     of     FeNa2(S04)2.4H20+Na2SO 
(anhydrous)  m  100  %  H2O  at  t° 


35 

40 


grams  FeSO4 


6  16 
6  27 


grams  NazSOi 


46  58 
46  99 


(Koppel.) 

See  also  under  FeSO4. 

Iron  (ferric)  sodium  sulphate,  basic,  2Na20, 
Fe203,  4SOS+7E20. 

Only  si.  sol.  in  H20  with  decomp.    (Skrabal, 
Z.  anorg.  1904,  38.  319.) 

H-8H20.     Min.  Urusite.     Insol.  in  H20; 
easily  sol,  in  HCl-f-Aq. 

3Na2O,  Fe208,  6SOS+6H20.    Sol.  in  H20 
with  decomp.    (Skrabal.) 

4Fe208,  Na20,  5S03-f  9H2O. 

Insol  m  H20;  difficultly  sol.  in  HCl+Aq. 
(Scheerer,  Pogg.  45.  190.) 

Iron  (ferric)  sodium  sulphate,  [Fe(S04)3]Na3 
+3H20. 


(Weinland,  Z 
FeS04, 


Ppt.    Nearly  insol.  in  H20. 
anorg.  1913,  84.  365.) 

Iron    (ferrous)    thallium   sulphate, 

Tl2S04-f6H20. 
Easily  decomp.  by  solution  in  H20.  ( Willm, 
A.  ch.  (4>5.56.) 

Iron  (ferric)  thallium  sulphate,  Tl2Fe2(S04)4 
-J-24H20. 

Not  efflorescent.   Very  easily  sol.  in  H20. 

361.5  g,  anhydrous,  or  646  g.  hydrated 
salt  are  sol.  in  1 1.  H20  at  25°,  or  0.799  moL 
of  the  anhydrous  salt  is  sol.  in  1 1.  H20  at  25°. 
Melts  in  crystal  H20  at  37°.  (Locke,  Am. 
Ch.J.  1901,26.  175) 

Iron  (ferrous)  zinc  sulphate,  FeS04,  ZnSOs+ 
14BE20. 

2FeS04, 2ZnS04,  H2S04.  (fitard,  C.  R.  87. 
602.) 

Iron  (ferric)  zinc  sulphate,  Fe2(SO4),,  ZnS04 
(Baetick.) 


Iron  (ferrous)  sulphate  nitric  oxide,  FeS04, 
NO. 

The  solubility  of  NO  in  FeS04+Aq  is 
diminished  by  the  presence  of  H2S04,  HC1, 
phosphoric  acid  and  by  the  presence  of  cer- 
tain salts.  (Manchot,  A  1910,  372.  157.) 

Fe(NO)S04,  FeSO4-f-13H20.  Decomp.  in 
the  air.  Sol.  in  water.  (Manchot ) 

Lanthanum  sulphate,  basic,  2La203,  3SO»-h 

3H2O. 

Precipitate.    (Frerichs  and  Smith.) 
Formula  is  3La2O8,  S03+a?H20.     (Cleve, 

B.  11.  910.) 

Lanthanum  sulphate,  La2(S04)3. 

Anhydrous.  Much  less  sol.  in  warm  than 
in  cold  HgO.  1  pt  is  sol.  in  less  than  6  pts. 
H20,  if  added  in  small  portions  thereto  at 
2-3°,  and  the  temperature  not  allowed  to  rise 
to  13°;  but  if  heated  to  30°,  La2(S04)?-f  9H?0 
separates  out  until  the  solution  is  solid. 
(Mosander.) 

100  pts.  H20  dissolve  2.208  pts.  La2(S04)« 
at  16.5°;  2.130  pts  at  18°;  1.641  pts.  at  34°. 

See  also  under  +9H20. 

The  solubility  of  La2(S04)3  in  H20  is  dim- 
inished by  the  presence  of  (NH4)2S04,  K2SO4 
or  Na2S04.  (Barre,  C.  R.  1910,  161.  871.) 

Solubility  in  (NH4)2S04+Aq  at  18° 


Pts  per  100  pts 
HaO 

Solid  phase 

I 

La2(SO4)a 

0.00 
4  Oil 
8  727 
18  241 
27  887 
36.112 
47  486 
53.823 
65  286 
73.782 

2  130 
0.393 
0.279 
0.253 
0.476 
0.277 
0.137 
0.067 
0.0117 
0.0033 

La2(S04)8+9H2O 
La2(S04)s,  (NH4)2S04+2H20 

tt 

te 
tt 

2La2(S04)8,  5(NH4)2S04 

La2(S04)a,  5(NH4)2S04 
u 

(Barre.) 
Solubility  in  K2S04+Aq  at  16  5° 

Pts.  per  100  pts. 
Ha°                                Solid  t>hase 

KaSO* 

La,(S04), 

0.00 
0.247 
0.496 
0  846 
1.029 
1.516 

2  198        La2(SO4),+9H20 
0  727     La2(S04)B,  K2S04+2H2O 
0.269                        " 
0  185                         " 
0.054          La2(S04)3,  5K2S04 
0.022                         " 

(Barre,) 
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Solubility  m  Na2S04+Aq  at  18°. 

La2(SO4)8,  4K2S04.    As  above.    (Cleve.) 
2La2(S04)s,  9K2S04.    As  above.    (Cleve.) 

Fts  per  100  pts 

HiO 

Solid  phase 

Lanthanum  rubidium  sulphate, 

NaaSOi 

La2(S04)a 

La2(S04)8,  Rb2S04. 

0  00 

2  130 

La2(SO4)3+9H20 

(Baskerville,  J.  Am.  Chem.  Soc.  1904,  26. 

67.) 

0  395 
0.689 
0,774 

0  P97 
0  353 
0  299 

La2(S04)3/  Na2S04 

4-2HA    (Baskerville.) 
3La2(S04)3,  2Rb2S04.     (BaskervilleO 

1  136 
2  480 

0.  129 
0.044 

Lanthanum    sodium    sulphate,     La2(SO4)3, 

3  802 

0  019 

N£t2SO4  -T*2H.2O  . 

5  548 

0  016 

SI.  sol.  in  HA     (Cleve.)     (Barre,  C.  R. 

1910,  151.  872.) 

(Barre  ) 

Insol.  in  liquid  NH8.  (Gore.  Am.  Ch.  J. 
1898,  20.  880.) 

Insol.  in  acetone.  (Naumann.  B.  1904, 
37. 4329.) 

+9H20.  Sol.  in  42,5  pts.  H20,  calculated 
as  anhydrous  salt,  at  23s,  and  115  pts*  H20 
at  100°.  (Mosander.) 

Solubility  in  H20. 
100  pts   H20  dissolve  pts   La2(SQ4)3  at  t°. 


t° 

Pbs.  La,2(SO4)a 

0 
14 
30 
50 
75 
100  - 

3  02 
2  60 
1  90 
1  49 
0  94 
0  68 

(Muthmann  and  Rohg,  B.  1898,  31.  1723.) 
Solubility  in  H2SO4+Aq  at  25°. 


In  100 

g.  of  the 

Normality 
HaSO/ 

liquid  arc 

dissolved 

Solid  phase 

g.  oxide 

g  sulphate 

0 

1.43 

2,483 

La2(S04)sH-9HjsO 

0  505 

1  69 

2  934 

e 

1  10 

1  796 

3  118 

2  16 

1  818 

3  156 

3  39 

1.42 

2.465 

4  321 

1  11 

1  927 

6.685 

0.5309 

0  9217 

9  68 

0  2659 

0  4617 

12.60 

0  2136 

0  3709 

15  15 

0  177 

0  3073 

(Wirth,  Z,  anorg.  1912,  76.  189.) 

Lanthanum  hydrogen  sulphate,  La(804H)8. 
(Brauner,  1.  anorg.  1904,  38*  330.) 

Lanthanum  potassium  sulphate,   La2(SO4)3, 


La*(S04)8,  5K2S04.  (Barre,  C.  B.  1910, 
15L  872.) 

La2(S04),.  3K*S04.  SI.  sol.  in  HSO,  Insol. 
in  sat,  -KaSO4-KA.q.  (Cleve.) 


Lead  sulphate,  basic,  2PbO,  S08. 

Not  completely  insol.  in  H2O.  Decomp.  by 
acids,  even  dil.  HCaEs02+Aq,  with  forma- 
tion of  PbS04.  (Barfoed,  1869.) 

0  050  nullimole  calc.  as  Pb  is  sol.  in  1  1. 
H20  at  18°.    (Pleissner,   C.   C.   1907,   II, 
1056.) 

5PbO.  3S03  (Frankland,  Proc.  Roy.  Soc. 
46.  364.) 

Pb304,  2SQ3.    (Frankland.) 

3PbO.PbSO*-fH2O,  Ppt  (Stromholm,  Z. 
anorg  1904,  38,  442  ) 

Pb4(SO4)(OH)2.  0.106  mOlimole  calc.  as 
Pb  is  sol.  in  1  liter  H20  at  18°.  (Pleissner, 
C.  C.  1907.  H,  1056.) 

Lead  sulphate,  PbS04. 

Sol  in  22,816  pts.  H2O  at  11°.  (Fresenius, 
A.  59.  125.) 

Sol  in  31,569  pts.  H2O  at  15°  (Rodwell, 
C.  N  11.50.) 

Sol.  in  13,000  pts.  H2O.  (Kremert?,  Pogg. 
85.  247.) 

Calculated  from  electrical  conductivity  of 
PbSO4+Aq,  1 1.  H2O  dissolves  46  mg,  PbS04 
at  18°.  (Kohlrausch  and  Rose,  Z.  phys,  Ch. 
12.  241 ) 

4.23XlO-2gr  are  dissolved  in  1  liter  of  sat. 
solution  at  20°;  4.41  X 10  2  at  25°.  (Battger, 
Z  phys.  Ch.  1903,  46.  604.) 

1  L  H2O  dissolves  41  mg.  PbSO4  at  18°. 
(Kohlrausch,     Z,     phys.     Ch.     19(H,     50. 

OKg   \ 

o!l28  railtaole  Pb  is  sol  in  1  liter  H2O  at 
18°.  (Pleissner,  C.  C.  1907,  II.  1056.) 

40  mg.  are  dissolved  in  1 1  of  sat.  solution 
at  18°  (Kohlrausch,  Z.  phys  Ch,  1908,  64* 

•tao  \ 

0!0824  g.  PbS04  is  sol.  in  1000  cc.  HjO 
at  18°  and  also  at  100°.  The  fact  that  PbS04 
dissolves  in  H20  is  ascribed  to  hydrolysis,  and 
in  support  of  this  it  is  shown  that  the  solubil- 
ity of  hydrated  oxide  of  lead,  PbO,*  H?O;  in 
dil  HaS04  is  the  same  as  the  solubility  of 
PbS04  in  H2O.  (Sehnal,  C.  R.  1909,  148. 

1  1.  H20  dissolves  26  mg.  at  18°;  30  mg. 
at  25° *  38  mg.  at  37°.  (Beck  andLStegmuller, 
Arb,  JK.  Gesund.  Amt.  1910,  34.  447.) 
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Solubility  in  H20  at  t° 
(Milhmols  per  1 ) 


t° 

PbSCh 

18 
25 
37 

0  126 
0  144 
0  183 

(Beck 


and    Stegmuller,    Arb     K     Gesund 
Amt.  1910,  34.  446.) 

Sol.  in  hot  cone.  HCl+Aq     (Fresenius.) 
Solubility  of  PbS04  in  HCl+Aq. 


Sp  gr  of 
HCl+Aq 

%  HCl  in 
HCl+Aq 

Pts   HCl+Aq 
for  1  pt   PbS04 

1  0519 
1.0800 
1  1070 
1  1359 
1  1570 

10  602 
16  310 
22  010 
27  525 
31  602 

681  89 
281  73 
105  65 
47  30 
35  03 

(Rodwell,  Chem.  Soc.  16.  59.) 

Solubility  of  PbS04  in  HCl+Aq  at  t°. 
(Millimols.  per  1.) 


t° 

01N 

02N 

03N 

04N 

18 
25 
37 

0  126 
0  144 
0  183 

1  72 
2  07 
2  63 

2  67 
3  14 

4  06 

3  63 
4  29 
5.43 

(Beck  and  Stegmuller,  Arb.  K  Gesund  Amt 
1910,  34.  446 ) 

Above  measurements  in  HCl+Aq  show 
solubility  directly  proportional  to  the  hydro- 
gen ions.  (Beck  and  Stegmuller.) 

Sol.  in  HNOs+Aq,  and  more  sol.  in  hot  or 
cone,  than  in  cold  or  dil.  HN03+Aq. 

Sol  in  172  pts.  HN03+Aq  of  1.144  sp.  gr. 
at  12.5°.  (Bischof) 

Pptd.  from  HN03  solution  by  dil.  H2S04+ 
Aq  and  not  by  H20.  (Bischof,  1827.) 

Solubility  of  PbS04  in  HN03+Aq. 


Sol  m  36,504  pts  dil.  H2SO4+Aq.  (Fre- 
senius )  See  also  under  solubility  in  alcohol. 

SI.  sol.  in  cone  H2SO4,  from  which  it  is 
partially  pptd  by  H2O  or  completely  by 
alcohol  (rresenms.) 

100  pts  cone.  H2SO4  dissolve  6  pts  PbSO4 
(Schulto,  Pogg.  133.  137.) 

Cone.  H2SO4  dissolves  0.005  pt.  PbS04. 
(Ure) 

100  pts.  H2SO4  dissolve  0.13  pt.  PbS04,  and 
100  pts  fuming  H2SO4  dissolve  4.19  pts 
(Struve,  Z  anal.  9.  31.) 

More  sol.  in  commercial  H2SO4  than  in  the 
more  cone.  acid.  (Hayes.) 

100  pts.  H2S04+Aq  of  1.841  sp.  gr.  dissolve 
0.039  pts.  PbSO4;  of  1,793  sp  gr.  dissolve 
0011  pt.  PbSO4;  of  1.540  sp  gr  dissolve 
OOOSpt.  PbSO4. 

Presence  of  SO2  does  not  increase  the  solu- 
bility; HN08  increases  the  solubility  some- 
whatj  t.  e  ,  100  pts  H2S04+Aq  of  1.841  sp. 
gr  with  5  pts.  HNOs  of  1.352  sp.  gr  dissolve 
0  044  pt  PbS04;  100  pts  H2SO4  of  1.749  sp. 
gr.  with  5  pts.  HNO3  of  1.352  sp.  gr.  dissolve 
0  014  pt.  PbSO4,  100  pts.  H2SO4  of  1.512  sp. 
gr.  with  5  pts  HN03  of  1  352  sp  gr  dissolve 
only  a  trace.  ^ 

Nitrous  oxides  do  not  increase  the  action. 
(Kolb,  Dingl  209.  268.) 

Solubility  in  dil.  H2S04+Aq  at  18°. 
(G.  per  1.) 


H2SO4 

PbS04 

H2SO4 

PbS04 

0 
0.0049 
0  0098 

0.0382 
0  0333 
0.0306 

0  0245 
0  0490 
0  4904 

0  0194 
0.0130 
0  0052 

(Pleissner,  Arb.  K.  Gesund.  Amt.  1907,  26. 
384.) 

A  trace  of  H2SO4  has  a  considerable  effect 
in  reducing  the  solubility  of  PbS04  in  H2O. 
(Sehnal,  C.  R.  1909,  148.  1395.) 


Sp  gr.  of 
HNOa+Aq 

%  HNOs  in 
HNOa+Aq 

Pts.  HNOs+Aq 
for  1  pt.  PbS04 

Solubility  in  dil.  H2S04+Aq  at  20°. 
(G.  per  1.) 

1  079 
1  123 
1.250 
1.420 

11 
17 
34 
60. 

55 
50 
00 
00 

303.10 
173,75 
127.48 
10282.78 

HsSO* 

PbS04 

HssSO* 

PbS04 

0 
0.0098 
0.0196 

0.082 
0.051 
0.025 

0.0980 
0.4900 
0,9800 

0.013 
0.006 
0 

(Rodwell,  Chem.  Soc.  16.  59.) 

Solubility  in  HN08  at  18°. 
(Millimols  per  1.) 

(Sehnal.) 

Pptd.  from  solution  in  H2S04  by  HCL 
(Bolley,  A.  91.  113.) 
Not  more  insol.  in  dil.  HCjEbOs+Aq  than 
in  H20.    (Bischof,) 
Solubility  in  other  acids  is  prevented  by 
great  excess  of  H2SO4.    (Wackenroder.) 
Sol.  in  warm  NH4OH+Aq,  separating  on 
cooling.    Completely  sol.  in  warm  KOH  or 
NaOH+Aq. 

HNOs 

PbSO* 

0.1N 
0  2N 
0.3N 

0.4N 

0.506 
0  844 
1  13 
1.44 

(Beck  and  Stegmliller.) 
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Decomp  by  boiling  with  K2CO3,  Na2C03, 
and  (NH4)2C03+Aq. 

Sol.  in  NH4  salts  -fAq,  but  repptd.  by 
H2S04+Aq  (Fresemus.  A  59.  125.) 

The  best  solvents  of  the  NH4  salts  are  the 
nitrate,  citrate,  and  tartrate;  the  two  latter 
should  be  strongly  alkaline  with  NH4OH-hAq 
(Wackenroder ) 

Sol.  in  NH4Cl+Aq  at  12.5-25° 

SI.  decomp  by  NaCl+Aq     (Bley.) 

11  sat  NaCH-Aq  dissolves  0.66  g.  PbSO4. 
(Becquerel.) 

Sol  in  100  pts.  cold  cone  NaCl+Aq,  and 
PbCla  is  deposited  after  a  few  hours  (Field  ) 

Solubility  of  PbS04  in  NaCl+Aq  at   18° 
(Millimols  per  1 ) 


NaCl 

PbSO< 

0  IN 
0  2N 
0  3N 
0  4N 

0  546 
0  904 
1  28 
1  68 

(Beck  and  Stegmuller,  Arb  K  Gesund  Amt 
1910,  34.  446.) 

Sol    in  Fe2Clc+Aq      (Fresemus,  Z    anal 
19.  419.) 

Sol.  in  Na2S2O3+Aq     (Lowe.) 
Sol  in  (NH4)2SOt+Aq.    (Rose  ) 

Solubility  of  PbSQ4+PbSO4,  K2S04  in  H2O 


t° 

K>SOi 

Solid  phase 

K  m  100 
cc.  of 
solution 

Mol   in 
100  cc   of 
bolution 

0 
22 

0  195 
0  396 

0  0112 
0  0227 

K2S04,  PbS04-HPbSO4 

1       te 

(Bronsted,  Z  phys  On.  1911,  77.  316.) 

Sol  in  47  pts  NH4C2H302-hAq)  1.036  sp 
gr  ),  and  969  pts  NH4NO3+Aq  (1  269  sp.  gr  )  ; 
from  the  solution  in  NH4C2H302  it  is  pptd.  by 
H2SO4  or  K2S04;  from  solution  in  NH4N03 
by  K2SO4,  but  not  by  H2S04.  (Bischof.) 

Sol,  in  acetates  of  NH4,  Na,  K,  Ca,  Al,  and 
Mg.  (Mercer ) 

Solubility  in  NH4C2H302"f  Aq.  Excess  of 
PbSO4  was  boiled  with  solution  of 
NH4C2H3Q2+Aq  of  varying  cone 


Composition  of  the  solutions 

KCi&Oa 

pbcc&OiOs 

KC2H8O2 

pb  (clbo2)2 

4  33 
9  03 
17.81 
22.07 

2  54 
3,55 
5  43 
5  95 

26  58 
28  82 
28.93 

9  83 
11.40 
19.41 

G 
NKU  C2Ha02 
in  100  cc. 

g  PbSO*  contained  in  5  cc  solution 

Hot 

Cooled 

Cooled  24  hrs 

28 

30 
32 
35 
37 
40 
45 

0  356 
0  418 
0.494 
0  513 
0.529 
0.539 
0.555 

0  451 
0  452 

0.488 

0*224 
0.242 

0',238 
0.263 

(Dunnington  and  Long,  Am.  Ch.  J.  1899,  22. 
218.) 

Solubility  in  ammonium  acetate  H-Aq  at  25° 


Milhmol.  per  1 


0  0 
103  5 
207  1 
414  1 


Solubility  of  PbSO* 


Milhmola  perl 


0  134 
2  10 
4  55 
10  10 


g  perl 


0  041 

0  636 

1  38 
3  06 


(Noyes  and  Whitcomb,  J.  Am    Chem.  Soc. 
1905,  27.  756.) 

Solubility  in  KC2H302+Aq  at  25°. 
Solid  phase,  PbS04-|-PbK2(S04)2. 


(Fox,  Chem.  Soc.  1909,  95.  887.) 

100  pts  H20  containing  a  diop  of  HC2H302 
and  2.05  pts.  NaC2H302  dissolve  0054  pt. 
PbS04;  containing  82  pts.  NaC2H3O2  dis- 
solve 0900  pt.  PbS04;  containing  41.0  pts. 
NaC2H302  dissolve  11.200  pts.  PbS04. 


^ju'iuuH'iS,  u.  fcuitu.  j.of*±,  j.o.  ±ov.j 

Solubility  in  NaC2H302-hAq  at  25°. 

Composition  of  the  solutions 

%  Na  acetate 

%  Pb  acetate 

%Na2SOi 

%H.O 

6  69 
11  76 
16.90 
19  92 
21  51 
6  95 

0  78 
2  73 
5  70 
8  24 
10  75 
0  81 

0  34 
1  26 
2  49 
3  60 
4  68 
0  35 

92.19 
84  25 
74  91 
68  24 
63  10 
91  90 

The  proportion  of  sulphate  in  solution  in 
each  case  corresponded  with  the  amount  of 
Pb  present,  but  was  calculated  to  sodium 
sulphate,  since  Na2S04+10H20  cryst.  from 
the  solutions  on  cooling  The  solid  phase  in 
these  solutions  was  PbSO4. 

(Fox,  Chem.  Soc.  1909,  95.  887.) 

Sol.  in  Mn(C2H302)2,  Zn(C2H302)2, 
Ni(C2H302)2,  and  Cu(C2H302)2>  but  not  in 
Hg(C2Hs02)2  or  AgC2H3O24-Aq. 

Solubility  in  KC2H302-|-Aq  is  not  less  than 
that  in  NaC2HsO2-{-Aq.  (Dibbits,  Z  anal. 
13.  137 ) 

InsoL  in  Pb  (C2H802)  2  +  Aq.    (Smith.) 

Sol.  in  basic  lead  acetate  +  Aq,  but  not  in 
neutral  Pb(C2H802)2-hAq.  (Stammer,  Z. 
anal.  23.  67.) 

12.2  pts.  Ca(C2H302)2  in  very  dil.  solution 
dissolve  1  pt.  PbSO*.  (Stadel,  Z  anal.  2. 180.) 
"Sol.  in  A1(C2H3O2)*-1- Aq.  (Lennsen  ) 
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Very  easily  and  abundantly  sol    in  NH4 
tartrate  +  Aq     (\Vohler,  A.  34.  235  ) 
Even  when  native,  easily  sol  in  NH4  citrate 

*Inqsol  ^alcohol  (18%)  and  H2SO4  when 
NH4  acetate,  K  tartrate,  or  NH4  succinate  are 
present  Insol  m  alcohol  (18%)  and  H2fc>O< 
or  (NHi)2SO4  when  Na  acetate,  Na  or  NH 
oxalate  are  present,  Sol,  in  NH4  ^citrate  and 
K  /ncitrate  in  presence  of  H2S04;  in  NH4 
succinate  and  NH4  acetate  in  presence  of 
(NH4)2SO4;  and  m  NH4  citrate  m  presence  of 
H2S04  or  (NH4)2S04  (Storer,  C  N  21.  17  ) 

Alcohol  (59%)  alone,  or  with  ethylsul- 
phunc  acid  or  sugar,  does  not  dissolve  Pb  by 
3  months  action.  (Storer  ) 

Insol  in  acetone  (Naumann,  B  1904, 
37.  4329;;  methyl  acetate.  (Naumann, 
B.  1909,42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.)  .  ,  A 

Min.  Anglzsite  Sol  in  cold  citric  acid-f  Aq. 
(Bolton,  C  N  37.  14  ) 

Lead  hydrogen  sulpliate,PbS04,  H2SO4-fH20. 
Decomp.  by  H20 

Lead  pg/rosulphate,  Pb  SaO?. 
Decomp.  by  H2O.(Schultz.) 

Lead  potassium  sulphate,  PbSO4,  K2S04. 

When  PbSOi  is  added  to  potassium  acetate 
-fAq  at  25°  a  double  salt,  PbK2(SO4)2  is 
formed.  This  salt  is  insoL  in  the  solution 
which  contains  only  potassium  acetate  and 
lead  acetate  (Fox,  Chem  Soc  1909,,  95. 
882.) 

Decomp.  by  H2O.  Stable  only  in  solutions 
of  K2S04,  containing  at  least  0.56%  K2SO4 
at  7°;  0.62%  at  17°;  1.09%  at  50°;  1.37%  at 
75°;  1  69%  at  100°.  (Barre,  C.  R  1909,  149. 
294) 

Lead  sulphate  chloride,   PbS04,  2PbCl2+ 
HS0. 

C  ^20 


Sat.  Li2S04-f-Aq  contains  at: 

—20°     —16°     —15°     —12° 

18.4      22  5      22  6      24  4  %  Li2SO4. 

-4°         +15°        +90° 
25  7        25  3         23  9  %  Li2S04. 
(fitard,  A.  ch.  1894,  (7)  2.  547.) 

Sat  solution  boils  at  105°.    (Kremers  ) 
Sp.  gr.  of  Li2SO4-hAq  at  19.5°  containing: 
6574       12  5       15  3%  Li2SO4, 
1.05     1.06     1  098     1  118 

22.6         24  4         29.4  %  Li2S04. 
1  167        1.178        1  208 

(Kremers,  Pogg.  114.  47.) 

Sp.  gr  of  Li2S04+Aq  at  15°  containing  5% 
Li2S04- 10430:    10%    Li2SO4  =  10877 
(Kohlrausch,  W.  Ann  1879.  1.) 

Sp.  gr.  of  Li2S044-Aq  at  25°. 


Concentration  of  Li*S04 

+Aq 

Sp  gr. 

1  —  normal 

v!=   :; 

Vs—       " 

1  0453 
1  0234 
1.0115 
1.0057 

(Wagner,  2J.  phys.  Ch.  1890,  6.  38.) 
Sp.  gr.  of  Li2S044-Aq. 

^Ll2Sc?^a^°00g 

Sp.gr    16°,16< 

0 
2.9198 
16.0461 

1  000000 
1.002589 
1.014093 

NaC1+Aq*     (Becquerel»          (Dijken,  2.  phys.  Ch.  1897,  24.  109.) 


Lead  sulphate  fluoride,  PbS04,  2PbF2. 

•tf      ,1  i  fr    r»/"\  XT    _ L      t~\     T 


Sp.gr  of  Li2S04-|-Aq  at  20°. 


i>Ot  uecuJJUjp,  uy  ju,20W4      ^juu.u.ycu,  \j  it.  JBV. 

434.) 

Lithium  sulphate,  Li2SO4. 
More  sol.  in  cold  than  in  hot  H20. 

100  pts  HsO  dissolve  34  6  pts  LisSCU  at  18°     (Witt- 
stein.) 

100  pts.  H2O  dissolve  pts.  Li2SO4  at  t° 

Normality  of 

%^o< 

Sp.gr 

2  60 
1  96. 
1  708 
1  320 
0  747 

23  48 
18  53 
16.41 
13  01 
7  71 

1.2330 
1.1650 
1.1449 
'l  1133 

1  0678 

t° 

Pts 
LijSO* 

t° 

Pts 

32.38 
30  3 

t° 

Pts 

(Forchheimer,  Z    phys.  Ch.  1900,  34.  24.) 

Insol.  in  SO*.    (Weber,  B.  17.  2497.) 
10  com.  of  sat   Li2S04  in  absolute  H2SO4 
contain  approx   2.719  g.  Li2S04     (Bergms, 
&  phys.  Ch.  1910,  72.  355.) 

0 
20 

35.34 
34  36 

45 
65 

100 

29  24 

(Kremers, 

Pogg.  96.  468.) 
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Solubility  in  H2S04+Aq  at  30° 

Solubility 

of  Li2S04  in  alcohol  +Aq  at  30°. 

Composition  of  the  solution 

Sohd  phase  Li2SO4,  H2O. 

Vjof 

^iSo?- 

Sohd  phase 

G  per  100  g 

sat.  solution 

J3.20VS4 

J-iJ.2Ow4 

CaHsOH 

LiaS04 

C2HsOH 

Ll2gQ4 

5  05 

22  74 

Li2S04,  H2O 

12  23 

20  45 

a 

0 

25  1 

47  28 

3  04 

15  37 

19  11 

u 

11.75 

16.16 

58  59 

1  22 

16  60 

19.10 

u 

21  '19 

11  52 

69  39 

0.4 

32  70 

13  37 

i* 

29  40 

8  17 

80  74 

0 

36  90 

A  o  no 

11  90 

1  f\     K.*7 

ti 
(i 

33.31 

6.66 

94.11 

0 

4^  y& 

48.00 

10.  57 
10  20 

1C 

(Schreinemakers    and 

van    Dorp.    Chem. 

52  72 

11  44 

{e 

Weekbl.  1906,  3.  557.) 

54  54 

12  92 

tl 

55  08 

13  69 

Li2SO4 

56  30 

13  87 

(i 

Insol.  in  methyl  acetate  (Naumann,  B. 

61  46 
61  82 

17  10 
17  00 

ti 

if 

1909,  42.  3790);  ethyl  acetate  (Naumann. 
B.  1904,  37.  3601);  acetone.    (Eidmann,  C.  C, 

62.14 

17  97 

u 

1899,  11  1014;  Naumann,  B.  1904,  37.  4329.) 

62  49 

18  89 

Li2S04,  H2SO4 

H-H20. 

Very  si.  efflorescent. 

(Rammels- 

65  70 

16  55 

a 

berg.) 

69  40 

13  75 

C( 

Aq.  solution  contains  25  1%  Li2SO4  at  30°. 

77  30 
78  23 
81  20 

11  31 
11  64 
13  28 

te 

(t 
tt 

(Schreinemakers,  C.  C.  1910,  I.  1801);  24.3 
g.  at  50°.     (Schreinemakers  and  Cocheret, 
Chem.  Weekbl.  1905,  2.  771.) 

81  70 

13  85 

tt                       ' 

82  30 

15  50 

it 

83  43 

15  65 

tt 

Lithium  hydrogen  sulphate,  LiHSO*. 

Decomp. 

by  H20. 

(Van  Dorp,  Z  phys  Ch.  1910,  73.  289  ) 

Cryst  from  H2S04.    (Gmehn.) 
LiH3(SO4)2.   Cryst  fromH2SO4 

(Schultz, 

Pogg  133. 

137. 

Solution  in  H2S04  contains  17.2%  Li2SO4 
at  30°.     (Van  Dorp,  Z   phys.  Ch.  1913,  86. 

Li2S04,  7H2S04.     (Bergius,  Z. 
1910,  72.  355.) 

phys.  Ch. 

112.) 

Solubility  of  Li2S04-|-Th(S04)2  in  H20 
at  25°. 

Solid  phase,  Th(S04)2. 
G.  in  100  g  H20. 


Li2SO4 

Th(S04)a 

L12S04 

Th(S04)2 

0.0 
2  57 
4.93 
6.98 
9  23 

1.722 
4.13 
6.20 
7.95 
9  68 

11.13 
13.18 
16.12 
20.49 
16.92 

11.05 
12.54 
14.52 
16.92 
18  87 

(Barre,  Bull.  Soc.  1912,  (4)  11.  647.)' 


Easily  sol.  (Kastner),  sL  sol.  (Berzelius)  in 
alcohol. 


Lithium  potassium  sulphate,   Li2S04,K2S04. 

This  is  the  only  compd  of  Li2S04  and 
K2S04  which  exists  below  100°.  (Spielrein, 
C  R.  1913,  167.  48.) 

K'4Li2(Sp4)3.  (Knobloch.)  Has  the  for- 
mula K2Li8(S04)6H~8H20,  according  to  Ram- 
melsberg. 

Lithium  sodium  sulphate,  Na8Li(S04)2+ 
6H20. 

Na4Li2(S04)3-f9H20. 

Na2Li8(S04)6+5H20.    (Rammelsberg.) 

Do  not  exist.    (Troost  ) 

Li2S04,  Na2S044"5.5H20.  Exists  from 
0°-16°. 

-f3H20.  Exists  from  32°-100°. 

Li2S04,  3Na2S04+12H20.  Exists  from 
16°-24°. 

4Li2S04,    Na2S04+5H20.      Exists    from 


(Spielrein,  C.  E.  1913,  157.  47.) 

Lithium  thallic  sulphate,  LiTl(S04)2+3H20. 

(Meyer  and  Goldschmidt,  C.  C.  1903,  I. 
495.) 


98-i 


SULPHATE,  LITHIUM  TITANIUM 


Lithium  titanium  sulphate, 


Less  hygroscopic  than  K  compound 
(Mazzuchelli  and  Pontanelh,  C.  C.  1909,  II 
420. 


Lithium  uranyl  sulphate,  Li2SO4,  U02S04+ 

4H20. 
(de  Conmck,  Chem.  Soc.  1905,  88.  (2)  530 


Magnesium  sulphate  basic, 
6Mg(OH)2,  MgS04+3H20. 

81  sol  in  cold  or  hot  HgO 

Sol    in  HCl+Aq      (Thugutt,   Z.    anorg 
1892,  2.  150.) 


Magnesium  sulphate,  MgS04. 

Anhydrous.  Very  slowly  sol.  in  H2O;  sol 
in  hot  cone  H2804j  less  in  HC1,  and  HNOj-j- 
Aq 

-fH20  Mm.  Kiesente  Easily  sol.  in 
warm,  but  slowly  dissolved  by  cold  H2O. 

100  g.  sat.  solution  at  83°  contain  40.2  g. 
MgSO4.  (Geiger,  Dissert.  1904.) 

-f6H2O,  and  -f-7H2O  The  latter  exists  in 
two  modifications;  (a)  hexagonal,  and  (b)  the 
ordinary  or  rhombic  salt 

MgS04+Aq,  which  on  cooling  or  keeping 
in  closed  vessels  has  deposited  MgSO4+6H2O, 
always  contains  for  100  pts.  H20  at: 

0°         10°        20° 
40.75    42.23    43.87  pts.  MgS04. 

If  only  hexagonal  MgS04-f  7H2O  has  been 
deposited,  then  the  mother  liquor  contains 
for  100  pts.  H20  at 

0°         10°        20° 
34.67    38.71    42.84  pts.  MgSO4. 

Solutions  prepared  from  rhombic  MgS04-f 
7H20  contain  for  100  pts.  H20  at: 

0°         10°        20° 
26.0      30.9      35.6pts.MgS04. 
(LSweL) 

These  results  may  be  given  in  tabular  form 
as  follows: 


Temp 

A  sat  aqueous  solution  of 
MgSOi-f7H2O  (a)  contains 
for  100  pts  H2O 

Anhydrous 
MgSOt 

7H2O  (a) 
sale 

0° 

34  67 

111  74 

10° 

38  71 

133  67 

20° 

42  84 

159  61 

Temp 

A  sat  aqueous  solution  of  MgSOt+OHaO 
contains  tor  100  pts   H.2O 

Anhydrous 
MgS04 

6HiO 

salt 

7H20 

salt 

0° 

40  75 

122  22 

146  02 

10° 

42  32 

129  44 

155  53 

20° 

43  87 

137  72 

167  97 

It  is  seen  from  table  that  at  the  same  temp 
the  6H20  salt  is  more  sol  than  the  7H2O  (6) 
salt,  and  the  latter  is  more  sol.  than  7H20  (a) 
salt;  that  the  solubility  of  the  7H2O  (&)  salt 
increases  rapidly  from  0°  to  20°;  that  the 
6H20  salt  is  not  much  more  sol  at  20°  than  at 
0°,  and  at  20°  the  7H2O  (6)  salt  is  nearly  as 
sol.  as  the  6H20  salt  (Lowel,  A.  ch.  (3)  43. 

100  pts  HaO  at  t°  dissolve  pts  MgSOi  G  L  =accord- 
mg  to  Gay-Lussac  (A  ch  (2)  11  311) ,  T  =accord- 
mg  to  Tobler  (A  95.  198) 


t° 

G  L 

T 

t° 

GL 

T 

0 
10 
20 
25 
30 
40 

25  8 
30  5 
35  0 

39  S 
45  2 

24  7 
37  1 

50 
55 
60 
70 
SO 
90 

49  7 

55  9 
60  4 
65  1 
70  3 

52  8 

100  pts  HsO  at  105  5°  dissolve  135  2  pts.  MgSO4 
(Griffiths  ) 

MgSCUH-Aq  sat  at  17  5  has  sp.  gr  =1  2932,  and 
contains  55.57  %  MgSOi+7H.sO,  or  100  pts  H2O 
di&solve  125  00  pts  MgSO4+7HaO,  or  60  pts.  MgSOi, 
at  17.5°  (Karsten  ) 

100  pts.  H20  at  0°  dissolve  53  8  pts ,  and  125  pts. 
at  ord.  temp.  (Otto-Graham.) 

Sol.  m  2  pts  cold,  and  0.5  pt  boiling  HzCX  (Four- 
croy) 

The  aqueous  solution  contains  for  100  pts  HuO 
92  217  pts  MgSO*  +7H20  at  15°  (Michel  and  Kraff t.) 

I  pt  MgSO4+7H20  la  sol  in  0933  pt,  H2O  at  15° 
(Gerlach),  in  0  92  pt  HaO  at  23°  (Sohiff) 

100     pts    H*0  dissolve  28  067  pts    MgSO4  at  0°. 


Temp 

A  sat  aqueous  solution  of 
MgSCU-KHaO  (&)  contains 
for  100  pts.  H»0 

t° 

Pts.  MgS04 

0 
17  9 

24  1 

26  37 
33.28 
35  98 

Anhydrous 
MgSO* 

7H20  (6) 
salt 

0° 

26  0 

73.31 

(Diacon,  J.  B.  1886.  62.) 

100  pts.  MgS04-h  Aq  sat.  at  18-20°  contain 
25.67-26.38  pts    MgS04     (v.  Hauer,  J   pr. 
18.  137.) 

10° 

30.9 

93  75 

20° 

35.6 

116.54 
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Solubility  in  100  pts.  H2O  at  t°.  using 
MgS04+7H20 

M.-pt.  of  MgS04+7H20  is  70°.    (Tilden, 
Chem.  Soc.  45.  409.) 

Pts 

Pts 

Pts 

t° 

MgS04 

t° 

MgSO4 

t° 

MgS04 

MgSC>4-f-Aq    with   sp    gr     150   contains   444    % 

MgSvJi,  sp.  gr.  1  42,  39%,  sp    gr    1  30,  30%  MgSOt 

0 

26  9 

37 

44  2 

74 

6.1  4 

(Dalton  ) 

1 

27  4 

38 

44  7 

75 

61  9 

2 

27  9 

39 

45.2 

76 

62.3 

Sp.  gr.  of  MgS04+Aq  sat   at  15°  =  1275 

3 

28  3 

40 

45  6 

77 

62  8 

(Michel  and  Krafft),  at  8°  =  1  267  (Anthon), 

4 

28  8 

41 

46  1 

78 

63  2 

at  18.75°  =  1.293  (Karsten  ) 

5 

29  3 

42 

46  5 

79 

63  7 

6 

29  7 

43 

47  0 

80 

64  2 

7 

30  2 

44 

47  5 

81 

64  6 

Sp.gr  of  MgS04+Aq  at  15°. 

8 

30.6 

45 

48.0 

82 

65.1 

9 

31  1 

46 

48.4 

83 

65.6 

%  MgSOi 

Sp   gr 

%  MgSOt 

Sp.  gr. 

10 

31  5 

47 

48.9 

84 

66  0 

11 

32.0 

48 

49  3 

85 

66  5 

5 

1  054 

30 

1  326 

12 

32  4 

49 

49.8 

86 

67  0 

10 

1  108 

35 

1  384 

13 

32  9 

50 

50.3 

87 

67  5 

15 

1  161 

40 

1  446 

14 

33  4 

51 

50,7 

88 

68  0 

20 

1  215 

45 

1  511 

15 

33  8 

52 

51  2 

89 

68  4 

25 

1  269 

50 

1  580' 

16 

34  3 

53 

51  7 

90 

68  9 

17 
18 

34  7 
35  2 

54 
55 

52  2 

52  7 

91 
92 

69  4 
69  9 

(Calculated    from    Anthon    by    SchifF.    A 
107.  303.) 

19 

35  7 

56 

53  2 

93 

70  4 

20 

36  2 

57 

53  6 

94 

70  9 

21 

36  7 

58 

54  1 

95 

71  4 

Sp.  gr.  of  MgS044-Aq  at  23° 

22 

37  1 

59 

54  5 

96 

71  9 

23 

37  6 

60 

55  0 

97 

72  4 

%  MgSOt 

%  MgSOj 

24 
OK 

38  0 

oo    e 

61 

ftO 

55  5 

K(?     Q 

98 
f\f\ 

72  8 

*7Q    Q 

+7HsO 

Sp.  gr. 

VHzO 

Sp.  gr 

•*£> 

26 

OO.O 

39  0 

o/ 
63 

oo  y 
56  4 

yy 
100 

/o   o 

73  8 

1 

1  0048 

28 

1.1426 

27 

39  5 

64 

56  8 

101 

74  3 

2 

1  0096 

29 

1.1481 

28 

39  9 

65 

57  3 

102 

74  8 

3 

1  0144 

30 

1  1536 

29 

40  4 

66 

57  7 

103 

75  2 

4 

1.0193 

31 

1  1592 

30 

40.9 

67 

58  2 

104 

75  7 

5 

1  0242 

32 

1  1648 

31 

41  4 

68 

58  6 

105 

76  2 

6 

1  0290 

33 

1  1704 

32 

41  8 

69 

59  1 

106 

76  7 

7 

1  0339 

34 

1  1760 

33 

42  3 

70 

59  6 

107 

77  2 

8 

1.0387 

35 

1  1817 

34 

42  8 

71 

60  0 

108 

77.7 

9 

1.0437 

36 

1  1875 

35 

43  3 

72 

60  5 

108  4 

77  9 

10 

1.0487 

37 

1  1933 

36 

43.7 

73 

61  0 

11 

1  0537 

38 

1  1991 

12 

1  0587 

39 

1  2049 

(Mulder,  calculated  from  his  own  and  other 
observations,  Scheik.  Verhandel  1864.  52). 

13 
14 
15 

1  0637 
1  0688 
1  0739 

40 
41 

42 

1  2108 
1  2168 
1  2228 

100  pts.  H20  dissolve  72.4  pts   MgSO4-j- 
7H20  at  0°,  178  pts.  at  40°  and  212.6  pts.  at 
49°.    (Tilden,  Chem.  Soc  45.  409  ) 
Supersat.  MgS04-|-Aq  is  brought  to  crystal- 
lisation by  addition  of  crystal  of  MgSO4+ 
7H20,    or    an    isomorphous    substance    as 
ZnS04+7H20,  NiSO4+7H2O,  FeS04+7H20, 
or  CoS044-7H20.     (Thomson,   Chem    Soc 

16 
17 
18 
19 
20 
21 
22 
23 
24 

1  0790 
1  0842 
1  0894 
1  0945 
1  0997 
1  1050 
1  1103 
1  1156 
1  2109 

43 
44 
45 
46 
47 
48 
49 
50 
51 

1.2288 
1  2349 
1  2410 
1.2472 
1  2534 
1.2596 
1  2659 
1  2722 
1  2786 

35.  199.) 

25 

1  1261 

52 

1  2850 

Sat.  MgS04~j-Aq  contains  at: 

26 

27 

1  1316 
1  1371 

53 

54 

1  2915 
1.2980 

2°         7°         23°       67°        81° 

209     22.5     26/0     356     38.6%  MgS04, 

(Schiff,  A.  113.  185.) 

94°      130°      145°      164°     .188° 
41.5     45.3     38.0    29.3     20.4%  MgS04. 
Eeadily  forms  supersat.  solutions, 
(fitard,  A.  ch,  1894,  (7)  2.  551.) 
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Sp.  gr  of  M«S04+Aq  at  12° 

Sp  gr  of  MgSO4+Aq  at  15°. 

%  MgSOi         Sp   gr 

%  MgSO4         Sp   gr 

%  MgSO4 
-f7H20 

Sp    gr 

%  MgSO4 
/0+7H*0 

Sp.gr 

5            1  0510 
10            1  1052 
15            1  1602 

20            1  2200 
25            1  2861 

1 
2 
3 

4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
.    16 
17 
18 
19 
20 

1  0046 
1  0096 
1  0146 
1.0196 
1  0246 
1  0296 
1  0346 
-1  0396 
1,0446 
1.0497 
1.0548 
1  0599 
1.0650 
1  0702 
1  0754 
1  0807 
1  0859 
1.0911 
1  0964 
1  1018 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
24 
35 
36 
37 
38 
39 
40 

1  1071 
1.1125 
1  1179 
1  1234 
1  1289 
1  1344 
1  1399 
1  1454 
1.1510 
1  1566 
1.1622 
1  1679 
1  1736 
1.1793 
1  1850 
1  1908 
1  1965 
1  2023 
1  2082 
1  2140 

(Kohlrauseh,  W.  Ann  1879.  1.) 

Sp.  gr.  of  MgSO4+Aq  at  0°.    S  -pts  MgSO4 
in  100  pts  solution 

S                 Sp.  gr 

S                 Sp  gr 

13  800         1  1586 
11  7458       1  1329 
9  6218       1  1072 

7  4046        1  0826 
5  0447        1  0557 
2  5907        1  0284 

(Charpy,  A.  ch  (6)  29.  26.) 

Sat   MgS04H-Aq  boils  at  105°  (Griffiths); 
1084°  (Mulder). 
Crust  forms  at  103.5°  (solution  containing 
484  pts   MgS04  to  100  pts   H20);  highest 
temp  observed,  105°.    (Gerlach,  Z  anal.  26. 
426.) 

B.-pt.  of  MgSOi-fAq  containing  pts.  MgS04 
to  100  pts  H20. 

(Oudemans,  Z  anal.  7.  419.) 
Sp.  gr.  of  MgS04+Aq  at  15°. 

B.  pt.     Mg|o4     B'-Pt 

Pts        -o      .         Pts 
MgSOa    ^-P*      MgSO4 

%MgSO< 

Sp   gr 

%  MgSO4 

Sp  gr. 

100  5°     8  8     102  5° 
101  0    16  7     103  0 
101  5    23  5     103  5 
102  0    29  5     104  0 

34  7     104.5°    51  3 
39  5     105         54  6 

43  8     108         75(?) 
'47  7 

1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 
13 

1  01031 
1  02062 
1  03092 
1  04123 
1  05154 
1  06229 
1  07304 
1  08379 
1  09454 
1  10529 
1  11668 
1  12806 
1.13945 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
25  248 

1  15083 
1  16222 
1  17420 
1  18618 
1  19816 
1  21014 
1  22212 
1.23465 
1  24718 
1  25972 
1  27225 
1  28478 
1  28802 

(Gerlach,  Z  anal  26.  432  ) 
Sp  gr  of  MgS04+Aq  at  9  5° 

Mass  of  salt  per  unit 
mass  of  solution 

Density  of  solution 
(g  per  cc) 

0  00191 
0  00380 
0  00569 
0  00758 
0  01132 

1  00170 
1  00346 
1  00526 
1  00705 
1  01060 

(Gerlach,  Z.  anal.  8.  287.) 

Sp.  gr.  of  MgSO4+Aq  at  23.5°.    a  =  no.  of 
$4  mols   in  grms.  dissolved  in  1000  g. 
H20;  b  =sp.  gr.  if  a  is  MgS04+7H20,  % 
mol.  wt.-123;  c=sp.  gr.  if  a  is  MgS04, 
Hmol.  wt.«60. 

(McGregor,  C.  N  1887,  56.6  ) 
Sp.  gr.  of  MgS04+Aq  at  25°. 

Concentration  of  MgSO« 
+Aq 

Sp.gr 

1  —  normal 

Vs-     " 

Vr-      " 

Vr-      " 

1  0584 
1.0297 
1.0152 
1.0076 

a            b             c 

a             b              c 

1       1.056    1.059 
2       1.103    1.114 
3       1  141    1  166 
4       1  174    1.214 

5       1.203    1.260 
6       1  229      ... 
7       1  252 
8       1.273 

(Wagner,  Z.  phys.  Ch.  1890,  6.  38.) 

Sp  gr.  at  16°/4°  of  MgS04+Aq  contain- 
ng  11.0222%  MgS04=1.11471:  containing 
.343%    MgS04  =  1.08558.      (Schanrock.    Z. 
hys.  Ch.  1893,  11.  782.) 

(Favre  and  Valson,  C,  R.  79.  968  ) 
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Sp.  gr.  of  MgSO4+Aq. 

Sp.  gr  of  MgS04+Aq  at  20°. 

G.  -equivalents 
MgSO*  per  liter 

t° 

Sp  gr  t°/t° 

SSSSW      %M*SO* 

Sp   gr. 

0  002548 

17  989 

1.0001625 

2  73                  25  46 

1  2879 

0  005093 

18  020 

1.000324 

1  86                  18  61 

1  2019 

0.01015 

17  995 

1  000639 

0  934                10  14 

1  1049 

0  02023 

17  Q 

en 

1    001  274. 

0  05023 

i  1    vw 

18  047 

J.  .  \J\Jj.&  4  T: 

1.003117 

(Forchheimer,  Z.  phys.  Ch 

1900,  34.  24  ) 

0  09950 
0  19773 

18  033 
18  014 

1  006122 
1  012035 

Sp.  gr.  of  dil.  MgS04+Aq  at  20.004°. 

0  29459 

17  997 

1.017806 

Conc.=g  equiv.  per  1.  at  20.004°. 

0  48671 

17  994 

1  029101 

Sp  gr  compared  with  H20  at  20  004°  =  1. 

0  5022 

17  90 

1  03000 

Cone 

Sp   gr. 

5  0220 

17  95 

1.26970 

0.0000                       1 

.000,000,0 

0.002616 
0  005230 
0.01042 
0  02077 
0.12462 
0  24567 

14  096 
14.109 
14  098 
14  092 
14  199 
14.092 

1  0001672 
1  0003311 
1  000659 
1  001306 
1  007682 
1.014980    ' 

0  0001                       1 
0  0002                       1 
0  0003                       1 
0  0004                       1 
0  0005                       1 
0.0010                       1 
0  0020                       1 

000,006,4 
000,012,9 
000,019,4 
000,025,9 
000,032,4 
000,064,8 
000,129,4 

(Kohlrausch,  W.  Ann.  1894,  53.  27.) 

0  0050                       1 
0  0100                       1 

.000,322,4 
000,642,1 

(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  35. 

*  Sp.  gr  of  MgS04+Aq. 

1684.) 

^  MgSO*  g  m  1000  g. 
of  solution 

Sp  gr.  16°/16° 

More  sol  inHCl+Aq  than  inH2O.    (Rich- 
ter.) 

0 

1.000000 

In  sat.  HCl+Aq,  anhydrous    MgSO4   is 
scarcely  sol.;  MgS04+7H2O  dissolves,  but  is 

0.5368 
1.0917 

1  000570 
1  001157 

precipitated  by  a  current  of  HC1  gas.    (Hens- 
gen,  B.  10.  259.) 

2.1076 

1,001141 
1  002234 

Marguentte  (C.  R  43.  50) 
cipitation 

denies  the  pre- 

4  1367 

1  004372 

For  solubility  in  H2S04,  se 

e  MeHofSOO*. 

9.0608 
18.0846 

1  009523 
1.018954 

Completely  pptd.   from   MgS04+Aq  by 
cone.  HC2H302-|-Aq     (Persoz.) 

37.1342 

1.038983 

Somewhat  sol.  in  sat.  NH4Cl+Aq  with 

52  1362 

1  054867 

separation  of  a  double  sulphate. 

Rapidly  sol  in  KCl+Aq  with  separation  of 

(Dijken,  Z  phys  Ch.  1897,  24.  108.) 

Sol.  in  sat.  NaCl+Aq  without  pptn.  of  the 

latter. 

Sp.  gr.  of  MgS04+Aq  at  18.2°,  when  p  = 
per  cent  strength  of  the  solution;  d*= 
observed  density;  and  w=  volume  cone. 

Easily  sol  hi  sat  KN03+Aq  without  caus- 
ing any  pptn. 
Sol.  in  sat.  NaNOs-f  Aq     (Karsten.) 

in  grams  per  cc.  n 

o5-w-) 

Rapidly  sol.   m   sat.   CuS04+Aq;  when 
saturation  is  reached,  a  double  salt  separates 

\ 

/ 

out.    (Karsten.) 

P 

d 

w 

100  pts  sat.  MgS04+NiS04+Aq  at  18-20° 

contain  30.93  pts.  of  the  two  salts;  100  pts. 
sat.  MgS04+2nSO4+Aq  at  1&-200  contain 

26.25 

1.2903 

1  3374 

25.91 

1  2860 

1.3319 

35.45  pts.;  100  pts.  sat.  MgS04+NiS04+ 

24  53 

1.2693 

1.3101 

ZnS04+Aq  at  18-20°  contain  35.62  pts.  (v. 

21.60 

1.2330 

1.2650 

Hauer,  J.  pr.  98.  137.) 

18.41 

1.1950 

1  2187 

100  pts.  H20  dissolve  14.1  pts.  MgS04  and 

13.79 

1.1423 

1.1562 

9.8  pts  K2SO4,  if  sat.  MgSO4+Aq  is  sat.  with 

12  63 

1.1291 

1.1413 

K2S04;  32.4  pts.  MgS04  and 

8.2  pts,  K2S04, 

11  29 
8.08 
2  01 

1.1147 
1.0803 
1  0204 

1.1246 
1.0859 
1.0191 

if  sat.  K2SO4+Aq  is  sat  with  MgS04,  all  at 
15°.    (Mulder.  J..B.  1866.) 
100  pts  H20  dissolve  25  95  pts.  MgS04  and 

5.21  pts.  Na2S04  at  0°.    (Dia 

ff\r\     T    *R    1PAA 

(Barnes,  J.  phys.  Chem.  1898,  2.  542.) 

62.) 
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SULPHATE,  MAGNESIUM  HYDROGEN 


100  pts  H20  dissolve  15.306  pts  MgSO4 
and  13  086  pts  Na2S04  at  0°  (Pfaff,  A  99. 
224) 

See  also  under  MgNa2(S04)2+4H2O 

Solubility  of  mixtures  of  MgSO4  and 
MgNa2(SO4)2+4H2O  at  t°. 


t° 

g  per  100  g  H2O 

NaaSOi 

MgSO4 

22 
24  5 
30 
35 

23  3 
27  2 
36  1 
33  9 

31  4 
24  2 
19  1 
18  44 

(Roozeboom,    1888,   Z    phys    Ch.   2.   518) 
See  also  under  MgNaa(SO4)s+4HiO 

Slowly  sol  in  sat.  ZnS04+Aq  without  pptn, 
until  saturation,  when  a  double  salt  separates 
out. 

Insol  in  liquid  NH3  (Franklin,  Am,  Ch. 
J.  1898,  20.  828  ) 

100  pts.  dil.  alcohol  containing  at  15°: 

10       20        40  %  alcohol 

contain  39  3    213    1.62%  MgS04+7H2O. 

(Schiff,  A/118.  365.) 

At  higher  temp  the  solubility  increases 
proportional  to  the  temp.  (Gerardin,  A.  ch 
(4)  6.  145 ) 

100  pts.  absolute  methyl  alcohol  dissolve 
1  18  pts  MgS04  at  18°  (de  Bruyn,  Z  phys 
Ch  10.  783 ) 

100  pts  absolute  methyl  alcohol  dissolve 
41  pts  MgS04+7H20  at  17°;  100  pts  abso- 
lute methyl  alcohol  dissolve  29  pts  MgS04+ 
7H2O  at  3-1°;  100  pts  93%  methyl  alcohol 
dissolve  97  pts  MgSO+7H20  at  17°,  100 
pts  50%  methyl  alcohol  dissolve  4  1  pts 
MgS04+7H20  at  3-4°  (de  Bruyn,  R,  t  c. 
11.  112  ) 

100  pts.  absolute  ethyl  alcohol  dissolve  1.3 
pts.  MgS04+7H20  at  3°.  (de  Bruyn.) 

Insol.  in  CS2  (Arctowski,  Z  anorg  1894, 
6.  257.) 

Insol    in  methyl  acetate   (Naumann,   B. 

1909,  42.  3790.);  ethyl  acetate  (Naumann,  B. 

1910,  43.    314):  acetone.    (Naumann,    B 
1904,  37.  4329  ) 

100  g.  95%  formic  acid  dissolve  0.34  g. 
MgS04  at  19°.  (Aschan,  Ch.  Ztg.  1913,  37. 
1117.) 

100  g  sat.  solution  of  MgS04  and  sugar 
in  H20  contains  46.52,  g.  sugar  +140  g. 
MgS04,  or  100  g  H20  dissolve  119  6  g.  sugar 
+36  0  g.  MgSO4  (Kohler,  Z  Ver.  Zucker- 
ind,  1897,  47.  447  ) 

Magnesium  hydrogen  sulphate,  MgH2(S04)2. 

Decomp  by  H20     Sol.  in  H2SO4.    Insol. 

in  methyl  acetate.    (Naumann,  B    1909,  42. 

3790.)  i 


MgH6(SO4)4  Boiling  H2SO4  dissolves 
about  2%  MgSO4,  from  which  this  compound 
crystallises  (Schultz,  Pogg  133.  137  ) 

Magnesium  persulphate,  MgS2O7. 
Decomp  by  H20. 

Magnesium  manganous  sulphate,     MgS04, 

2Mn80i  +  15HaO 
Mm.  Fausente 


Magnesium  manganous  zinc  sulphate, 

MnS04,  ZnS04+21H20 
Sol  in  H20     (Vohl,  A.  99.  124  J 


Magnesium  nickel  sulphate,  MgS04,  3NiSO4 

+28H20. 
Sol  inH20     (Schiff) 

Magnesium  nickel  potassium  sulphate, 

MgS04,  NiS04,  2K2S04+12HoO. 
Sol.  in  H2O.    (Vohl,  A  94,  57  ) 

Magnesium  potassium  sulphate, 

MgIv2(S04)2+6H20. 

100  pts   H20  dissolve  22.7  pts.  anhydrous 
salt  at  16  5°.    (Mulder.) 
100  pts.  H20  dissolve  at' 
0°        10°      20°      30°      35° 
14  1     19  6    25  0    30  4    33  3    pts.    anhy- 
drous salt. 

45°      55°     60°      65°      75° 
40  5    47  0    50  2    53  0    59  8   pts.    anhy- 
drous salt. 
(Tobler,  A.  95.  193.) 

100  g.  H20  dissolve  30.52  g.  MgK2(SO4)2+ 
6H20  at  15°.  (Lothian,  Pharm.  J.  1909,  82. 
292.) 

Solubility  in  H3O  ut  t°. 


Sat   solution 

MO!H 
KaSOi 

100  pts   llz<) 

contumn 

(llhM)lvO 

t° 

mota. 

cy 

%, 

Mjg8O4  in 
the  Holu- 
tion 

KaH<)4 

MrfU. 

10 

9  4 

9  8 

1:1  52 

11  63 

12  13 

20 

10  9 

10  8 

1:1  43 

13  92 

13.79 

30 

12  4 

11  8 

1:1  38 

16  36 

15  56 

40 

13  8 

13  1 

1:1  37 

18.88 

17.92 

50 

14  7 

14  8 

1:1  46 

20  85 

20.99 

60 

15  2 

16  3 

1:1.55 

22  19 

23.79 

70 

15  6 

16  8 

1:1.52 

23.07 

24  85 

80 

16.0 

17  1 

1:1.56 

23  91 

25  56 

SO 

16  6 

18  1 

1:1.68 

25  42 

27.72 

90 

17  2 

18  2 

1:1.54 

26.62 

28  17 

(Precht,  B.  1882,  16.  1668.) 

SULPHATE  POTASSIUM  CHROMATE,  MAGNESIUM 


Sp  gr  of  aqueous  solution  at  15°  contain- 
ing- 

246            8%  hydrous  salt, 
1.0129    1  0261    1.0394    1  053 

10         12           14           16%  hydrous  salt, 
1  0668    1.0808    1  095      1  1094 

18           20            22%    hydrous  salt. 
1.124     1  1388     1  1539 
(Schiff,  A.  113.  183,  calculated  by  Gerlach, 
Z.  anal.  8.  287.) 

Sp.  gr.  of  MgK2(S04)2+Aq  at  18°. 

100  mols.  H20  hold  mols.  salt  in  solution 
at  t°. 

t° 

MgSOi 

NaaSO4 

22 
24.5 
30 
35 

47 

4  70 
3  68 
3  60 
3.69 
3  60 

2  95 
3  45 
3.60 
3  69 
3  60 

(Roozeboom,  R.  t.  c.  1887,  6.  333.) 

Solubility    of   mixtures   of   MgNa2  (804)2  H- 
4H20  and  Na2SO4  at  t° 

G-equiv  of  salt  ppr  1 

Sp  gr 

t° 

g  per  100  g  H2O 

1  0010 
0.8345 
0.6688 
0.3744 
0  0998 
0.02004 
0  01004 

1.0633 
1  0531 
1  0427 
1  0243 
1.0040 
1.0015 
1.0004 

NaaSOi 

MgSCU 

18  5 
22 
24  5 
30 
35 

43  0 
35  2 
32  5 
25  9 
23  5 

45  5 
48  9 
50  3 
55  0 
59  4 

These  results  lead  the  author  to  conclude 
that  in  dil.  solutions  the  double  salt  is  de- 
comp.  into  its  constituents.     (McKay,  Elek- 
trochem.  Zeit.  1899,   6.  115.) 
Min.  Pzcromente 

-HH20.     (van  der  Heide,  B.  26.   414,) 
2MgS04,  K2S04.    Min.  Langbeimte 
Deliquescent     Absorbs  56  26%  H2O  from 
air  to  form  K2SO4,  MgSO4-f-6H2O     (Mallet, 
Chem  Soc.  1900,  77.  220  ) 

4MgS04,  K2S044-5H20.  (van't  Eoff  and 
Kassatkin,  B.  A.  B  1889.  951.) 

Magnesium  potassium  zinc  sulphate,  MgS04, 

2K2SO4,  ZnS04H-12H20. 
Sol.  in  H2O.    (Vofal,  A.  94.  57 ) 

Magnesium    potassium    sulphate    chloride, 

MgS04,  K2SO4,  MgCl2-h6H2O. 
Min  Kainite 

Magnesium    rubidium    sulphate,     MgS04, 

Rb2S04+6H20. 

Sol  in  H2O.    (Tutton.  Chem.  Soc.  63.  337.) 
1  1.  H20  dissolves  202  g.  anhydrous  salt 

at  25°.    (Locke,  Am.  Ch.  J.  1902, 27. 459.) 
2MgS04,  Rb2S04.    Deliquescent.    (Mallet, 

Chem.  Soc.  1900,  77.  223.) 

Magnesium  sodium  sulphate,  MgS04,  Na2S04 
-HH20. 

Min.  Blddite,  Simonyite. 

BlSdite  is  efflorescent;  Simonyite,  deli- 
quescent. 

+5H20.    Min.  Ldwite 

+6H20  Decomp  on  air.  Sol.  in  3  pts. 
cold  H20. 

Na«Mg(S04)4.  Min.  Vanthoffite.  (van't 
Hoff,  B.  A.  B.  1902.  414.) 

MgNa2(S04)2+4H2O.   Min.  Astrdkanite. 


(Roozeboom,  Z    phys.   Ch    1888,   2.   518.) 
See  also  under  MgS04. 

Magnesium  thallous  sulphate,  MgS04,  T12S04 

-f6H20. 

Sol.  in  H20,  but  decomp.  by  repeated  re- 
crystallisations.  (Werther.) 

Magnesium  uranyl  sulphate, 

MgS04,  (UO2)S04+5H02. 
(de  Comnck,  Chem.  Soc.  1905,  88.  (2)  530.) 

Magnesium  zinc  sulphate,  MgS04,  ZnS04-f 
14H20 

Sol.  in  H20.    (Pierre,  A.  ch.  (3)  16.  244.) 

4-  10H20.    (Pierre ) 

3ZnS04,  5MgS04+56H2O     (Schiff  ) 

There  are  only  two  compounds,  2(MgSO4, 
7H2O),  ZnS04,  7H20  and  MgS04,  7H2O, 
ZnSO4,  7H20.  (Holhnann,  Z.  phys.  Ch. 
1901,  37.  212,  and  1902,  40.  577. 

Magnesium  sulphate  potassium  chloride, 
MgS04,  KCl-f  3H20  or  MgSO4,  K2SO4, 
MgCl2+6H20. 

Min.  Kainite. 

100  pts.  H20  dissolve  79.56  pts  at  18°. 
(Krause,  Arch.  Pharm.  (3)  6.  326.) 

Not  sol.  in  a  mixture  of  abs.  alcohol  and 
ether,  which  dissolves  out  MgCl2.  (Lehmann, 
J.  B.  1867.  416.) 

Alcohol  dissolves  out  MgCl2,  also  little 
H20.  Much  H20  dissolves  completely. 
(Zincken,  Miner.  Jahrb.  1865.  310.) 

Magnesium  sulphate  potassium    chromate, 

2MgS04,  K2Cr04+9H20. 
Sol.  in  H20.    (fitard,  C.  R.  86.  443  ) 
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SULPHATE,  MANGANOUS,  BASIC 


Manga 
3F 

nous  sulphate, 
[2O 

basic,  3MnO, 

2S03+ 

100    pts  H20    dissolve    pts     MnS04    from 
MnSO4+H2O  at  t° 

Insol.  in  ±i2U,  but  slowly  decomp  tnereny. 

"P+a 

Pts 

Pts 

(Gorgeu,  C  R 

94.  1425  ) 

t° 

MnSOi 

t° 

MnS04 

tu 

MnS04 

Manganous  sulphate, 

MnS04 

48 

87 

98 

78 

79  13 

115 

69  78 

Anhydrous. 

53 

86 

10 

90 

75  63 

117 

68  81 

Absorbs  HaO  from  the  air  to  form  MnSO4-HH2O 
1  pt  MnSO4  is  sol  m  pts   HaO  at  t° 

65 

72 

84 
82 

33 
73 

100 
106 

71  27 
70  14 

t° 

Pte 

H2O 

t° 

Pts 
HsO 

t° 

Pts 

(Linebarger  ) 

6  25 

1  77 

18  75 

1  667 

75 

1  494 

Mm.  S&mikite. 

10 

1  631 

37  5 

1  457 

101  25 

2  031 

O 

r  — 

Solubility  of 

MnSO4+  H20  in  tt2O 

at  t°. 

100  pts.  HaO  dissolve  pts  MnS04  at  t° 

t° 

Pts. 

MnS04 

t° 

Pts  MnS04 

nn  -r.fa 

ner 

11  111  nts 

t° 

Pts 

\TnQn,t 

t° 

Pts 

\/r_or)  . 

te 

Pts 
MnSO4 

per  ££„„ 

per  .-^ 

TK 

Af\     A  e* 

6  25 
10 

56  49 
61  29 

18  75 
37  5 

60  00 
68  63 

75 
101  25 

66  95 
49  33 

41 
50 

5 
1 

61.06 
58  01 

75 

84  8 

4y  45 

44  87 

67 

1 

5- 

[  37 

95 

£ 

18    71 

(Brandea,  Pogg  20  575  ) 

99  6 

34  27 

Sol.  in  2  5  pts 
to  dis&olve  1  pt 
solution  at  62  5° 
to  100°.     (Jahn) 

Hsu  at  10  ID  ,  as  o&  o    it  is  cumcuic 
MnS04  in  3  pts    HaO,  but  the  sat 
does  not  become  cloudy  on  heating 

Av.  of  varying  results 
(Cottrell,  J.  phys.  Ch  1900,  4.  652  ) 

100  pts  MnSO4+Aqsat  at 

11-14°  contain 

37.5  pts.  MnSO4     (v  Hauer,  J  pr  103.  114.) 
Sat.  MnSO4+Aq  contains  at: 

Linebarger's  determinations  are  inaccurate. 
(CottreU  ) 

—8°  —5°    +5°  18° 

22° 

30.0  31.0    34 

1  38.3  38.2%MnS04, 

+2E*0. 

Stable  between  40 

0  and  57°. 

23°     32°      45°     52° 

70° 

39  1  41.7    44  2  36  4  41  1%  MnS04, 

83°     110°    115°  123°   130°   140° 
36.3  18,4   21.5  16.7  13.6  9.4%  MnS04. 

100 

pts. 

H20  dissolve  pts.  MnSO4 
MnS04-f  2H20  at  t°. 

from 

(Etard,  A.  ch.  1894,  (7)  2.  553.) 

Solubility  in  H2O  increases  from  0-55°,  and 
decreases  from  55-145°.  The  increasing  solu- 
bility is  that  of  MnS04+5H20,  and  MnS04+ 
2H2O  separates  out  at  35°  and  is  completely 
insol.  at  145°.  (fitard.) 

If  solubility  S=pts  anhydrous  MnSO4  in 
100  pts.  solution,  S  =30.0+0  2828t  from  —8° 
to  57°;  S  =4S.O~0.4585t  from  57°  to  150°. 

Practically  insol.  in  H2O  at  180°.  (fitard, 
C.  R.  106.  208.) 

Solubility  varies  according  to  the  hydrate 
used  Above  results  of  fitard  show  the  solu- 
bility of  MnSO4+7H20  at  0°,  and  MnS04+ 
3H2O  at  57°.  Anhydrous  MnS04  is  stable 
only  above  117°.  (Linebarger,) 

100  pts.  H2O  dissolve  pts.  anhydrous  MnS04 
at  t°. 


t° 

Pts 
MnS04 

t° 

Pts 
MnS04 

t° 

Pts 
MnS04 

35 
40 

68  88 
75  31 

42 

45 

77  63 
80  07 

50 
55 

83  16 
86  27 

(Linebarger.) 
+3H20.    Stable  between  30°  and  40°. 

100  pts.  H20  dissolve  pts  MnSO4  from 
at  t°. 


4° 

Pts. 
MnSO* 

t° 

Pts 
MnSO* 

t° 

Pts. 
MnSO* 

120 
132 

67  18 
63  16 

141 

146 

41  18 
38  83 

155 
170 

26  49 
16  15 

(Linebarger,  Am.  Ch.  J.  16.  225.) 
-}-H2O.    Stable  only  between  57°  and  117°. 


t° 

Pts 
MnS04 

t° 

Pts. 
MnSOi 

t° 

Pts. 
MnS04 

5 
12 
16 
19 

54  68 
60  56 
63.41 
65  12 

25 
30 
35 
40 

66.85 
67  38 
68  31 
70  63 

68 
53 
57 

71  89 
72  81 
73  17 

(Linebarger  ) 

+4H20     SI.  efflorescent.    Less  sol.  in  boil- 
ing than  in  cold  H.20. 
100  pts.  H20  at  4.4°  dissolve  31  pts.  MnSO4 
-h4H«0.    (Jahn.) 
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100  pts  HjO  at  t°  dissolve  pts  MnSCU-HHaO 

Solubility  of  MnS04+4H2O  in  H2O 

att°. 

Pts 

t°               MnSO4  + 
4H20 

t° 

Pts 
4H2O 

Pts  MnS04 
t°             per  100  pts. 
H20 

t° 

Pts    MnSO4 
periapts. 

6  25              113  22 
10                   123 

18  75              122 

37  5 

75 
101  25 

149 
144 
93 

16  0           63  97 
17  7           64  16 
18  5           64  19 
25  0           65  32 
30  0           66  43 
32  2           66  83 

35  0 
35  5 
39  9 
49  9 
50  0 

67.87 
68  09 
68  81 
72  48 
72  62 

(Blendes,  Pogg  20.  575  ) 

Solubility  of  MnSO4  in  100  pts. 
using  MnSO4+4H20. 

H20  at  t°, 

t° 

Pts 
MnSO4 

t° 

Pts 
MnSO4 

t° 

Pts 
MnSO4 

(Cottrell,  J.  phys.  Ch.   1900,  4.  651) 

Linebarger's    determinations  are    inaccu- 
rate.    (Cottrell.) 

Solubility  in  H20  at  t°. 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

55  4 
55  9 
56  5 
57  1 
57  7 
58  2 
58  8 
59  4 
60  0 
60.5 
61  1 
61  7 
62  2 
62  7 
63  3 
63  8 
64  3 
64  8 
65  3 
65  8 
66  3 
66  7 
67  2 
67  6 
68  1 
68  5 
68  9 
69.3 
69  7 
70  0 
70  4 
70  7 
71  0 
71  3 
71  6 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

63  5 
64 
65 
66 
67 
68 
69 

71.9 
72  2 
72  4 
72  7 
72.9 
73.1 
73  3 
73  5 
73  7 
73  9 
74  0 
74  2 
74  4 
74  6 
74  7 
74  8 
74  9 
75  1 
75  2 
75  3 
74  7 
74  0 
72  9 
71  5 
69  5 
65.9 

61  3 
61  5 
61.5 
61  5 
61  5 
61  5 
61  5 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
102  5 

61.5 
61.5 
61  5 
61.5 
61.5 
61  5 
61  5 
61  5 
61  5 
61  5 
61  5 
61  5 
61  5 
61  5 
61  4 
61.3 
61  2 
61  0 
60  8 
60  6 
60.3 
60  0 
59  6 
59  2 
58.6 
57  9 
57  2 
56  3 
55.4 
54  3 
52  9 
51  2 
49  3 
47  4 

t° 

g   MnSCUforlOOg  H2O 

30  15 
35 

66.38 
68  22 

(Richards  and  Fraprie,  Am.  Ch.  J.  1901,  26. 

77) 

+5H2O      Sol    m   1   pt    H20   at   18.75°. 
(Jahn,  A.  28.  110.) 
Stable  from  8°  to  18°. 

100  pts  H20  dissolve  pts.  MnS04  from 
MnSO4+5H2O  at  t°. 

•  o               PtS         1         to 

*          MaSO4          l 

Pts. 
MnS04 

t° 

t° 

MnSO4 

0        58.05       20 
2  5    62-.  41        25 
4        64.22       30 
7        66.83       32 
10        68.05       34 
15        72.33       37 

75  16 
78.63 
79.16 
80.38 
82  04 
83.91 

40 
42 
45 
47  7 
53 
54 

84  63 
85  27 
86  16 
86  95 
88  89 
89  08 

(Linebarger.) 

Stable  in  aqeous  solution  between  15°  and 
20°     (Schieber,  M.  1898,  19.  281.) 

Solubility  of  MnS04-f  5H20  at  t°. 

(Mulder,  Scheik  Verhandel.  1864.  137 

100  pts.  H20  dissolve  pts  MnS04  from 
MnS04-h4H20  at  t° 

Pts  MnS04 
t°           per  100  pts 
HaO 

t° 

Pts  MnSO* 
per  100  pts. 

t° 

Pts. 
MnSO4 

t° 

Pts 
MnSCU 

t° 

Pts 
MnSO4 

5              58.06 
9                 59  23 
12              60.19 
12.3           60  16 
15              61  08 

16 
25 
30 
31.1 
35.5 

61  59 
64  78 
67  76 
67  92 
71  61 

2  2 
7  3 
11 
15 
20 

57.88 
61  78 
64  01 
67  12 
69  93 

25 
30 
35  5 
40 
45 

72  23 
74.67 
78.81 
79.63 
83.06 

48 
52 
56 

84  33 
86  16 
88  19 

(Linebarger.) 

Stable  in  aqueous  solution  between  25°  and 
31°.    (Schiebert  M.  1898,  .19..281.)  

(Cottrell,  J  phys.  Ch.  1900,  4.  651.) 

Linebarger's  determinations  are  inaccurate. 
(Cottrell.) 
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Solubility  m  H2O  at  25°  =  65.09  g.  MnSO4 

Sp.  gr  of  MnSO4+Aq  at  15°. 

4Vki*  inn  <r   TTnO      fRipTiflrrlQ  <mH  "FYflTYPiP    Add 

IO1    JLUv/  gj     JULZ\J,       v_JL\J.LiilcuLU.S   lUlU.  JL1  i  «iJJ  1  XCj   X3JJJ.. 

Ch.  J  1901,26.77.) 

%  MnSO4 

Sp  gr 

%  MnSOi 
+4H2O 

Sp   gr 

+6H2O     Stable  from-  5°  to  +8° 

1 
2 

1  006 
1  013 

29 
30 

1.208 
1.2150 

100  pts  H20  dissolve  pts   MnS04  from 

3 

1  020 

31 

1  224 

MnS04+6H20  at  t° 

4 

1  025 

32 

1  231 

t° 

Pts 
MnS04 

t° 

Pts 

t° 

Pts. 

MnS04 

5 
6 

1  0320 
1  038 

33 
34 

1  244 
1  250 

7 

1  044 

35 

1  2579 

^ 

55  87 

9 

70.88 

30 

76  24 

i 

8 

1  050 

36 

1.268 

0 

64  21 

15 

72  45 

34 

77  02 

9 

1  056 

37 

1  276 

3 

66  87 

20 

74  35 

35 

77  23 

10 

1  0650 

38 

1  285 

5 

67  49 

25 

75  38 

38 

7  481 

11 

1  072 

39 

1  295 

19 

1  079 

40 

1  3038 

(Linebarger  ) 

J.Z/ 

13 
14 

1.085 
1  093 

41 

42 

1  313 
1  322 

15 

1  1001 

43 

1  331 

16 

1.106 

44 

1  340 

+7H20.    Efflorescent 
Sol    in  less  than  05  pt.  H2O  at  1875°. 
(Jahn) 

17 
18 
19 

1  114 
1  121 
1  129 

45 
46 
47 

1  3495 
1  360 
1  370 

Stable  between  -  10°  and  -  5° 

20 

1  1363 

48 

1  380 

21 

1  144 

49 

1  389 

22 

1  150 

50 

1  3986 

23 

1  160 

51 

1  410 

100  pts   H20  dissolve  pts.  MnSO4  from 

24 

1  166 

52 

1  420 

MnS04+7H20  at  t° 

25 

1.1751 

53 

1  430 

26 

1  183 

54 

1  440 

to 

Pts 

to 

Pts 

j.0 

Pts 

<6/U 

27 

1  190 

55 

1  4514 

MnSOi 

MnSO* 

b 

MnSO* 

28 

1  200 

—  10 

50  11 
50  93 

0 
5 

53  61 
54.83 

10 
15 

59  91 
64  34 

(Gerlach,  2  anal.  8.  288  ) 

-5 

51  53 

7 

56  62 

(Linebarger.) 


Stable    in    aqueous    solution    below    0° 
(Schieber,  M.  1898,  19.  281.) 


Solubility  of  MnS04+7H20  in  H20  at  t°. 


t° 

Pts  MnSO* 
per  100  pta 
HsO 

t° 

Pts.  MnS04 
per  100  pts 
H20 

--10 
0 
5 

47  96 
56.23 
56  38 

9 
12 

14  3 

59.33 
61  78 
63.93 

(Cottrell,  I  c.) 


M.-pt.  of  MnSO4+7HaO  is  54° 
Chem  Soc.  45.  409.) 


(Tilden, 


Sp  gr.  of  MnS04+Aq  at  23°.  a=no.  of  }^ 
mols,  in  grins,  dissolved  in  1000  g  HjO; 
b=sp.  gr.  if  a  is  MnSOi+SH^O,  1A  niol. 
wt.  =  120.5;  c=sp.  gr.  if  a  is  MnS04, 

wt.=75.5. 


a 

b 

c 

a 

b 

0 

1 
2 
3 

4 
5 

1  068 
1  128 
1  181 
1  227 
1  269 

1  071 
1.139 
1  202 
1  262 
1  320 

6 
7 
8 
9 
10 

1  306 
1  341 
1  371 
1  399 
1.426 

3  576 
1  429 

(Favre  and  Valson,  C.  R.  79.  968  ) 


Above  table  recalculated  by  Gerlach  (Z,  anal. 
28. 475.) 


%  MnS04 
+5H20 

Sp.  gr. 

%  MnS04 
-MHszO 

Sp.  gr. 

10 
20 
30 

1.0630 
1  1325 
1.2070 

40 
50 

1.2900 
1.3800 
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Sp.  gr.  of  MnS04+Aq  at  15' 
sp.  gr   if  a  is  MnSO4;  c  = 
MnS04+4H20;  d=sp  gr 
-|-5H20,   e==sp    gr    if   a   is   MnS04-f 
7H20 


=  sp.  gr  if  a  is 
if  a  is  MnS04 


a 

b 

c 

d 

e 

5 

1  0500 

1  0340 

1  0310 

1  0270 

10 

1  1035 

1  0690 

1  0630 

1  0545 

15 

1  1605 

1  1055 

1  0965 

1  0830 

20 

1  2215 

1  1435 

1  1315 

1  1130 

25 

1  2870 

1  1835 

1  1685 

1  1440 

30 

1  3575 

1  2255 

1  2070 

1.1765 

35 

1  2695 

1  2470 

1  2105 

40 

1  3155 

1.28S5 

1  2455 

45 

1  3640 

1  3315 

1  2815 

50 

1  3760 

1  3185 

55 

1  3565 

(Gerlach,  Z.  anal.  28,  475  ) 

Sp.  gr  of  MnS04+Aq  at  0°.  S=pts  MnS04 
in  100  pts.  solution. 


8 

Sp  KT 

S 

Sp.  gr 

16  7450 
14  0462 
11  5S04 

1  1834 
1  1519 
1  1239 

8  8295 
6  0172 
3  0865 

1  0928 
1  0622 
1  0315 

(Chirpy,  A  ch.  (6)29.26} 

Sp.  gr.  of  MnS044-Aq  at  room  temp,  con- 
taining: 

11  45        IS  8          22  08  %  MnS04. 
1.1469      1.2513      1  3082 

(Wagner,  W.  Ann.  1883, 18. 271.) 

Sp.  gr.  of  MnS04+Aq  at  25°. 


Concentration  of  MnSO  \ 
+Aq 

Sp   gr 

1—  normal 

Vr-    " 

V<-       " 

Vs-     " 

Vie-     " 

1.0728 
1.0365 
1.0179 
1.0087 
1.0041 

(Wagner,  Z.  phys.  Ch.,  1890,  5.  39.) 

Sp.  gr.  at  16°/4°  of  MnSO 4+Aq.  contain- 
ing 30  819%  MnS04  =  l  36267.  (Schonrock, 
Z  phys.  Ch.  1893, 11, 781) 

Sat.  MnS04+Aq  boils  at  102.4°;  crust 
forms  at  101.6°,  and  solution  contains  48.7 
pts.  MnS04  to  100  pts.  H2O. 

B  -pt  of  MnS04-fAq  containing  pts.  MnS04 
to  100  pts.  U20. 


B-pt 

Pta.  MnSO4 

B.-pt 

Pts  MnS04 

100.5° 
101.0 
101.5 

17.1 
32   1 

46.2 

102.0° 
102.4 

58.9 
68  4 

(Gerlach,  Z.  anal.  26.  434.) 


Sol.  in  about  20  pts.  boiling  H2S04,  and 
more  sol.  in  boilmg  H2SO4+Aq  of  1.6  sp.  gr. 
(Schultz,  Pogg  133.  137 ) 

Completely  pptd  from  solution  by  HCjjHsC^. 
(Person  ) 

For  solubility  in  (NH4)2S04,  see  under 
(NH4)2S04. 

MnSO4-|-Aq  sat  at  10°,  then  sat.  with 
K2SO4  at  same  temp,  contains  for  100  pts. 
H20  16  7  pts.  MnS04  and  44.3  pts.  K2S04 
(Mulder ) 


Solubility  of  MnS04+Na2S04  in  H20  at  35°. 


g  per  100  g  sat  solution 


MnS04 

Na2SO4 

Solid  phase 

39  45 

0 

MnS04,  H2O 

33  92 

5  23 

d 

33  06 

7  97 

MnS04,  H2O-f  9MnS04, 

10Na2SO4 

32.92 

7.42 

d 

31  05 

9.20 

9MnS04,  10Na2S04 

27  67 

10  76 

a 

22.14 

14  28 

tt 

14  58 

20  01 

it 

13  96 

21  91 

ti 

12  19 
10  45 

22  49 
23  41 

9MnS04)  10Na2S04+ 
MnSO4,  3Na2S04 
MnS04,  3Na2S04 

7.43 

26  58 

a 

5  69 

29  31 

tt 

5.11 

30  52 

MnSO4,  3Na2SO4+  Na2SO4 

2  96 

31.33 

Na2S04 

0 

33 

tt 

(Schreinemakers  and  Provije,  Proc.  Ak.  Wet. 
Amsterdam,  1913,  15.  326.) 

Insol.  in  liquid  NH3  (Franklin,  Am.  Ch. 
J.I  898, 20. 828.)  .  . 

Anhydrous  MnS04  in  insol  in  absolute 
alcohol 

1000  pts.  alcohol  of  0.872  sp.  gr  dissolve 
6.3  pts.  MnSO4. 

Sol.  in  50  pts.  of  50%  alcohol.  Insol.  in 
absolute  alcohol.  (Brandes,  Pogg.  20.  556.) 

100  pts.  solution  saturated  at  15°  in  dil. 
alcohol  containing: 

0  10  50  60  %  alcohol,  contain 
5625-51.4  2.0  0.66 pts.  MnS04+5H20. 

(Schiff,  A.  118.  365.) 

When  MnS04+7H20  is  boiled  with  ab- 
solute alcohol  none  is  dissolved,  but  MnSO4 
+3H20  is  formed.  , .  ^^ 

WhenMnSQ4+7H2O  is  dissolved  in  15-50% 
alcohol,  the  liquid  separates  into  two  layers, 
the  lower  containing  less  (12-14%)  alcohol 
and  more  (47-49%)  salt;  the  upper  containing 
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more  (50-55%)  alcohol  and  less  (1.3-22%) 
salt.  If  the  alcohol  has  the  above  strength 
(15-50%)  the  separation  takes  place  at  ordin- 
ary temp.,  but  with  13-14%  or  60%  or  more 
alcohol,  warming  is  necessary  to  effect  the 
separation.  (Schiff,  A.  118.  363  ) 


Solubility  of  MnS04-hH20  in  alcohol+Aq 
att°. 

Composition  of  two  layers  sat.  with  the 
solid  salt  at  t°. 


Composition   of  the   solutions   sat.   with 
espect  to  one  another. 


30 
31 
35 
37 
41 
42 
43 


Alcohol  layer 


%  alcohol  %  MnS04 


45  20 
43  90 
41.71 
38  26 
34  01 
32.37 
31.42 


2  49 
2.74 
3.44 
4  84 
5.86 
6.89 
8  51 


Water  layer 


%  alcohol    %  MnSO* 


8.69 

8.47 

9  24 

11.03 

11  93 

13.57 

14  33 


30  15 
30.10 
28  61 
26.47 
24.97 
23  09 
22  01 


Sehreinemakers  and  Deuss,  Z.  phys.  Ch 
1912,  79..  559.) 


Composition  of  alcohol  solutions  sat.  with 
MnS04-i-E20  at  t°. 


50 


35 


30 


,  HaO 


63.74 
65.21 
65.23 
64.83 
59.41 


61.4 

62.13 

62.06 

62.01 

*62.15 

*54.85 

50  69 

50.16 


61.4 

61.43 

61.25 

60.78 

*61.16 

*52  31 

44.83 

30.95 

9.19 


%  alcohol 


0 

6  67 
16.02 
22.63 
36.47 


0 

5.50 

6.46 

7.48 

9.24 

41.71 

47  73 

48.27 


0 

2.26 

5.09 

5.96 

8.69 

45  20 

54.19 

68.97 

90.80 


%  MnSO* 


36.26 
28.12 
18.75 
12.54 
4.12 


38.6 

32.37 

31.48 

30.51 

28.61 

3.44 

1.58 

1.57 


38.6 

36.31 

33.66 

*33.26 

30.15 

2.49 

0.98 

0  08 

0  01 


*The  solutions  also  sat.  with  respect  to  one 
another. 

(Schreinemakers  and  Deuss.) 


50 


35 


30 


water  layer 


%  alcohol    %  MnSO* 


t5.68 

t7  69 

t8  70 

til  85 


t8.38 
*9.24 
10  75 
15.09 


60 
.69 
10  46 
11.86 
16  18 


34  95 
30  99 
29  20 

24  84 


29  52 
28  61 
26.33 
21  85 


32.40 
30.15 
27  58 
25  75 
20  86 


alcohol  layer 


%  alcohol     %  MnSO4 


t53.64 
t45  83 
f41  93 
J35.15 


142.38 
*41  71 
36  89 
30  06 


t50.97 

*45  20 

40  71 

37  54 

29  89 


0.97 

2  19 

3  11 
5  95 


3.07 
3  44 
5.19 
9.03 


1.74 
2  49 
3.93 
5  20 
9  64 


(Schreinemakers  and  Deuss ) 
tMetastable  solutions. 
*Solutions  also  sat.  with  respect  to  MnS04, 
H20. 

Solubility  of  MnS04+4H20  in  alcohol+Aq. 


g  H20 


55  86 
52  25 

49  41 
45  34 
42  56 


g  alcohol 


30.03 
43  59 
47.66 
53  00 
56.24 


MnS04,  4H30 


14  11 
4  16 
2  94 
1.66 
1  20 


(Linebarger,  Am.  Ch.  J  1892, 14.  380.) 

Solubility  of  MnSO4-f-5H20  in  alcohol +Aq. 
Composition    of   the   solution   sat.    with 
MnS04+5H2O. 


10 

15 

17.6 

21 

25 


alcohol  layer 


hoi 


37.06 
44.56 
47.11 
53  55 
53.09 


5  44 
2  79 
2  22 
1  10 
1  23 


water  layer 


alcohol        MnSCU 


13.78 
9.25 
8  53 
6  10 
6.81 


25.25 
29.79 
30.88 
35  05 
33.72 


Composition  of  solution  sat.  with  solid 
substance  at  25°. 


%H*0 

%  alcohol 

%  MnSO* 

Solid  phase 

60.7 
*59  47 

0 
6.81 

39.3 
33.72 

MnS04+5H2O 

*45  68 

53  09 

1.23 

(i 

42  05 

57.39 

0  56 

tt 

23.30 

76.70 

0  0 

MnS04+H,0 

*The  two  liquids  are  sat.  with  respect  to  one 
another. 
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Composition  of  the  two  solutions  sat.  with 
respect  to  one  another  at  25°. 

Manganous  hydrazine  sulphate,  MnH2(SO4)2, 
2N2H4. 
1  pt  is  sol  in  60  pts  H2O  at  18° 
Stable  in  the  air  at  100°     (Curtius,  J.  pr. 
1894,  (2)  50.  331  ) 

Manganous  nickel  potassium  sulphate, 

MnS04,    NiS04,    2K2S04+12H20.      Sol. 
in  H20     (Vohl,  A  94.  57.) 

Water  layer 

Alcohol  layer 

%  alcohol 

%  MnS04 

%  alcohol 

%  MnS04 

*6  81 
8  48 
15  02 

*33  72 
31  51 
22  61 

*53  09 
49  76 
32  75 

1  23 
1  83 
8  01 

*Also  sat.  with  MnSO4,  5H20. 

(Schreinemakers  and  Deuss ) 

Insol.  in  absolute  ether  between  5°  and  7°, 
and  no  crystal  H20  is  removed  thereby 
Insol.  in  boiling  oil  of  turpentine,  but  1  mol. 
crystal  H20  is  removed  from  MnS04+4H2O 
(Brandes,  Pogg.  20.  568  ) 

Insol.  in  benzomtrile.  (Naumann,  B.  1914, 
47.  1370.);  ethyl  acetate.  Naumann,  B. 
1910,  43.  314);  acetone.  (Naumann,  B  1904, 
37.  4329;  Eidmann,  C.C.  1899,  II.  1014.) 

100  g.  sat.  solution  in  glycol  contain  0  5 
g.  MnS04  (de  Comnck,  Bull.  Ac.  roy.  Belg. 
1906.  359.) 

MnS04-f-7H20  occurs  as  the  min.  Mallar- 
dite 

Manganomanganic  sulphate,  MnO,   Mn02, 

4S08+9H20. 

Deliquescent.  Decomp.  by  H2O.  Sol.  m 
little  dil.  H2S044-Aq.  (Fremy,  C  R.  82. 
475.) 

Manganic  sulphate,  Mn2(S04)3. 

Extremely  deliquescent.  Sol.  in  H20  with 
evolution  of  heat,  and  decomposition  into  a 
basic  sulphate  Behaves  similarly  with 
dilute  acids.  Sol.  in  traces  in  cold  cone.  H2S04. 
Insol.  in  cold  cone.  HNOa-j-Aq.  Sol.  in  cone 
HCl+Aq  Decomp.  by  absolute  alcohol. 
(Carius,  A.  98.  53.) 

Manganyl  sulphate,  Mn02,  S03. 

Sol.  in  H2S04  but  solution  decomp.  if 
below  40760°  Baume.  Solubility  in  40° 
Baume*  acid  =  15%*  55°,  4-5%.  Solution  can 
be  heated  to  60-80°  without  decomp.  (Bad. 
Anilin  u.  Sodafabrik,  C.  C.  1906,  II.  1398.) 

Manganous  hydrogen  sulphate. 

MnS04  is  sol.  in  20  pts.  boiling  cone.  H2S04; 
more  sol.  in  boiling  H2S044-Aq  of  1.6  sp.  gr. 
(Schultz.) 

MnH2(SO4)2,  and+H2O.  Sol.  in  H20  with 
desomp.  (Schultz.) 

MnH«(S04)4  Sol.  in  H20  with  decomp. 
(Schultz.) 

Manganic  hydrogen  sulphate,  Mn2H2(SO4)4+ 

8H20. 

Deliquescent.  Decomp.  by  H4O.  Sol.  in 
dil.  H2S04+Aq.  (Francke,  J.  pr.  (2)  36. 251.) 


Manganous  potassium  sulphate,  K2S04, 

MnS04+2H20. 

-f-4H20     Efflorescent.    (Pierre,  A.  ch.  (3) 
16.  239.) 

2MnS04,  K2S04     (MaUet,    C.  N.  1899, 
80.  301  ) 

Manganic  potassium  sulphate,  K2Mn2(SO4)4 
+24H20. 

Decomp.  by  dissolving  in  H20.    (Mitscher- 
lich) 


c  potassium  sulphate, 
Mn6(S04)8,  5K2S04  =  3Mn(S04)2, 
2MnSO<,  5K2S04. 

Decomp  by  much  H2O.  Sol.  in  dil.  or 
cone.  H2SO4.  Insol  m  alcohol  or  ether 
(Francke,  J  pr.  (2)  36.  166.) 

Manganous  potassium  zinc  sulphate,  MnS04. 

2K2SO4,  ZnS04+12H20. 
Sol.  in  H2O     (Vohl.) 

Manganous  rubidium  sulphate,  MnS04, 

Rb2S04+-6H20. 

Sol  in  H20.    (Tutton,  Chem.  Sop,  63.  337.) 
1  1.  H2O  dissolves  357  g    anhydrous  salt 
at  25°.     (Locke,  Am  Ch.  J  1902,  27,  459.) 

+2H20.  (Wyrouboff,  Bull  Soc.Min.  1891, 
14.  242.) 
2MnS04,  Rb2S04.    (Wyrouboff.) 

Manganic    rubidium    sulphate,    Mn2(S04)x. 

Rb2S04+24H20. 

Deliquescent.  (Christensen,  Z  anorg. 
1901,  27.  333  ) 

Manganous  sodium  sulphate,  MnS04,  Na2S04. 

+2H20.  Dehquescent  in  moist  au1. 
(Geiger.) 

+4H20.  Sol.  in  1.2  pts.  boiling  H20. 
(Geiger.) 

Manganous  sulphate  ammonia,  MnSO4,4NH8. 
Decomp.  by  H20.    (Rose,  Pogg.  20.  148.) 

Manganous  sulphate  cupric  oxide,  MnS04, 

2CuO+3H20. 

(Mailhe,   A.  ch.  1902,  (7)  27.  392.) 
MnS04,   3CuO+o;H20.    (Recoura,  C.  R. 

1901,  132.  1415.) 
MnS04,  24CuO-f  sH20.      (Recoura.) 
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Manganous  sulphate  hydrazine,  MnSO4, 
2N2H4. 

Very  unstable. 

Somewhat  sol  inNHtOH+Aq.  (Franzcn, 
Z.  anorg.  1908,  60.  285  ) 

Manganous  sulphate  hydroxylamine,  MnS04, 

NH2OH+2H20 
Insol  m  H2O.    (Feldt,  B.  1894,  27.  405  ) 

Mercurous  sulpliate,  basic,  2Hg20,   S03-f 

H20. 

Sol  m  25,000  pts  H20  at  20°  (Gouy,  C. 
R  1900,  130.  1401  ) 

Mercurous  sulphate,  Hg2SO4. 

Sol.  m  500  pts  cold,  and  300  pts  hot  H2O 
(Wackenrocler,  A.  41.  319.) 

Solubility  m  H2O  at  18°  =  7  8X10-4  g.  mol 
per  liter.  "UVilsmore,  Z  phys.  Ch  1900,  35. 
305; 

1  1  H2O  dissolves  1171X10-4  g.-mol. 
Hg.»S04  at  25°  (Drucker,  Z  anorg  1901,  28. 
362) 

Solubility  in  H2O  at  t° 


In  100  ptb  of  the  solution 

t° 

HgoSOi 

H>SOi 

16  5 

0  055 

0  008 

33 

0  060 

0  018 

50 

0  065 

0  037 

75 

0  074 

0  063 

91 

0  084 

0  071 

100 

0  092 

0  071 

(Barre,  A  ch.  1911,  (8)  24.  203  ) 

Solubility  in  H20  at  25°  is  20%  greater 
than  at  18°  and -11.71X10-*  g.  mol.  per  1. 
By  addition  of  increasing  amts.  of  H2S04  the 
solubility  is  somewhat,  but  nofc  regularly, 
decreased,  K2S04  lowers  solubility  less  than 
H2S04.  (Drucker,  Z.  anorg.  1901,  28.  362.) 

Easily  sol.  in  dil.  HNOs+Aq,  from  whicit 
solution  it  is  separated  by  dil.  H2SO4-j-Aq. 
(Wackenroder,  A.  41.  319  ) 

Abundantly  sol.  in  hot,  less  sol.  in  cold  dil. 
H2S04+Aq.  (Berzelius.) 

Solubility  in  H2S04+Aq  at  25°. 


HsS04  normality 

g  -mol.  HgaSO*  per  litre 

0.0400 
0  1000 
0  2000 

8  31  X  10-* 
8  78  X  KM 
8.04  X  10-4 

(Drucker,  Z.  anorg.  1901,  28.  362.) 

Partially  decomp.  by  hot  NH4  salts  -fAq. 
(Miahle,  A.  ch.  (3)  5.  179.) 

5  times  more  sol.  in  sat.  CdS04-f-Aq  than 
in  H20.  (Hulett,  Phys  B,ev  1907,  ML  16.) 

Sat.  ZnS04  or  CdS04+Aq  attack  much  less 


than  pure  H20,  yet  the  solubility  of  Hg2SO4 
in  these  solutions  is  greater,  ^  e. ,  0  8  g.  in 
1  1  ZnSO4-h Aq  and  1  1  g  mil  CdSO4+ 
Aq  at  20°  (Gouy,  C  P?  1900,  130.  1402  ) 

Solubility  in  0.2JST  K2S044-Aq  =  9  05X10-* 
g,  mol  per  1.  at  25°  (Drucker,  Z.  anorg. 
1901,  28.  362  ) 

Solubility  of  Hg2SO4  in  K2SO4+Aq. 


t° 

g  per  100  g  sat   solution 

KaSOt 

HgaS04     • 

free  H2SOi 

15 

2  90 
5.70 
8  22 

8  77 
9  44 

0  0475 
0.0703 
0.0912 
0  0994 
0  1080 

0  0080 
0  0093 
0  0098 

0  0110 

33 

2  94 
5  68 
8  30 
10.70 
11  90 

0  0677 
0.1015 
0  1364 
0  1724 
0  1902 

0  0250 
0  0350 
0.0441 
0  0438 
0  0420 

75 

3  10 
5  75 
8  50 
13  20 
17  30 

0  1344 
0  2120 
0  2951 
0  4610 
0  6440 

0  1681 
0  2135 
0  2514 
0  2503 
0  2225 

(Barre,  A.  oh.  1911,  (8)  24.  202.) 

About  3  times  as  sol  in  sat  ZnSO4+Aq  as 
in  distilled  H20  (Wright,  Phil  Mag.  (5) 
1885,  19.  29  ) 

Mercuric  sulphate,  basic,  2HgO,  S03. 
(Mailhe,  A.  ch   1902,  (7)  27.  394.) 
3HgO,  8O3     (Min&ial  turpeth  ) 

Sol.  in  2000  pts  coli  and  600  pts  boiling  H2O 
(Fourcroy,  A  ch  10  307 ) 

Sol.  in  43,478  pts  H2O  at  16°  when  pptd. 
cold,  and  in  32,258  pts.  at  16°  when  pptd.  at 
100°.  (Cameron,  Z  anal.  19.  144.) 

fil.  sol.  in  warm  dil.  H2S04+Aq.    (Rose.) 

Solubility  in  H20  is  increased  by  addition 
of  HaS04  up  to  an  acid  content  of  4.3  mol. 
S08  to  93.7  mols.  H2(X  (Hoitsema,  Z.  phys. 
Ch.  1895,  17.  665.) 

Sol  in  warm  cone.  HC1  or  HBr+Aq. 
(Ditto.) 

Sol.  in  alkali  chlorides H-Aq.    (Miahle.) 

Sol.  in  dil.  HN03  or  in  HCl+Aq.  More 
easily  sol.  in  the  warm  acids.  (Ray,  Chem. 
Soc.  1897,  71.  1099.) 

3HgO,  2S08+2H20.  (Hoitsema,  Z.  phys. 
Ch.  1895,  17.  659.) 

4HgO,  3S05.  (Hopkins,  Sill.  Am.  J.  18. 
364.) 

Mercuric  sulphate,  HgS04. 

Decomp.  by  H20  into  3HgO 
sol.  acid  salt.  Sol.  in  dil.  H2SC 
comp.  by  all  acids.  (Berzelius.) 


,  S08,  and  a 
>4+Aq.    De- 
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Sol  in  warm  cone.  HC1  or  HBr-j-Aq;  very 
si  sol.  m  boiling  cone  HI+Aq.  (Ditte,  A 
ch  (5)  17.  12-1 ) 

Very  si  sol  in  hot  cone.  HF  (Ditte,  A.  ch. 
1879,  (5)  17.  125  ) 

Sol  mHCN+Aq     (Mohr  ) 
'Sol  with  decomp.  m  NaCl+Aq     (Miahle  ) 

Insol.  m  liquid  NH3.  (Franklin,  Am.  Ch 
J.  1898,  20.  829. 

Insol  m  cone,  alcohol. 

Insol  m  acetone  (Naumann,  B.  1904, 
37.  4329);  methyl  acetate.  (Naumann,  B 
1909,  42.  3790.);  ethyl  acetate.  (Naumann. 
B  1910,43.314.) 

Insol  m  benzomtnle.  (Naumann,  B  1914, 
47.  1370 ) 

Insol  m  pyridme  (Schroeder,  Dissert 
1901.) 

-fH20.  Decomp  by  H20.  (Eisfeldt, 
Pharm.  Centr.  1853.  812  ) 

Mercuromercuric  sulphate,  Hg20, 2HgO,  S08. 

Insol.  in  cold  H2O;  not  decomp.  by  boiling 
H20.  Decomp.  by  HCl+Aq.  (Brooke,  Pogg 
66.  63  ) 

Hg2S04,  HgS04  (Baskerville,  J.  Am 
Chem.  Soc.  1897,  19.  875.) 

Mercuric  hydrogen  sulphate,  HgH2(S04)2. 
(Braham,  C.  N.  42.  163.) 

Mercuric  potassium  sulphate,  3HgSO4, 

K2SO4+2H20. 
Sol.  in  H2O.    (Hirzel,  J.  B.  1850.  332  ) 

Mercuric     sulphate     chloride     ammonium 

chloride,  2HgS04,  HgCl2,  2NH4C1. 
Decomp.  with  H20.    Ether  dissolves  out 
HgCl2.    (Kosmann,  A.  ch   (3)  27.  238.) 

Mercuric  sulphate  cyanide,  HgSO4,  Hg(CN)2 
+5H20. 

Decomp  by  cone,  or  warm  acids.  (Rupp, 
Arch  Pharm  1912,  250.  280  ) 

Mercuric  sulphate  hydrazine,  HgS04,  N2H4. 
Ppt.     (Hofmann  and  Marburg,  A.  1899, 
305.216.) 

Mercuric  sulphate  hydrobromide,  HgSO4, 
2HBr. 

Sol.  in  H2O  without  separation  of  basic  sul- 
phate. (Ditte,  A.  ch.  (5)  17.  122.) 

3HgO,  S08,  6HBr.    Sol  in  H2O.    (Ditte.) 

Mercuric  sulphate  hydrochloride,  HgS04, 
HC1. 

Not  attacked  by  HC1.  SI.  sol.  in  HN08. 
(Baskerville,  J,  Am,  Chem.  Soc.  1901,  23. 
895.) 

HgSO*,  2HC1.  Sol.  in  H2O  without  sep- 
aration of  a  basic  salt.  Very  sol.  in  warm 
HsSO4,  solidifying  on  cooliag-4f~veF.y-.conc., 
or  crystallising  if  diL  (Ditte.) 


Very  deliquescent 

Very  sol  in  H20.  (Baskerville,  J.  Am. 
Chem  Soc  1901,23.895) 

-f- H2O.  (Baskerville,  J  Am.  Chem.  Soc. 
1901,  23.  895  ) 

3HgO,  SO8,  6HC1.    Sol.  .in  H2O.    (Ditte.) 

Mercuric    sulphate  hydroxylamine,  HgS04, 

2NH2OH+H20. 

Decomp.  by  cold  H2O.  (Adams,  Am.  Ch. 
J.  1902,  28.  209  ) 

Mercuric  sulphate  iodate  iodide,  6(3HgO, 

2S08),  6HgI2,  Hg(I08)2. 
Decomp    by  H2O  and  acids.     (Bruckner, 
M.  1907,  28.  961 ) 

Mercuric  sulphate  iodide,  basic,  3HgO,  2SOa, 
HgI2. 

3(3HgO,  2S08),  2HgI2+10H20, 

2(3HgO,  2S03),  HgI2+10H20.  Very  sol. 
in  hot  cone.  HNOs 

3HgO,  2S03,  HgS04,  HgI2+10H20. 
(Ditte,  C.  R.  1905,  140.  1167 ) 

Mercuric  sulphate  iodide,-  HgS04,  HgI2. 

Decomp.  by  K2O,  not  by  alcohol  or  ether. 
(Riegel,  J.  B  pr.  Pharm  11.  396.) 

3HgS04,  HgI2  Decomp.  by  cold  or  hot 
H20  Sol  in  H2SO4+Aq.  (Ditte,  C  R. 
1905,  140.  1165  ) 

4HgSO4,  HgI2+15H2O,  and  +18H20.  De- 
comp. by  cold  or  hot  H2O 

Sol.  in  H2SO4     (Ditte  ) 

Mercuric  sulphate  phosphide. 

See  jDimercuriphosphonium  mercuric  sul- 
phate. 

Mercuric  sulphate  sulphide,  basic,  2HgO, 
S08,Hg£ 

Somewhat  sol.  m  HCL  H2SO4  and  HNO3. 
(Jacobson,  Pogg  1846,  68.  412. 

4HgO,  3S03,  2HgS+4H20  SI  sol.  in 
H2S04.  (Estrup,  Z  anorg.  1909,  62.  169.) 

Mercuric  sulphate  sulphide,  2HgSO4,  HgS. 
SI.  sol.  in  hot  HC1,  H2S04,  or  HN08+Aq. 

Easilv  sol    in  hot  aqua  regia.     (Jacobson, 

Pogg:  68.  410.) 

2HgSO4,  HgS.  (Palm,  C.  C.  1863.  122.) 
HgSO4,  2HgS  (Barfoed,  J  B.  1864.  282.) 
Sol  in  aqua  regia.  (Denig&s,  Bull.  Soc, 

1915,  (4)  17.  355.) 
HgS04,  3HgS.    Insol.  in  H2O     Easily  sol. 

in  aqua  regia;  decomp.  by  HN08  into — 
3HgSO4,  HgS.    Insol.  in  all  acids  except 

aqua  regia.    (Spring,  A  199.  116.) 

Molybdenum  sesquisvlphate  (?). 

Basic.    Insol.  in  H20. 

Neutral.    Decomp.  by  H2O  into  acid  and 
basic  salts. 
,  A&d.    Sol.  in  H20.    (Berzelius.) 
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Molybdenum  dzsulphate  (?). 
Sol  inH20 

Molybdenum  sulphate,  Mo20s,  2SO3. 

Very  slowly  sol.'  in  cold,  more  quickly  sol 
in  hot  H20.  (Bailhache,  C  R.  1901, 132. 476.) 

7Mo03,  2Mo02,  7S03-f  Aq.  (Pochard,  C 
R  1901,  132.  630. 

Molybdic  sulphate,  Mo08,  SOS. 

Deliquescent.  Sol  in  H2O  (Schultz- 
Sellack,  B  4.  14.) 

Mo03,  3S03+2H20  Deliquescent  Par- 
tially sol.  in  H20  (Anderson,  Berz.  J  B  22. 
161.) 

Does  not  exist     (Schultz-Sellack  ) 

Molybdenum  sulphate  ammonia, 

5NH3,  Mo02S03,  7Mo08-f8H2O. 
3NHS,  Mo02S03,  7MoO,+10H*0. 
Both  very  sol.  in  water  but  less  sol.  in  H20 
containing  ammonium  salts.    (Pe* chard.  C.  R 
1901,  132.  630.) 

Neodymium  sulphate,  basic,  Nd203,  S03. 

Insol.  in  H20. 

Nearly  msol  in  dil  acids.  (Wo'hler,  B 
1913,  46.  1730 ) 

Insol  in  H20.  (Matignon,  C.  R  1902,, 
134.658.) 


Neodymium  hydrogen  sulphate,  Nd(SOJ3[)s. 
(Brauner,  Z.  anorg.  1904,  38.  331 ) 

Neodymium  potassium  sulphate. 

Cryst.  modification  more  sol.  in  cold  than 
in  hot  H20.  (Boudouard,  C.  R.  1898,  126. 
901.) 

Nickel  sulphate,  basic. 

Very  si.  sol.  in  H20.    (Berzelius.) 

6NiO,  5S08+4H20.  (Athanasesco,  C.  R. 
103.  271.) 

r   7MO,  7H20,  SO,+3H20.     Nearly  insol. 
inH20.    (Habermann,  M  5.432.) 

5NK),  S03;5NiO,  2SO,;and5NiO,  3S08, 
(Pickering,  Chem  Soc.  1907,  91.  1985.) 

6NiO,  SO,.  (Stramholm.  C.C.  1906, 1. 1222 ) 


Nickel  sulphate,  NiS04.  i 

100  pts  HaO  dissolve  pts  NiSO4  at  t°. 
2°         16°        20°        23°        31° 
30  4      37.4      39  7        41        45  3  pts.  NiSO4, 

41°        50°       53°         60°        70° 
49  1        52        54  4       57  2       61  9  pts   Ni8O4 
(Tobler,  A  95.  193  ) 

100  pts    of  sat    solution  contain    at  11-14°,  2884,- 
at  IS  20°,  30  77  pts   anhydrous  salt      (v    Hauer,  W. 
A  B  53, 2  221) 

100  pts   H2O  at  112  5°  dissolve  185  71  pts    NiSO4. 
(Griffiths ) 

NiS04+7H2O  is  sol.  in  3  pts  H2O  at  12  5°.     (Tup- 
puti.) 

100  pts  H2O  at  155°   dissolve    75.6  pts.  NiS04+ 
7H2O 

Sat.  NiS04+Aq  contains  at: 
oo    j.o°      5°      11°     17°     54° 
21.7    22.7    23.1    252    26.6    33.6%  NiS04. 

68°    74°    92°    97°  110°  117°  119° 
38.2  38.7  42.4  44.2  46.5  48.8  49.4%  NiS04. 
(fitard,  A.  ch.  1894,  (7)  2.  552.) 

See  ako  below  under  hydrated  salts 
Sp.  gr.  of  NiS04H-Aq  containing  g.  NiS04+ 
7H20  in  1000  g.  H2O  at  23.5°. 
140.5  g.  ( =  V*  mol.)  281      421.5     562 
1.073  1.136    1.190    1.238 


602.5 
1.280 


1.317 


983.5 
1.349 


1124 
1.378 


Containing  NiS04  (anhydrous) : 
77.5g.(-l/amol.)  155  232.5  310  387.5  465 
1.079  1.153  1.224 1.292 1.358 1.421 


Neodymium  sulphate,  Nd2(SO4)8-f  8H20. 
Solubility  in  100  pts.  H20  at  t°. 

(Gexlach,  Z.  anal.  28.  468.) 

Sp.  gr.  of  NiSO4+Aq  at  0°.    S-pts.  NiSO4 
m  100  pts.  solution;  Si=mols  NiS04  in 
100  mols.  solution. 

t° 

pts.  Nd2(S04)3 

0 
16 
30 
50 
80 
100 

9.50 
7  05 
5.04 
3  72 
2  70 
2.21 

s 

Si 

Sp.  gr. 

4.2930 
3  9591 
3  2845 
2  5043 
1  6131 
0  8327 

0  581 
0  476 
0  392 
0  297 
0  189 
0  097 

1.0522 
1  0431 
1  0357 
1  0271 
1  0173 
1  0089 

(Muthmann  and  Rolig,  B.  1898,  31.  1728.) 

(Charpy,  A  ch.  (6)  29.  26.) 

Sjp.  gr.  of  NiS04+Aq  at  room  temp,  con- 
taining i 

10.62        18.19        25.35%  NiS04. 
1.0925      1.1977      1.3137 
(Wagner,  W.  Ann.  1883, 18.  272.) 

Sp.  gr.  of  NiS04+Aq  at  25°. 


Concentration  of  NiSCh 

+Aq 

Sp  gr 

1-normal 
Vr-    " 
V<-     " 

Vr-      " 

1.0773 
1.0391 
1.0198 
1.0017 

(Wagner,  Z.  phys.  Ch.  1890,  5.  39.) 

SULPHATE,  NICKEL 


999 


For  solubility  of  NiSO4+Na2SO4  in  H20, 
see  under  NiS04+7H20  and  NiNa2(SO4)2. 

100  pts.  sat  NiS04+ZnSO4+Aq  at  18-20° 
contain  35  45  pts  of  the  two  salts,  (v.  Hauer.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

HC2H302  precipitates  it  completely  from 
aqueous  solution  (Persoz.) 

100  pts.  absolute  methyl  alcohol  dissolve 
05  pt  NiS04  at  18°  (de  Bruyn,  Z  phys. 
Ch.  10.  783.) 


Solubility  of  NiS04,  3CH4O-f  3H30  in  methyl 
alcohol  at  14°. 

P  =  %  anhydrous  NiS04  in  the  sat   solu- 
tions. 


Alcohol 

In  1000  mol  of  the  solution 

K*r    TI.+ 

P 

Mol 

Mol 

Mol 

by  \vt 

NiSO4 

CEUO 

HaO 

100 

3  72 

7.75 

969 

23  2 

97  5 

0  77 

1  65 

950 

48  5 

95 

0.455 

0  96 

908 

91 

92  5 

0  50 

1  0 

871 

128 

90, 

0  70 

1  6 

830 

168 

89 

3  01 

2  0 

814 

184 

88 

1  25 

2.4 

800 

198 

87 

1.48 

2  9 

781 

216 

86 

1.73 

3  2 

767 

230 

85 

1.93 

3  6 

755 

241 

(de  Bruyn,  R.  t.  c.  1903,  22.  418.) 


This  salt  is  more  sol.  m  ethyl  alcohol  than 
in  methyl  alcohol. 

See  aUo  under  hydrated  salts. 

For  solubility  of  NiS04  in  ethyl  alcohol, 
see  under  hydrated  salts. 

100  g  sat.  solution  in  glycol  contain  9.7  g. 
NiS04  at  ord  temp,  (de  Coninck,  Bull.  Ac. 
Roy.  Belg.  1905.  359.) 

Insol.  in  methyl  acetate.  (Naumann, 
B.  1909,  42.  3790);  ethyl  acetate,  (Naumann, 
B.  1904,  37,  3602.) 

Very  si.  sol.  in  acetone.  (Krug  and 
M'Elroy.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329;  Eidmann,  C.  C.  1899,  II.  1014). 

+E20.  Very  sL  sol.  in  abs.  methyl  al- 
cohol. After  standing  in  contact  with  it  for 
8-9  months,  the  solution  contains  1.34% 
NiS04.  (de  Bruyn.  R.  t.  c.  1903?  22.  414.) 

-f2H20.  Cryst.  from  sat.  NiS04-f Aq  at 
131°.  (Steele  and  Johnson.) 

+4H20,    Solubility  in  methyl  alconol+ 
AqatlO0.   Tirae»24  hrs.  P=%  anhydrous 
salt  in  the  sat.  solutions. 
Alcohol  of    100%  80%  50%    20%    water 
P  •       7.38     0.66    1.43    14.8      25.1 

(de  Bruyn,  R.  t.  c.  1903,  22.  414.) 


a-blue, 
Solubility  of  a-  NiS04,  6H2O  in  H20  at  t°. 


+6H20.       Two    modifications, 
tetragonal;  0-gre.en,  monoclinic. 


Salt  used 

t° 

g  NiS04 
m  100 
g  H20 

Salt  remaining 

NiSO4+6H2O  (blue) 

NiSO4+7H2O 

NiSO4+6HaO 
NiSO4+7H2O 
NiSO4+6HaO  (blue) 

323 

330 
340 
356 
44.7 
447 
500 
510 
520 
53.0 

4357 

43.35 
4384 
43.79 
4805 
4797 
5015 
5066 
52.34 
5234 

NiSO4  +  6H2O 
(blue) 

(Steele  and  Johnson  ) 
Solubility  of  0-  NiS04,  6H20  in  H20  at  t°. 

Salt  used 

t° 

g  NiS04 
per  100 
g  H20 

Salt  remaining 

NiSO4+6H2O(blue) 

NiSO4-f6H2O(blue) 
NiSO4+7H2O 
NiS04+6H20(blue) 
NiSCU-fTHjiO 
NiS04+7H20 

NiS04+6H20(blue) 
NiS04+6H20(blue) 
NiS04+7H20 
NiSO4-l-7H2O 

545 

£570 

£600 

690 
700 
730 

Jso.o 

890 
990 

5250 

5340 

5484 

5838 
5944 
60.72 

6317 

6790 
7671 

NiS04-h6H2O 
(green) 

(Steele  and  Johnson,  Chem.  Soc.  1904,  85. 
118.) 

Tr.  point  from  o-  to  £-  salt = 53.3°.  (Steele 
and  Johnson.) 

100  pts.  absolute  methyl  alcohol  dissolve 
31.6  pts.  NiS04+6H20  at  17°;  100  pts.  93  5% 
methyl  alcohol  dissolve  7.8  pts.  NiS04+ 
6H2O  at  18°;  100  pts  50%  methyl  alcohol 
dissolve  1.9  pts.  NiS04+6H2O  at  18°.  (de 
Bruyn,  Z.  phys.  Ch  10.  786.) 

a-Sdlt.     Solubility  in  methyl   alcohol +Aq 
at  14°.     Time=5to6hrs. 


Alcohol 
%  by  wt. 

N^04 

In  1000  mol.  of  the  solution 

Mol. 
NiSO* 

Mol. 
CH*0 

Mol 
HaO 

100 

12.4 

26 

794 

180 

97  5 

10.6 

22.3 

808 

170 

95 

6.5 

14 

817 

169 

92  5 

3.06 

5.9 

838 

156 

90 

1.18 

2.3 

821 

177 

85 

0.315 

0  57 

757 

242 

80 

0.25 

0.4 

.688 

312 

-  60 

0.46 

0.8 

453 

546 

40 

2.43 

3  5 

265 

732 

20 

14.7 

21 

105 

874 

0  (water) 

26.0 

39 

0 

961 

(de  Bruyn,  R.  t.  c.  1903,  22.  412.) 

1000                                              SULPHATE,  NICKEL 

£-salt.    Solubility  in  methyl  alcohol  +Aq  at 

Solubility  in  100  pts.  H2O  at  t°.  —  Continued. 

14.°       Tim**  —  94  V»r« 

J.TC     .            -L  Il-Ut;  —  —  j£fTC    ill  O 

Pts 

Pts 

to 

Pts. 

In  1000  mol  of  the  solution 

t° 

N!S04 

t° 

NiS04 

NiSO4 

Alcohol 
%  by  wt 

NiS°O4 

Mol. 

Mol. 

Mol 

99 

83  1 

103 

85  6 

107 

88  1 

NiSOj 

CHUO 

HsO 

100 

83  7 

104 

86  2 

108 

88  7 

101 

84  3 

105 

86  8 

108  4 

88  7 

100 

15  7 

33  8 

763 

203 

102 

84  9 

106 

87  5 

97  5 

12  4 

26 

781 

193 

95 
92  5 
90 

10  0 
5  61 
2  35 

20  3 
11  1 
4  5 

784 
800 
810 

196 
189 
185 

(Mulder,  calculated  from  his  own  and  Tob- 
ler's  determinations,  Scheik  Verhandel  1864. 
70.) 

89 

1  79 

88 

1  29 

87 
86 

0  97 
0  73i 

5 

Solubility  in  H2O  at  t°. 

85 
80 
60 

0  61 
0  41* 
0  75 

1  3 
>     0.7 
1  3 

755 
682 
453 

244 
317 
546 

Salt  used 

t° 

*  in  100  4 
gHaO 

Salt  remaining 

40 

31  i 

4n 

TfcU 

20 

11 
14  1 

.U 

21  0 

105 

874 

NiS04+7H20 

—  5 

25  74 

NiS04+7H2O 

0  (water) 

27  2 

40.0 

0 

960 

" 

0 

27  22 

• 

C 

(de  Bruyn  ) 

tn 

15 

34  19 

t 

ft 

22.6 

37  90 

" 

22  8 

38  88 

+7H20 

C( 

30  0 

42  46 

Solubility  in  100  pts.  H2O  at  t°,  using 
NiS04+7H2O. 

NiS04+6H20 
NiS04+7H20 

30  0 
32  3 

42  47 
44  02 

to 

Pts. 

Pts 

Pts. 

33  0 

45.74 

NiSOi 

t° 

NiSO4 

t° 

NiSO* 

34  0 

45  5 

0 

29  3 

33 

45  5 

66 

63  6 

(Steele  and  Johnson, 

Chem   Soc.  1904,  85. 

1 

29.7 

34 

46  0 

67 

64  1 

116) 

2 

30  1 

35 

46.5 

68 

64.7 

3 

30  5 

36 

47.0 

69 

65  3 

4 
5 
6 

7 
8 
9 
10 

31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
34.0 

37 
38 
39 
40 
41 
42 
43 

47  5 
48  0 
48  5 
49  0 
49  6 
50.1 
50.6 

70 
71 
73 
72 
74 
75 
76 

65  9 
66  5 
67  0 
67  6 
68  2 
68.8 
69  3 

M-pt.  of  NiS04-f7H20  =  98-100°.     (Til- 
den,  Chem.  Soc.  46.  409.) 
Tr.  point  from  o-6H20  salt  to  7H20  salt= 
31.5°.    (Steele  and  Johnson.) 
Exists  also  in  an  unstable,  more  soluble 
modification.      (Fedorow,    C.  C.  1903,  II. 

11 

34.5 

44 

51.2 

77 

69  9 

95.) 

12 

35.0 

45 

51.7 

78 

70.5 

13 
14 

35.5 
36  0 

46 
47 

52.3 
52.8 

79 
80 

71.1 
71  7 

Solubility    of    NiSO4v7H20+Na2S04.10H2O 

15 

1  A 

36,5 

07    ff 

48 

Af\ 

53.4 

*»A        f\ 

81 

72  3 

in  luu  g. 

J3.2<j  at  t 

lo 
17 

O/.U 

37  5 

49 
50 

53.9 
54.5 

82 
83 

72.9 
73.5 

t° 

grams  NiS04 

grams  NagSO* 

18 
19 
20 
21 

38.0 
38  5 
39.0 
39.5 

51 
52 
53 

54 

55.0 
55.6 
56.1 
56.7 

84 
85 
86 
87 

74  1 
74.6 
75.2 
75.8 

0 
*      5 
10 

22 
25 
28 

.46 
.28 

26 

10  09 
15  245 
20  64 

22 
23 

24 

40.0 
40.5 
41.0 

55 
56 
57 

57.3 

57.9 
58.4 

88 
89 
90 

76  4 
77  0 
77  6 

(Koppel,  Z.  phys.  Ch.  1905,  62.  401.) 
See  also  under  NiNa2(S04)4. 

25 

41.5 

58 

59.0 

91 

78  2 

26 

42.0 

59 

59  6 

92 

78  8 

27 
28 
29 
30 
31 
32 

42.5 
43.0 
43  5 
44.0 
44  5 
45.0 

60 
61 
62 
63 
64 
65 

60.2 
60.7 
61.3 
61.9 
62.4 
63.0 

93 
94 
95 
96 
97 
98 

*  o  .  o 

79  4 
80  1 
80.7 
81.3 
81.9 
82  5 

100  pts.  absolute  methyl  alcohol  dissolve  46 
pts.  NiSO4+7H2O  at  17°;  100  pts.  absolute 
methyl  alcohol  dissolve  24.7  pts*  NiSO4+ 
7H2Oat4°;100pts  93,5%  methyl  alcohol  dis- 
solve 10,1  pts.  NiS04+7H20  at  4°;  100  pts. 
50%  methyl  alcohol  dissolve  2  pts.  NiS04+ 
7H20  at  4°.    (de  Bruyn,  Z.  phys.  Ch.  10.  786.) 

SULPHATE,  NICKEL  ZINC 


1001 


Solubility   m   methyl   alcohol +Aq    at    14° 
Time,  5  to  6  brs 


Alcohol 
%  by  wt 

Nisbi 

In  1000  mol,  of  solution 

Mol 
NiSO4 

Mol 
CH4O 

Mol 
H2O 

100 

16  8 

35  7 

714 

250 

97  5 

13  9 

29 

734 

237 

95 

11  6 

23  6 

742 

234  5 

92  5 

8  12 

16  2 

760 

224 

90 

5  78 

11  2 

758 

231 

85 

1  52 

3 

744 

253 

84 

1.06 

83 

0  985 

82 

0  83 

81 

0  66£ 

80 

0  653 

1  2 

687 

312* 

60 

0  805 

1  3 

453 

546 

45 

1  73 

40 

2  78 

4 

264 

732" 

35 

4  55 

30 

6.33 

20 

13  7 

20 

105 

875 

0  (water) 

26  4 

39  5 

0 

960  5 

(de  Bruyn,  B.  t  c.  1903,  22.  411.) 

100  g.  absolute  ethyl  alcohol  dissolve  1.3 
g.  NiS04+7H20  at  4°,  and  2  2  g.  at  17°.  (de 
Bruyn,  Z.  phys.  Ch.  10.  786  ) 

Mm  Moreno  site 


Nickel  hydrazine  sulphate, 

2N2H4. 

1  pt.  is  sol.  in  275.5  pts  H2O  at  18°.  SI. 
sol.  in  hot  H20.  Sol  in  HN03  with  decomp  ; 
insol  in  HC1  Sol.  in  NH4OH+Aq  (Cur- 
tius,  J.  pr.  1894,  (2)  50.  331.) 

Nickel  potassium  sulphate,  NiS04,  K2S04+ 
6H20. 

Sol  in  8-9  pts.  HaO.    (Tupputi.) 

100  pts.  H20  dissolve  at: 
0°   10°    14°    20°     30° 
5,3  8.9   10.5  13.8    18.6  pts.  anhydrous  salt, 

36°    49°    55°    60°    75° 
20,4  27,7  32.4  35.4  45.6  pts.  anhydrous  salt. 
(Tobler,  A.  95.  193.) 

Saturated  solution  contains  at: 
20°     40°      60°     80° 
8.7     12.3    17.6    22.0%  anhydrous  salt. 
(v.  Hauer,  J.  pr.  74.  433.) 

1  1.  H20  dissolves  68.8  g.  anhydrous 
salt  at  25°.  (Locke,  Am  .  Ch.  J.  1902,  27.  459.) 

Nickel    potassium    zinc    sulphate,    NiSO*, 

2K2S04,  ZnS04+  12H2O. 
SoL  in  H20.    (Vohl,  A.  94.  51.) 


Nickel  rubidium  sulpliate,  NiS04,  Rb2S04+ 
6H2O 
Sol.  in  H2O     (Tutton,  Chem.  Soc.  63.  337.) 
1    1.   HaO   dissolves    59  8    g.    anhydrous 
salt  at  25°     (Locke,  Am.  Ch.  J  1902,  27.  459.) 

Nickel  sodium  sulphate,  NiNa2(SO4)2+4H2O. 

Solubility  of  NiNa2(S04)2  4H20  in  100  g  H2O 
at  t°. 

t° 

grams  NiSO* 

grams  NaaSO* 

20 
25 
30 
35 
40 

29  31 
27  33 
24  64 
23  66 

21  88 

26  87 
25  33 
22.58 
21  67 
20  65 

(Koppel,  Z  phys,  Ch  1905,  52.  401  ) 

Solubility     of     NiNa2(S04)2,4H20+NiSO4 
7H20  in  100  g  H20  at  t°. 

,0        grams 
*         NiSCU 

grams         j.o 
NaS04        * 

grams       grams 
NiS04      NaaS04 

18.5    30  70 
20        31  59 
25        33  11 

25  805      30 
25  355      35 
23  07        40 

34  98     19  825 
36  01     16  435 
37  935   14  295 

(Koppel.) 

Solubility    of    N"iNa2(SO4)2.4H20-fNa2SO4. 
10H20  in  100  g  H20  at  t° 

t°                    grama  NiSO« 

grams  NaSO* 

18  5                 26  14 
20                      24  07 
25                     18  81 
30                        9  87 

29.455 
31.365 
37  13 
44  25 

(Koppel) 

Solubility  of  NiNa2(S04)2.4H20-f-Na2S04 
(anhydrous)  in  100  g  H2O  at  t°. 

t° 

grams  NiSCU 

grams  NasSOi 

35 
40 

7  13 
7  245 

49  595 
49  03 

(Koppel) 

Nickel  thallium  sulphate,  NiSO<,  T12S04+ 
6H20. 

Easily  sol.  in  H2O.  Can  be  recryst.  from 
little  H^O  without  decomp  (Werther,  J.  pr. 
92.  132.) 

1  1.  H2O  dissolves  46.1  g  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J.  1902,  27,  459.) 

Nickel  zinc  sulpnate,  NiS04,  ZnS04+13HsO. 

Sol.  in  3-4  pts.  cold  H20.  Insol.  in  alcohol. 
(Tupputi,  1811.) 

Completely  soL  in  NH4OH4-Aq. 

2NiSO4,  2ZnSO4,  H2S04.  (Etard,  C.  K. 
87.  602.) 


1002 


SULPHATE  AMMONIA,  NICKEL 


Nickel  sulphate  ammonia,  NiS04,  6NH3. 

Sol.  in  H2O  with  separation  of  hydroxide 
(Rose,  Pogg,  20,  151.) 

NiS04,  SNHa+SHHaO  Deliquescent. 
(Andre*,  C  B,  106.  936.) 

NiS04,  4NH34-2H20.  Easily  sol.  in  H20 
Can  be  recrystallized  out  of  little  HaO.  In- 
sol even  in  dil  alcohol.  (Erdmann.) 

Nickel  sulphate  cupric  oxide,  NiSO4,  2CuO+ 
6H2O. 

(Mailhe,  Bull.  Soc  1902,  (3)  27.  172.) 

2NiS04,  3CuO4-10H20,  and  ~f-12H2O 
(Mailhe ) 

5NiS04,  16CuO-hsH20.  (Recoura,  C.  R 
1901,  132.  HIS.) 

NiS04,  20OuOH-sH20.     (Recoura) 

Nickel  sulphate,  hydrazine,  NiS04,  3N2H4, 
Ppt.    CCurtius,  J.  pr.  1894,  (2)  50.  343.) 

Nickel  sulphate  hydroxylamine,  NiS04, 
6NH2OS. 

Decomp.  by  H20.  (Uhlenhut,  A.  1899, 307. 
334.) 

Nitrosyl  sulphate,  H(NO)S04. 
See  Nitrosulphonic  acid. 

Osroious  sulphate* 
Easily  sol.  in  H20  and  alcohol. 

Osroic  sulphate. 
Sol.  in  H2O.     (Berzelius ) 

Palladous  sulpliate,  basic,  PdSO4,  7PdO-f 

6H30,  and  10H20. 

Insol.  in  H2O  Easily  sol.  in  HCl+Aq. 
(Kane.) 


Palladous  sulphate, 

Deliquescent  in  moist  air;  very  sol.  in  , 
but  decpmp.  by  much  H20,  with  separation 
of  a  basic  salt.  (Kane.) 

Phosphoryl  sulphate,  (PO)2(S04),  (?). 

Possible  composition  of  Weber's  (B.  20. 
86)  P205,  3S03  (?). 

SPjO*,  2SO«.  Immediately  decomp  by 
H2O.  (Adie,  C.  N.  1891,  6S.  102.) 

Platinic  sulphate,  Pt(S04)a. 

Deliquescent.  Sol  in  HA  alcohol,  or 
ether;  also  in  H5P04,  HC1,  and  HN08+Aq. 
(Berzelius.) 


PtOs.SOi+4H20.  Ppt.  Decomp.  by  H20. 
Sol.  in  B.2S04. 

P^04(OHk    4Pt(OH)4+3H20.      Ppt. 
(Prost  Bull,  Soc.  (2)  46.  156.) 

Pt*S040184-16H20.    As  above.    (Prost.), 


Platinum  hydroxylamine  sulphate, 

Pt(NH2OH)4S04. 

Only  si.  sol.  in  H2O;sol  in  dil  H2S04+Aq. 
(Uhlenhut,  A.  1900,  311.  123.) 

Platinic  potassium  sulphate,  basic* 

Insol.    m    boiling    H20,    HNO3)    H2SO4, 

H3P04,  HCaHaOii,  or  NH4OH+Aq.    Easily 

sol.  in  boiling  HCl+Aq      SI.  decomp    by 

aqua  regia   (E.  Davy.) 
Ptio(S04)2Oio,  3K2S04+34H2O     Insol   in 

H2O.    (Prost,  Bull.  Soc.  (2)  46.  156.) 
Pti8(S04)022,  5K2S04+34H20.    As  above. 

(Prost ) 

Platinum  rubidium  sulphate,  PteRb6(S04)4  + 

17H2O. 
Sol.  in  H20.    (Prost,  Bull.  Soc,  (2)  46. 156.) 

Platinum  sulphate  sulphocarbamide,  PtS04, 

4CS(NH2)2, 

Insol.  in  H2O.  Sol.  in  cone.  H2SO4  without 
decomp.  (Kurnakow.  J.  pr  1894,  (2)  50. 
489.) 

Potassium  sulphate,  K2S04. 

Not  hygroscopic  in  the  ordinary  sense  of  the 
word  100  pts  K2SO4  over  H20  at  14-20° 
absorb  58  pts.  H20  in  22  days,  and  finally  de- 
liquesce completely.  (Mulder.) 

12  pts.  K2SO4  mixed  with  100  pts.  H2O 
lower  the  temp.  3.3°.  (Riidorff,  B.  2.  68.) 

100  pts  H2O  dissolve  with  absorption  of 
heat  at  0°: 

8.36  pts.  JEC2SO4.    (Gay-Lussac.) 

8.46         "  (Mulder.) 

8.5          "  (Gerardin.) 

7.31         «  (MoUer,  ?9gg.  117. 386.) 

7.3-7.9  "  (Nordenskiold,  Pogg. 

136.  314.) 

100  pts  HaO  at  0°  dissolve  8  36  pts  KaSCU,  at  12  72°, 
1057  pts  ,  at  4908°,  16.91  pts.,  at  6390°,  19.29  pts.; 
at  101  50°,  26.33  pts.  (Gay  Lussac,  A.  oh.  (2)  11. 311.) 

Solubility  in  100  pta.  HsO  at  t°. 


t° 

.Pts 
KaS04 

t° 

Pts. 

KsS04 

0 
15  65 
28  1 

7  8 
10  3 

12  8 

47  0 
70  2 
98  0 

16  0 
20  3 
23  9 

(Nordenskiold,  Pogg  136.  341.) 

100  pts.  sat  KaSO*  at  101  7°  contain  17  5  pts. 
>r  100  pts.  HaO  at  101  25°  dissolve  21.212  pts. 
Griffiths  ) 

100  pts  H20  at  102  8°  dissolve  29  pts.  KaSCU  (Penny)  ; 
at  15°,  7  3-6  25  pts.  (Ure's  Diet.),  at  100°,  20  pts. 
Ure's  Diet  )  ,  at  100°,  24.2  pts.  (Weasel), 

Sol.  in  9  081  pts  HaO  at  15°  (Gerlach),  in  16  pts  at 
5C,  and  5  pts.  at  100°  (Bergmann)  ,  in  18  pts.  cold,  and 
pts.  boiling  H^O  (Fpurcroy),  in  15  pts.  oold»  and  5  pts. 
oiling  HaO  (Reid);  'in  12  pts  HzO  at  0°,  and  4  pts. 
>oihng  HaO  (M.  R  and  P.)  ;  in  12  pts.  HaO  at  18.75° 
[Abl). 

KsSOi  sat  at  15°  has  sp.  gr.  «1  0774,  and  contains 
0.055  pts    K«S04  ip   100  pts.  H>0.      (Michel  and 
Krafft,  A.  ch.  (3)  41.  478.) 


100  pts.  H2O  dissolve  9.26  pts.  KaSO*  at 
5.6°,  and  sat.  solution  has  sp.  gr.  =  1.177. 
Page  and  Keightley,  Chem.  Soc.  (2)  10.  566.) 
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Solubility  in  100  pts  H20  at  t° 

100  ccm   H20  dissolve  12  04  g.  K2S04  at 
25°.    (Trevor,  Z  phys  Ch.  7.  468.) 
Sat.  K2SO4+Aq  contains  at: 
21°       23°        60°       99°        130° 
10.1      10.3      14.5      19.1       21.1%K2S04, 

130°      152°      175°      195°      220° 
21.3      22.8      24.5      23.8       24.6%  K2SO4. 
(fitard,  A,  ch,  1894,  (7)  2.  549.) 

Solubility  of  K2S04  in  H20  at  t°. 
G.  K2S04  per  100  g.  H2O 

t° 

Pts. 

KaSO* 

t° 

Pts. 
K2S04 

t° 

Pts 
K2SO4 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

8  5 
8  6 
8  7 
8  8 
9  0 
9  1 
9  2 
9  3 
9  4 
9.5 
9  7 
9  8 
9  9 
10  0 
10  2 
10  3 
10  4 
10  5 
10.7 
10  8 
10.9 
11  1 
11.2 
11.3 
11  5 
11  6 
11  7 
11  9 
12  0 
12.2 
12.3 
12  5 
12.6 
12.8 
13  0 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

13  1 
13  3 
13  4 
13  6 
13  8 
14  0 
14  2 
14.3 
14  5 
14  7 
14  9 
15  1 
15  3 
15  5 
15.6 
15  8 
16  0 
16  2 
16  4 
16.6 
16  8 
17  0 
17  2 
17.4 
17  6 
17  8 
18  0 
18  2 
18  4 
18  6 
18  8 
19.0 
19  2 
19  4 
19  6 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
102  25 

19  8 
20  0 
20  2 
20  4 
20  6 
20.8 
21  0 
21.2 
21.4 
21  6 
21  8 
22  0 
22  2 
22  4 
22  6 
22  8 
23  0 
23.2 
23  4 
23  6 
23.9 
24.  L 
24  3 
24  5 
24  7 
25  0 
25  2 
25  5 
25  7 
25  9 
26  2 
26.4 
26  6 
26  75 

t°         K28O4     Sp.gr           t°         K2SO4     Spgr. 

0  40     7  47  1  0589    58  95  18  01  1  1089 
15  70    10  37  1  0770    74.85  20.64  1  1157 
31  45    13  34  1  0921    89.70  22.80  1.1194 
42  75    15  51  1.1010  101  1*  24  21  1  1207 

*-b.-pt. 
(Berkeley,  Phil.  Trans.  Roy.  Soc.  1904,  203. 
A;  189.) 

100  g.  H2O  dissolve  0.133  gram-equivalent 
K2S04  at  25°    (Van't  Hoff  and  Meyerhoffer, 
Z.  phys  Ch  1904,49.315) 
1  1.  sat  K2SO/-fAq  at  25°  contains  0.617 
mols  K2S04.  (Herz,  Z.  anorg.  1911,  73.  274.) 

Solubility  of  K2S04  in  H20  at  t°. 

t°                                    %  K2S04 

4.78                              7.82 
30.05                           11  43 
54  20                           14.77 
68.90                           16.40 

(Le  Blanc  and  Schmandt,  Z.  phys.  Ch.  1911, 
77.  614.) 

100  c.  H2O  dissolve  12.10  g.  K2SO4  at  25°. 

(Mulder,  calculated  from  his  own  and  other 
experiments,  Scheik.  Verhandel.  1864.  50.) 

If  solubility  S=pts.  anhydrous  salt  in  100 
pts.  of  solution,  S=  7.5+0. 1070t  from  0°  to 

163°.   So 

at 


(Amado'ri,  Rend.  Ace  Line.  1912,  (5)  21.  II. 
667.) 


JV.      V*,      DVJlU.UJ.ViJl,    W  ' —  4  ,nJ-f-\/tt.\Jt  \. 

>3°.   Solubility  from  163°  to  22 
;  25.    (Etard,  C.  R.  106.  208.) 


Solubility  of  K2S04  in  100  pts.  H2O  at  t°. 


220°  is  constant  Solubility  of  K2S04  in  H20  at  various  pres- 
sures. Figures  denote  pts.  K2S04  con- 
tained in  100  pts.  sat.  K2S04+Aq  at  t° 
and  A  pressure  in  atmospheres. 


t° 

Pts. 
KaSO* 

t° 

Pts. 
KaSCU 

t6 

Pts. 

16 
20 
28 
36 

9.76 
10.30 
12.59 
13  28 

39 
54 
98 

14.21 
17  39 
23  91 

120 
143 
170 

26  5 
-28.8 
32.9 

A 

0° 

15° 

15.5° 

16.2° 

1 
20 
30 

6.81 
7.14 
7  14 

9.14 

9.24 
9  44 

9.35 
9.54 

(Moller,  Pogg.  117.  386.)  " 

Al          .             W     «/-V            11                 1^         *1             ~J.        1  At       CfO           ««J|        SISNVk 

(Tilden  and  Shenstone,  Phil.  Trans.  1884.  23.) 


Solubility  of 
dissolve  at: 

4.3°        18.4°        69.9° 
8.16        10.8         19.7  pts. 
(Andreae,  J.  pr.  (2)  29.  456.) 


Sat.  K2SO4-|-Aq  DOUS  at  J.UA.O  ,  ana  con- 
tains 26.33  pts.  JEC2S04  to  100  pts.  H2O  (Gay- 

u-w>.  xoopts-H^o  ^fA^^m&.?m^ 

and  contains  26.75  pts.  K2S04  to  100  pts.  H2O 
(Mulder);  boils  at  103°  (Kremers). 
-Crust  forms -at  101,7°,  and  solution  con- 
tains 25.3  pts.  KSSO4  to  100  pts.  H2O;  highest 
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temp    observed,  102  1°.     (Gerlach,  Z.  anal 
26.426.) 

B.-pt   of  K2S044- Aq  containing  pts   K2SO 
to  100  pts  H2O. 


B-pt. 


100  5° 

101  0 
101  5 


Pts  K2SO4 


7 

14  5 
22  1 


B-pt 


102° 
102 


Pts   KsSOj 


30  0 

31  6 


(Gerlach,  Z.  anal.  26.  430.) 
Sp.  gr.  of  K2SO4  at  19  5°. 


%  KiSO* 


2  401 
4  744 
C  968 


1  0193 
1  0385 
1  0568 


9  264 
10  945 


Sp  gr 


1  0763 
1  0909 


•   (Kremers,  Pogg  95.  120  ) 
Sp  gr  and  B-pt  of  KsSCU+Aq  at  12,5° 


Sp  gr 


1  0079 

1  0151 

1  0231 

1  0305 

1  0391 


B-pt, 


100  38° 
100  63° 
100  75° 
100  88° 
101° 


6 
7 
8 
9 
10 


Sp  gr 


1  0456 
1  0524 
1  0599 
1  0676 
1  0735 


B.-pt 


101  12° 
101  25° 
101  25° 
101  38° 
101  5° 


(Brandes  and  Gruner,  1827.) 

K2S04+Aq  sat.  at  8°  has  1072  sp  gr. 
(Anthon,  A.  24.  211 )  p  g 

K2SO4+Aq  saturated  at  12°  contains 
10.38%  K2S04  and  has  sp.  gr.  1.0716  (Struve, 
Zeit.  Ch.  (2)  5.  323);  saturated  at  15°  con- 
tarns  11.01%  K2S04  and  has  sp.  gr,  1  0831 
(Gerlach);  saturated  at  18.75°  contains 
10  74%  K2S04  and  has  sp  gr.  1  0798  (Kars- 
ten). 

p.  gr.  of  K2SO4+Aq  at  15°. 


4 

Sp  gr. 

4 

Sp  gr 

&% 

M 

Sp.gr 

1 
2 
3 

4 

1  0082 
1.0163 
1  0245 
1.0328 

5 
6 

7 

1.0410 
1  0495 
1.0579 

8 
9 
9  92 

1  0664 
1.0750 
1  0830 

(Gerlach,  2.  anal.  8.  287  ) 
Sp.  gr.  of  K2S04+Aq  at  18°. 


%KaS04 

Sp.gr. 

5 
10 

1  0395 
1.0815 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp  gr  of  K2S04+Aq  at  15°/15°  a=pts 
K2SO4  m  100  pts  of  the  solution,  b  -pts 
K2S04  in  100  pts  H2O. 


a 

b 

Sp  gr 

1 
3 
5 
7 
9 
9  92 

1  010 
3  093 
5.263 
7  527 
9  890 
11  013 

1  00808 
1  02447 
1  04091 
1  05776 
1.07499 
1  08305 

(Gerlach,  Z.  anal.  28.  493  ) 

Sp  gr  of  K2SO4+Aq  at  20°  containing  0.5 
mol.  K2S04  to  100  mols.  H2O  =  1.03758; 
containing  1  mol.  K2SC>4  to  100  mols.  H2O  = 
1.06744.  (Nicol,  Phil.  Mag.  (5)  16.  122.) 

Sp.  gr.  of  K2S04-hAq.  at  25° 


Concentration  of  KaS04 


l-normal 

Vr-      " 

V4-      " 

-      " 


Sp.gr 


1.0664 
1.0338 
1.0170 
1.0084 


(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 

K2SO4+Aq.  containing  6.7%  K2S04  has 
?.  gr.  20°/20°- 1.0549.  (Le  Blanc  and 
-ohland,  Z.  phys.  Ch.  1896,  19.  278 ) 

Sp.  gr.  of  K2SO4-fAq  at  20.1°,  when  p  = 
per  cent  strength  of  solution;  d  =  ob- 
served density;  w=*  volume  cone,  in 


gr.percc.  (T^= 


p. 

d. 

w. 

9.83 
8.172 
6.779 
5.021 
3  127 
2.508 
1.448 
1.079 
1.047 
0.455 

1.0800 
1.0657 
1  0539 
1.0394 
1.0238 
1.0186 
1  0100 
1.0070 
1.0066 
1  0018 

0  10615 
0  08708 
0  07144 
0.05218 
0  03202 
0.02554 
0  01463 
0  01087 
0.01053 
0  00456 

(Barnes,  J,  phys.  Chem.  1898,  2.  543.) 
Sp.gr.ofK2S04H-Aqatl8°. 

HKzSCUg-eqxuv.  perl. 

Sp.  gr,  at  18° 

0.8327 
0.7975 
0  6688 
0.5029 
0.5016 
0  2508 
0  01001 

1.0567 
1.0539 
1  0456 
1.0344 
1  0340 
1.0173 
1.0006 

(McKay,  Elektrochem.  Zeit.  1899,  6.  115.) 
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Sp  gr  of  sat.  K2SO4-i-Aq  at  t° 


t° 

g  K2S04sol  in 
100  g.  HaO 

Sp  gr. 

0 

7  35 

1  058 

10 

9  22 

1  069 

20 

11  11 

1  081 

30 

12  97 

1  089 

40 

14  76 

1  097 

50 

16.50 

1  106 

60 

IS  17 

1  114 

70 

19  75 

1  121 

(Tschernaj,  J.  Russ.  phys.  Chem  Soc.  1912. 
44.  1565.) 

Sol  in  cone  acids;  not  pptd.  by  glacial 
HC2H,,02  Insol.  in  KOH  +Aq  of  1 .35  sp.  gr 
(Liebig,  A.  11.  262.) 

Solubility  of  K2S04  in  H2S04-fAq  at  18°. 


Alois  per  100  moh 

.solution 

Solid  phaso 

KaSOi 

HaSO* 

1.10 

0 

K2S04 

1  59 

0  95 

t{ 

2  49 

2  70 

" 

2  75 

3.17 

K2S04,  KHSO* 

2  75 

3  74 

" 

2  S3 

5  OS 

« 

2  SO 

5  79 

ICaS04;  3KHS04 

2  61 

5  61 

K2S04,  6KHS04 

2  25 

6  19 

"  +KHS04 

1  08 

7  94 

KHS04 

0.77 

.   9.2 

(e 

0  44 

22.7 

te 

(Stortenbeckcr,  R.  t.  c.  1902,  21.  407.) 
Solubility  m  HaS04+Aq  at  0°. 


1000  g.  of  the  solution 
contain 

Solid  phase 

Molb 

Mols 
KaSCU 

0.393 

K2SO< 

0  37 

0  53 

1C 

0.75 

0.64 

it 

1  08 

0  74 

K2SO4  -f-J£sH(S04)  2 

1.13 

0  73 

X3H(S04)2 

1  44 

0  71 

" 

1  66 

0.69 

cc 

1  '89 

0  66 

KsH  (SO  4)  2  -f~Ka 

1  88 

0.69 

" 

2  15 

0.59 

Ka+Kb 

2.12 

0  61 

" 

2  29 

0  54 

Kb 

2  30 

0  53 

Kb+KHSO4 

2  33 

(t 

2  48 

0.*43 

KHSO4 

3  08 

0.28 

" 

4.43 

p.  12 

" 

5.27 

0.09 

" 

These  results  show  that  at  0°  there  exist 


between  K3H(S04)2  and  KHSO4,  two  acid 
sulphates.  Ka  and  Kb.  Ka  is  probably 
K2S04,  3KHS04  and  Kb  is  probably  K2S04, 
6KHS04 

(D'Ans,  Z,  anorg.  1909,  63.  228.) 


3.1  mols.  K2S04  are  sol.  in  absolute  H2S04 
at  25°.    (Bergius,  Z.  phys.  Ch.  1910,  73.  353.) 


Solubility  in  H2SO4+Aq  at  25°. 


Milhmols  HsSO4 
m  10  ccm. 

Milhmols  K2SOi 
in  10  ccm. 

3  97 
7  57 
14  35 

6  17 
8  92 
10.82 
14  86 

(Herz,  Z.  anorg  1912,  73.  276  ) 


Solubility  in  HaSOi+Aq  at  25°. 


In  1000  g  of 
the  solution 

Solid  phase 

Mols 
WOj 

Alois 
KaSOi 

6  42 

0  171 

KHS04  * 

d  60 

0  190 

(i 

6  91 

0  266 

KHS04+KH,(S04)2,  H30 

7  26 

0  182 

« 

7  62 

0  157 

u 

7  88 

0  167 

a 

8  00 

0.201 

<t 

8  10 

0  250 

KH3(S04)2,  H20 

8,15 

0  352 

tt 

8  16 

0  364 

KH3(S04)2,  H20+KH3(S04)2 

8.29 

0  341 

u 

8  33 

0  322 

tt 

8  45 

0  325 

it 

8  62 

0  346 

tt 

8  57 

0  384 

KHs(S04)2 

8  71 

0  412 

tt 

8.82 

0,583 

KH8(S04)2 

8  65 
8  63 

0  880 
0.899 

KHa(S04)2-KKHS2O7 
KHji^CMmetastable  solution) 

8  70 

0  882 

8  96 

0  561 

9  80 

0  365 

9  78 

0.430 

9  80 

0  665 

KHS2O7 

9  66 

0.904 

• 

9  66 

0.937 

(D'Ans,  Z.  anorg.  1913,  80.  239.) 


Pptd.  from  K2S04-KAq  by  NH4OH+Aq. 
(Sullivan.) 
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Solubility  of  K2S04  in  NH4OH+Aq  at  20°. 

Solubility  of  K2S04  in  Na2S04-f  Aq. 

G  NH3m 
100  ccm  HaO 

G  KaS04m 
100  ccm  H«O 

Temp  ~34° 

Temp  -60° 

%  Nas804 

%  KsSO* 

%  NS2S04 

%  KaSOt 

0 

6  08 
15  37 
24.69 
31.02 

10  80* 
4  100 
0.828 
0.140 
0  042 

0 
7.1 
31  4 
33  1 

11  9 
10  7 
4  3 
0 

0 
6  6 
27  1 
31  3 

15  3 
13  9 

8.2 

0     . 

(Cl^wA    -Rull    K^    ff>\  A3    £9.9  >i 

(Nacken,  B.  A.  B.  1910.  1016.) 

1  1.  sat.  solution  in  H20  contains  105.7 
K2SO4  at  20°;  in  NH4OH+Aq  (5.2%  1STH8), 
45.2  g.  (Konowalow,  J.  Russ,  Phys.  Chem. 
Soc.  1894,  31.  985.) 


100  g.  H20  sat.  with  both  K2S04  and 
T12S04  dissolve: 

4  74  g.  T12S04+10,3  g.  K2S04  at   15°. 

11.5  g        "     +16.4  g.     "      "    62°. 

18.52  g.      "      +26.2  g.     "       "  100°. 

(Rabe,  Z.  anorg.  1902,  31.  156.) 


Solubility  of  K2S04  in  KOH+Aq  at  25°. 

SI.  sol.  in  sat.  ZnS04  or  CuS04+Aq  with 
separation  of  double  salt. 
100    pts.    H2O    dissolve    8  5+0  12t    pts. 
K2S04.    On  addition  of  a  K  salt,  K2SO4  is 
pptd.    The  amount  of  K2S04  remaining  in 
solution  plus  the  amt.  of  K  in  the  salt  added 
is  a  constant.    (Blarez,  C.  R.  112.  939.) 

Solubility  of  K2S04+Th(S04)2  at  16°. 
Solid  phase,  Th(S04)2. 

In  1000  R.  of  the  solution 

Mols  K2S04 

Mols  (KOH)2 

0  617 
0  433 
0  280 
0  137 
0.035 
0.009 
0.0 

0.0 
0  258 
0  433 
1.13 
2  86 
3  42 
4  809 

Pts.  per  100  pts  H20 

Pts.  per  100  pts  HsO 

KaSO* 

Th(SOOa 

K2S04 

Th(S04)2 

0.000 
0.424 
1,004 
1.152 
1.224 
1  283 
1  348 
1  378 

1  390 
1.667 
2  193 
3  191 
2  514 
2.222 
1  706 
1  637 

1.487 
1.633 
1,844 
2  512 
3  092 
4  050 
4.825 

0.870 
0.635 
'0  370 
0  128 
0  070 
0  027 
0  003 

(D'Ans  and  Schremer,  Z.  anorg.  1910,  67. 
438.) 

Sol.  in  sat.  NH4Cl+Aq  without  pptn.    (See 

SL   sol.  in  sat.  KCl+Aq.  without  pptn, 
inn  «•  e«+  Tv"r*i  _i_  A  o,   «*  OK°  A^^I^  nmAT 

g,  equiv.  K2S04  at  25°.     (Van't  Hoff  and 
Meyerhoffer  Z.  phys.  Ch.  1904.  49.  315.)         \ 
SI.  sol  in  sat,  KNOs+Aq  without  causing 
pptn. 

1 1.  of  the  solution  contains  50.7  g.  K2S04+ 
216.5  g.  KNO8«267.2  g.  mixed  salts  at  15°. 
Sp.  gr.  KJ304+KN08+Aa -1.165. 

1 1.  of  the  solution  contains  47.66  g.  K2S04 
+308.5  g.  KNOj=366.2  g.  mixed  salts  at 
25°.    Sp.  gr.  of  JKzSO^+KNOs+Aq^  1.210. 
(Euler,  Z.  phys.  Ch.  1904, 49.  313.) 
See  also  under  KN08. 
Sol.  in  sat.  NaNOj+Aq  without  causing 
pptn.  at  first,  but  soon  KNO«  is  pptd.    (Kar- 
sten.j    (See  NaWOs.) 

Sol.  in  (NH4)2S04+Aq  with  pptn.  of 
(NH4)2S04.  (Rtidortf,  B.  6.  485.)  (See 
(NTBWjjSO^) 

More  sol.  in  aqueous  solutions  of  other  salts, 
as  Wa2S04,  MgS04,  CuS04,  etc.-,  than  in  pure 

Sol.  in  sat.  Na2SC>4+Aq,  MgS04+Aq, 
NaCl+Aq.  (See  MgS04  ^  ^  ^  *  ' 


(Barre,  C.  R.  1911, 150.  1555.) 

Dinicultly    sol.    in    20%    KC2Ha02+Aq. 
(Stromeyer ) 

Solubility  in  K  acetate +Aq  at  25°. 


Compoation  of  th.e  solxitioas 

%  K  acetate 

%  KsSO* 

%H»0 

6  11 
8.68 
11.29 
15.59 
20  12 
29  95 

6.65 
5.09 
3  99 
2  35 
1,23 
0  39 

87  24 
86  23 
84.72 
82  06 
78,65 
69  66 

The  solid  phase  in  these  solutions  is  K2S(>4. 
(Fox,  Chem.  Soc.  1909,  95.  885  ) 

100  g.  hydroxylamine  dissolve  3,5  g. 
K2S04  at  17-18°.  (de  Bruyn,  Z.  phys.  Ch. 
1892, 10.  782.) 
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Easily  sol.  in  liquid  HF.     (Franklin,   Z 
anorg.  1905.  46.  2) 

cffiaStfS$»T"    (Franklm>   *" 

Neither  dissolved  nor  attacked  by  liquid 
N02      (Frankland,     Chem    Soc    1901,   79. 
1361  ) 
Insol.  in  absolute  alcohol. 
Insol.  in  alcohol,  the  sp.  gr.  of  which  is 
0  905.    (Anthon.) 
Solubility  in  dil  alcohol  increases  with  the 
temp. 
100  pts.  alcohol  of  0.939  sp.  gr.  (53%  by 
vol.,  45%  by  weight)  dissolve  at: 
4°           8°          60° 
0^6       0.21        0.92  pts.  K2S04. 
(Gerardin,  A.  ch,  (4)  5.  147.) 

100  pts.  of  the  sat.  solution  at  15°  in  alcohol 
of: 
10      20        30        40%  by  weight, 
contain  3.9     1.46     0.56     0.21  pts.  K2S04! 
(Schiff,  A.  118.  362.) 
Solubility  in  acetic  acid+Aq  at  25°. 

Solubility  in  organic  substances  +Aq  at  25°. 

Organic  substance 

Composition  of  the  solutions 

%  organic 
substande 

%  K2S04 

%H20 

Alcohol 

1  35 
4  80 
7  80 
9  70 
12  34 
14  51 
15  26 
20  50 
26  91 
35  97 
43  90 
69  26 

9  17 
6  90 
4  96 
4  32 
3  57 
2  71 
2  66 
1  83 
0  97 
0  41 
0  22 
0  016 

89  48 
88  30 
87  24 
85  98 
84  09 
82  78 
82  08 
77  67 
72.12 
63  62 
55  88 
30  72 

Pyridme 

4.23 
13.90 
24  51 
34  19 
46.29 
55  93 
75  90 

7.95 
4  77 
2  75 
1  47 
0.45 
0  12 
0  006 

87  82 
81.33 
72  74 
64  34 
53  26 
43  95 
24  09 

Concentration  of  the 
acetic  acid  Mol  /Liter 

Solubility  of  KaSO* 
Mol  /Liter 

0.000 
0  070 
0  137 
0  328 
0  578 
1.151 
2.183 

0.6714 
0.6619 
0  6559 
0  6350 
0  6097 
0  5556 
0  4743 

Ethylene  glycol 

3.16 
9.89 
18  47 
32.11 
49  03 

9  67 
7.69 
5  74 
3  57 
1  83 

87  17 
82  53 
75  79 
64  32 
49  14 

Chloral  hydrate 

6  44 
9  09 
12.38 
13  20 
22  07 
33.15 
44.40 
47  30 
62.82 
70  28 
80.36 
85  26, 

9  13 
8  41 
7.79 
7  31 
5  88 
4.54 
3.36 
2  92 
2  00 
1,75 
1.40 
1  08 

84.43 
82,50 
79  83 
79  49 
72  05 
62  31 
52.24 
49.78 
35.18 
27.97 
18  24 
13  66 

(Rothmund  and  Wilsmore.  Z  phys  Ch.  1902, 
40.  620.) 

Solubility  hi  phenol+Aq  at  25°. 

Concentration  of  the 
phenol  Mol/Liter 

Solubility  of  KsSO* 
Mol/Liter 

0,000 
0.016 
0.021 
0.032 
0  040 
0.047 
0.064 
0.076 
0.127 
0.152 
0.236 
0.252 
0.308 
0.409 
0.464 
0.486 
0.495 
0.498  (saturated) 

0.6714 
0.6650 
0.6614 
0.6598 
0.6555 
0.6522 
0.6502 
0.6494 
0.6310 
0  6251 
0.6042 
0.5956 
0.5834 
0  5572 
0  5480 
0  5425 
0.5389 
0.5377 

Glycerol 

8.96 
13.36 
20.34 
24.15 
33.73 
40  40 
43.52 
50.18 
57  22 
67,94 
78.18 
98  28 

8.87 
7.69 
6.47 
5  83 
4.44 
3  65 
3.38 
2.69 
2  07 
1.53 
0  98 
0.73 

82.17 
78  95 
73  19 
70  02 
61.83 
55.95 
53  10 
47  13 
40.71 
30.53 
20.84 
0.99 

Mannitol 

3.20 
5  82 
8.35 
11  26 
14.30 
17.22 

10.32 
10.07 
9.61 
9.19 
8.66 
8.35 

86  48 
84.11 
82.04 
79.55 
77.04 
74.43 

(Rothmund  and  Wilsmore,  Z.  phys.  Ch.  1902, 
40.  619.} 

100  g.  95%  formic  acid  dissolve  36.5  g. 
KiSO*  at  21*.    (Aschan,  Ch.  Ztg.  1913,  37. 

jLJLjLi  •) 
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Solubility  in  organic  substances+Aq  at  25°.  — 
Continued 

Insol    in  methyl  acetate      (Naumann  B. 
1909,  42,  3790  ) 
Min  Misinite. 
H-SHHaO.     Deliquescent        (Senderens, 
Bull  Soc   (3)  2.  278  ) 

Potassium  efohydrogen  sulphate,  KJ^CSO^s. 
Sol  in  H20     (Phillips,  Phil  Mag  1.  429.) 
Composition  is  4K20,  7SO^+3H2O,  accord- 
ing to  Berthelot  (A,  ch   (4)  30.  442). 

Potassium  rfr&hydrogen  sulphate,  KHS(SO4)2. 
Sol.   in   HjjO   with   rise   of   temperature. 
(Schulta,  Pogg   133.  137  ) 
+1^H20.    (Lesccour,  C  R.  78.  1044.) 

Potassium  cfosulphate  (persulphate),  K2S207» 
When  dissolved  in  exactly  the  necessary 
amount  of  hot  H2O  for  solution,  it  crystallises 
on  cooling  without  decomp.     Decomp    by 
excess  of  H^O      (Jacquelam,  A   ch   70.  311  ) 
Insol    in  methyl  acetate.     (Naumann,  B 
1909    42.  3790.) 

Potassium  hydrogen  cfosulphate,  KHSaO?. 
Sol   in  fuming  £[2804  without  decomposi- 
tion. 

Organic  substance 

Composition  of  the  solutions 

%  organic 
feub&tance 

%  tfiSOi 

%  HiO 

Sucrose 

9  56 
18  55 
28  16 
37  24 
47  55 
57  00 

9  65 
8  65 
7  42 
6  35 
5  21 
4  24 

80  79 
72  80 
64  42 
56  41 
47  24 
38  76 

Acetone 

4  92 
10  06 
IG  23 
24  31 
37  19 
46  29 
62  40 

7  20 
5  02 
2  96 
1  50 
0  47 
0  20 
0  03 

87  88 
84  92 
SO  81 
74  19 
62  34 
53  51 
37  57 

(Fox  and  Gage,  Chcrn.  Soc    1910,  97.  381  ) 

Sol  in  76  pts  glycerine  of  1  225  sp.gr  at 
ordinary  temp     (Vogel,  1ST  Repert  16.  557.) 
Insol    in  acetone      (Krug  and  M'Elroy; 
"Rirfmn-n.  (T  Cl  1899.  IT,  1014  ^ 

Insol  in  C$2  (Arctowski,  Z.  anorg  1894, 
6.257);  bcnzomtrile  (Naumann,  B  1914, 
47.  1370);  methvl  acetate.  (Naumann,  B. 
1909,  42,  3790);  ethyl  acetate  (Naumann. 
B  1904,37,3602) 

100  g  H2O  dissolve  104  g.K2SO4+219.0 
g  sugar  at  31  25°,  or  100  g  sat.  solution  con- 
tain 3.8  g  K2S04-f66  74  g  sugar  (Kohler, 
Z.  Ver.  Zuckerind.  1897,  47.  447 ) 

Mm    @'<isen,te. 

+KHoO.  100  pts  H20  dissolve  9  82  pts 
(Ogier,  C.  R  82.  1055.) 

TVipotassium  hydrogen  sulphate,  K3H(S04)2. 
Sol.  in  H20 

Potassium  hydrogen  sulphate,  KHS04. 
1.07  pts.  KHS04  (  =  1  pt.  K2S207)  dissolve, 
at    0°  in  2  95  pts.  H2O. 
"    20°  "2.08       " 
"    40°  "1.59        " 
"  100°  "  0.88       " 
(Kremers,  Pogg.  92.  497.) 

Sp.  gr.  of  KHS04-f  Aq  at  15°  containing: 
5          10          15  %  KHS04, 
1.0354    1.0726    1.1116 

20          25          27%   KHS04. 
1.1516    1.1920    1.2110 
(Kohlrausoh,  W.  Ann.  1879. 1.) 

Sat.  solution  boils  at  105.5°  (Griffiths): 
108°  (Kremers). 

Alcohol  dissolves  out  H2SO4. 

K2S04  crystallises  from  dilute  solutions. 

100  g.  95%  formic  acid  dissolve  14.6  g. 
KHS04  at  19.3°.  (Aschan,  Ch.  Ztg.  1913,  37. 


Potassium  ocfosulphate,  K2Ss025. 
Decomp  by  H2O      (Weber  ) 

Potassium  praseodymium  sulphate, 
Pr2(S04)8+H20. 

SI.  sol.  m  H20. 

Sol  in  cone  HC1  and  HNOS  (Von  Scheele 
Z.  anorg  1898,  18.  358  ) 

Potassitim  rhodium  sulphate.  3K2S04, 

Rh2(S04)8. 

Does  not  exist     (Leidie,  C.  R   107.  234.) 
KZS04,  Rh2(S04)3+24H20.     Very  sol.  in 

H20.    (Piccini,  Z.  anorg.  1901,  27.  66.) 

Potassium  samarium  sulphate.  9K2SO4, 
2Sm2(S04)*+3H20. 

SI  sol.  in  H2O. 

SI  sol.  in  sat  X2SO4-{-Aq 

1  1.  sat  K2S04-hAq  dissolves  0.5  g.  Sm203. 
(Cleve,  BuU.  Soc.  (2)  43.  166.) 

Potassium  scandium  sulphate.  3K2SO4) 

Sc2(S04)3. 

Very  slowly  sol.  in  cold,  more  easily  sol 
m  warm  H20  Insol  in  sat  K2SO4+Aq. 

Sol  in  H2O  and  in  dil  K2SO4+Aq  (Meyer, 
I.  anorg.  1914,  86.  279  ) 

2K2S04,  Sc2(S04)8.     Sol.  in  KjSO4+Aq. 
JCleve.) 
Does  not  exist.    (Nilson.) 

Potassium  sodium  sulphate,  3K2S04,  Na^SO*. 

100  pts  H2O  dissolve  40  8  pts.  at  103  5°. 
[Penny,  Phil  Mag  (4)  10.  401.) 

5K2S04,  Na2S04.  100  pts.  H2O  at  100° 
dissolve  25  pts  ;  at  12.7°,  10.1  pts  ;  at  4.4°, 
'.2  pts  (Gladstone,  Chem.  Soc.  6.  111.) 
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Potassium  strontium  sulphate,  K2Sr2(S04)a. 


K2SO4,  SrSO4.    This  is  the   only  double 
salt    formed    from   these  two    components 
between  0°  and  100°. 

100  pts  of  the  sat.  solution  in  equilibrium 
with  SrSO4  and  the  double  salt  contain  at: 
17.5°      50°       75°      100° 
1.27     1.88     2.71     3.9pts.K2S04. 
(Barre,  C.  R.  1909,  149.  292.) 

Potassium  tellurium  sulphate,  KHS04,  2Te02, 

SOj-f-2H20, 
(Metzner,  A.  ch.  1898,  (7)  16.  203.) 

Potassium  terbium  sulphate. 

Easily  sol.  in  H20.  SI.  sol  in  K2S04-fAq.' 
(Delafontaine,  Zeit.  Chem.  (2)  2.  230.) 

Potassium    thaffic    sulphate,    KTl(S04)2-f 
4H20. 

Decomp.  by  H20.  (Fortmi,  Gazz.  ch. 
it.  1905,  35.  (2)  453  ) 

2K20  T1203,  4S08.  Insol.  in  H20.  Very 
difficultly  sol  in  warm  dil.  H2SC>4-KAQ. 
(Strecker,  A  135.  207.) 

Potassium  thorium  sulphate,  K2S04,  Th(S04)2 
+4H20. 

Sol  in  hot  H20  containing  a  few  drops 
HC1  (Barre,  A  ch.  191L  (8)  24.  227.) 

2K2S04,  Th(S04)2-f2H20.  Slowly  sol.  in 
cold,  easily  and  abundantly  in  hot  H20, 
and  is  gradually  decomp.  by  boiling,  Easily 
sol.  in  acids.  Insol.  in  alcohol.  (Berzelius.) 

3.5K2S04,  Th(SO4)2.  Insol.  in  K2SO4+Aq 
of  concentrations  above  4.5%.  (Barre.) 

4K2S04,   Th(S04)2+2H20.     (Chydenms  ) 

Potassium  tin  (stannous)  sulphate,  K2S04, 


(Marignac.) 

Potassium  tin  (stannic)  sulphate,  KaSnCSO^i. 
Easily  sol.  in  H20  with  decomp. 
Sol  in  HCL    (Weinland,  Z.  anorg.  1907, 

Potassium  tin  (stannous)  sulphate  chloride, 

4K&04,  4SnS04,  SnCfe. 
Can  be  recrystallised  from  H2O.     (Marig- 
nate,  Ann.  Min.  (5)  12.  62.) 

Potassium  titanium  sulphate,  K2S04,  Ti(S04)3 
+3H2O. 

Difficultly  sol  in  H20  or  ECl+Aq.  De- 
comp. by  much  J££>.  (Wallace.  Pogg.  102. 
453.) 

Potassium  tftoart  sulphate,  2KjS04,  3T10, 
S04+10EaO. 

Very  sol.  in  HtO  with  decomp,  Insol.  in 
cone.  HaS04.  (Rosenheim,  Z.  anotrg.  1901, 
2$.  251. 


Very  si.  sol.  in  H20.    (Rammelsberg.) 

Potassium  uranyl  sulphate,  K2SO4,  (U02)S04 
+2H20. 

Sol.  in  9  pts  H20  at  22°  and  in  0.51  pt.  at 
100°.  Insol.  ux  alcohol.  (Ebelmen,  A.  ch. 
(3)  5.  211  )  ' 

100  pts.  of  aqueous  solution  sat.  at  25° 
contain  10.5  pts.  salt;  at  70.5°  contain  23.93 
pts.  salt  (Rimbach,  B.  1904,  37.  478.) 

+3H20.  (de  Coninck,  Chem.  Soc.  1905, 
88.  (2)  394, 

2K2SO4,   (U02)S04+2H20.    Decomp.   by 


K?S04,  Ti02S04+7H20.  Very  hygro- 
scopic and  sol.  in  HgO.  (Mazzuchelli  and 
Pontanelli,  C.  C.  1909,  II.  420.) 

KaS04,(TiO)SO4.    (Spence,  C.  C.  1901,  II. 

747.) 

Potassium  uranous  sulphate,  K2SO4,  U(SOOt 


Cannot  be  cryst  from  rather  cone.  H2SO4, 
as  it  is  completely  decomp.  by  it.  (Bimbach 
B.  1905,  38.  1572.) 

K20.  2U08,  3S03.  Ppt.  Identical  with 
UO2,  OK  SOsH  of  ScheUer,  (A.  1867,  144. 
238J  (Koluschtitter.  A.,  1900,  311.  11.) 

2K2S04,  30J02)S04-fH20  Sol.  in  H2O. 
Insol.  in  alcohol.  (Berzelius.) 

Does  not  exist.    (Ebelmen.) 

Potassium  vanadium  sulphate,  KaO,  V20fi, 
2SOS+6H20 


(Friedheim,  B.  24.  1183.) 

-KV08,  K2S04,  V206,  2S08+9H20  of 
Mtazing  (Berlin,  Dissert.  1889). 

K2S04,  VS04+6H20.  Sol  in  H20.  (Pic- 
cini,  Z.  anorg.  1902.  32.  61.) 

K2V2(S04)4+24H2O.  100  pts.  H20  dis- 
solve 198.4  pts.  salt,  at  10°.  Sp.  gr.  of  sat. 
solution  at  4°/20°  =  1.782.  (Piccini,  Z.  anorg. 
1897,13.446.) 

Potassium  vanadyl  sulphate, 
KaSO*,  (VO)2(S04)8. 

Very  slowly  sol.  in  H20,  still  less  sol.  in  dol. 
alcohol.  (Gerland.) 

K2S04,  VOSO4-f  3H20.   Easilj  sol.  in  H*G. 

Sol.  in  alcohol+conc.  HjjSO*.  (Koppel, 
Z.  anorg.  1903,  35,  178.) 

K2S04|  2VOS04.  Very  hygroscopic.  Very 
sol.  in  H20  but  goes  into  solution  slowly. 
(Koppel  and  Behrendt,  B.  1901,  34.  3935.) 

Easily  sol.  in  H20.  (Zoppel,  Z.  anorg. 
1903,35.174.) 

Potassium  yttrium  sulphate,  4KaS04> 
YafSOOs. 

Sol.  in  16  pts.  cold  HaO,  and  in  10.  pts.  sat. 
KiS04+Aq,  and  more  abundantly  if  the  latter 
solution  -  contains  ammonium  salts  or  free 
acid.  (Berlin.) 

3K2S04,  2Y2(SO4)*.     100  ccm.  cold  sat. 
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K2SO4-fAq  dissolve  an  amount  of  this  salt 
corresponding  to  4  685  g.  Y203.    (Cleve.) 

Potassium  zinc  sulphate,  K2S04,  ZnS04-!- 
6H2O. 

Sol.  in  opts,  cold  IIsCX  (Bucholz,  N  J  Pharm  9. 
2.  26.) 

100  pts.  H20  dissolve  at: 

0°     10°    15°    25°    36° 
12.6   18.7  22,6   28.8   39.9  pts.  hydrous  salt, 

45°    50°    58°    65°    70° 
61.2  54.0  67.6  81.3   87.9  pts,  hydrous  salt. 
(Tobler,  A.  95.  193.) 

100  pts  H20  at  15°  dissolve  14.8  pts.  K2SO4, 
ZnSOi-HEkO;  sp.  gr.  of  sat.  H^O  solution  at 
15°  «  1.0939.  (Schiff,  A.  109.  326.) 

1  1.  H20  dissolves  131.9  g.  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  27, 
459.) 

Potassium  zirconium  sulphate,  2Ksf)f  6ZrO3; 

7S03+9H20. 
Decomp.  by  H2O. 

3K20,  3Zr02,  7S03+9H20.   Insol.  in  H20, 
Zr203(KS04)2+SH20     Ppt.     (Rosenheim, 
B.  1905,  38.  815.) 

Potassium  sulphate  vanadate, 

Very  difficultly  sol.  in  H2O.  Insol.  in 
alcohol.  (Berzelius.) 

Potassium  sulphate  antimony  ftn&uoride. 

See  Antimony  frifltooride  potassium  sul- 
phate. 

Praseodymium  sulphate,  basic,  (PrO)2S04. 

Insol.  in  H20.  (Matignon,  C  R.  1902, 
134.  660.) 

Insol.  in  H20.  Nearly  insol.  in  dil.  acids. 
(TOder,  B.  1913,  46.  1730  ) 


Praseodymium  sulphate, 

Sol.  in  H20;  very  hydroscopic.  23.64  pts. 
are  sol  in  100  pts  H20  at  0°  and  177  pts.  at 
20°.  (von  Scheele,  Z.  anorg,  1898,  18.  357- 
368.) 

+5H30.  Sol  in  H20  (von  Scheele,,  Z. 
anorg.  1898,  18,  357.) 

Difficultly  sol  in  H2O.  (Kraus,  Zeit. 
Kiyst.  1901,  34  400  ) 

1.50  pts.  Pr2(SO<)3  are  sol.  in  100  pts.  H20 
at  85°;  1.45  pts.  at  90°;  and  1.02  pts.  at  95°. 
(Muthmann  and  B51k,  B.  1898,  31.  1729,) 

-F8H2O.  (Kraus,  Zeit.  Kryst  1901,  34. 
406.) 

Sol.  in  H20.  (von  Scheele,  Z.  anorg,  1898, 
18.  357.) 


Solubility  in  HsiO  at  t°. 


0 

18 
35 
55 

75 


Pts  Pr2(SO4)a 


19  79 

14  10 

10.31 

7.09 

4  13 


(Muthmann  and  KSlig,  B.  1898,  31*  1727.) 

-KSJiEkO  Sol.  in  H2O  (von  Scheele, 
Z.  ano-rg  1898,  18.  357.) 

Praseodymium  hydrogen  sulphate,  Pr(SO4E)s. 

(Brauner,  Z.  anorg.  1904,  38.  330.) 

Solubility  in  boiling  cone.  H2SO4.    100  g. 

of  the  solution  contain  1.02  g   of  the  acid 

sulphate.    (Matignon,  C.  R.  1902,  134.  659.) 

Radium  sulphate. 

Less  sol.  in  HaO  than  corresponding  Ba 
comp.  (Curie,  Dissert  1903.) 

Rhodium  sulphate,  Rh2(S04)8+12H2O. 

Easily  sol.  -in  HaO,    (Berzelius.) 

SI.  sol.  in,  but  not  decomp.  by  EjjO  when 
not  more  than  16  pts.  H20  are  present  to  1 
pt  salt.  Decomp.  by  hot  H20  to  — 

Rh2(S04)s,  Rh2O3.  Insol.  in  H20.  (Leidid, 
C.H.  107.  234.) 

Rhodium    rubidium    sulphate,    Rh2(SO4)«, 


Sol.  in  E2O;  m.-pt.,  108-109°.     (Piccini, 
Z.  anorg.  1901,  37.  65  ) 

Rhodium  flLaffium  sulphate,  Rha(S04)3,  T12SO< 

T-J 

Very 

37.  00.) 


Very  sol.  H20.     (Piccini,  Z.  anorg.  1901, 


Rhodium  sodium  sulphate, 

,  Insol.  in  H*S04  or  aqua  regia.     (Seubert 
and  Kobbe,  B,  23,  2560.) 


Rubidium  sulphate! 

100  pts.  HaO  dissolve  42.4  pts.  at  10P. 
(Bunsen.) 

100  cc.  H2O  at  17-18°  dissolve  44.7  g. 
Rb2S04.    (Tutton,  Chem.  Soc.  1894,  66.  632.) 
Sat.  Rb2S04+Aq  contains  at: 

3°          20° 
27.4        32.5 


37°    1197°         170° 

37.3      43.9       49.2%  Rb*SO4. 

(fitard,  A.  ch.  1894,  (7)  2.  550.) 
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Solubility  of  RbaSO*  in  H2O  at  t°. 


V 

g  RbaSChperlOOg 

t° 

g  RbaSOiperlOOg 

HaO 

solution 

H20 

solution 

40  IT 
41  7 
42.9 
44.0 
45.0 
45.2 

0 
10 
20 
30 
40 
50 

36.4 
42  6 
48  2 
53  5 
58.5 
63.1 

27.3 
29  9 
32.5 
34.9 
36  9 
38.7 

60 
70 
80 
90 
100 
102  4* 

67.4 
71.4 
75.0 
78.7 
81.8 
82.6 

*  B.-pt.  at  742.4  mm. 

(Berkeley,  calc.  by  Seidell,  Solubilities,  2nd 
Ed.,  p.  587.) 

Sp.  gr  of  RbaSCU+Aq  sat.  at  10°  =  1.2978. 
(Erdmann,  Arch.  Pharm.  1894,  232.  16.) 
G.-equiv.  salt  per  1.  at  18°  =  0.501        1.01 
Sp.gr.  6°/6°  1.05587   1.11047 

"     18°/18°  1.05496   1.10896 

"     30°/30°  1.05433   1.10810 


2.043       3.168 
1.21888   1.33276' 
1.21613   1.32912 

30730°  1.21443    1.32750 

(Clausen,  W.  Ann.  1914,  (4)  44.  1071.) 


G.-equiv.  salt  per  1.  at  18' 
Sp.  gr.  676° 
"     18718° 


10  com    of  sat.  RbzSCU-habsolute 
contain  approx.  5881  g.  RbjjSCU.    (Bergius, 
Z.  phys.  Ch.  1910,  72.  355  ) 

Insol  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  acetone  (Naumann,  B.  1904, 
37.  4329;  Eidmann,  C.  C  1899,  II.  1014.) 


Rubidium  p^o 
Decomp.  by  H20. 

Rubidiium  octosulphate, 
Decomp  by  H20.     (Weber,  B.  17,  2497.) 

Rubiditim  hydrogen  sulphate,  RbHSO*. 
Sol.  in  H20. 

Rubidium  tin  (stannic)  sulphate,  Rb2Sn(SOOs. 
Decomp.  by  H20.    Sol.  in  HC1.     (Wein- 
land,  Z.  anorg.  1907,  54.  250.) 

Rubidium  thalHc  sulphate,  RbTl(SO4)s. 
(Marshall,  C.  C,  1902,  II.  1089.) 
-f-4H30,     (Fortini,  Gazz.  ch.  it.  190^  36. 

(2)  455.)  j 

Rubidium  thorium  sulphate,  Rb2S04;  Th(S40)a  ; 


SI.  sol.  in  HaO.    (Manuelli^  G&zz.  eh.  it. 
1903,  32.  (2)  523.) 


Rubidium  titanium  sulphate, 


SoL  in  HjO  acidified  mth  H2S04. 
comp,  in  neutral  aq.  solution.     (PLcoini,  Z., 
g.  1898,  17.  359.) 


Rubiditim  vanadium  sulphate, " 
24H3O. 

0  177   gram  mols.  of  anhydrous  salt  are 
sol  in  1  1.  H2O.     (Locke,  Am.  Ch.  J.  1901, 
26.  175 ) 

Insol.  in  H2O. 

Insol.  in  HsSCh  Decomp.  by  boiling  with 
cone.  HsSOi* 

Sol   in  HC1.     (Stabler,  B.  1905,  38.  3980.) 

100  pts.  H2O  dissolve  2.56  pts.  salt  at  10°. 
Sp.  gr.  of  solution  at  4°/20°  =  1  915.  (Pic- 
cmi,Z.  anorg  1897,13.446.) 

Rubidium  zinc  sulphate,  RbjjSO^  ZnS04-f 

6H20. 

Sol  in  H2O.  (Bunsen  and  Kopp7  Pogg. 
113.337.)  ,  , 

1  1    H2O  dissolves  101  g.  anhydrous  salt 
at  25°.    (Locke,  Am.  Ch  J.  1902,  27.  459.) 


Rubidium  zirco-nium  sulphate 


Insol.  in  H2O.  Sol.  in  HC1.  Insol.  in 
HoSO4.  Decomp.  by  boiling  with  cone. 
H2S04.  (St&hler,  B.  1905,  33.  2623.) 

Rubidium  uranyl  sulphate,  Rba(IT03)  (S04)*+ 
2H20. 

Somewhat  less  sol.  in  H20  than  K  salt, 
(Rimbach,  B.  1904,  37.  479  ) 


Ppt.    (Rosenheinij  B.  1905,  38.  815.) 

Ruthenic  sulphate,  Ru(S04)2. 

Deliquescent,    and    easily    sol.    in 
(Glaus,  A  69.246.) 


Samarium  sulphate,  basic, 

InsoL   in  H20   and  in   cold   dil. 
(Matignon,  C.  R.  1905,  141.  123L.) 


Samarium  sulpliate, 
Difficultly  sol,  in  H2O. 
Much    less    sol.    than    Di2(S04)3+8H20. 

2  05  pts.  anhydrous  salt  are  sol,  in  100  pts. 
H2O  at  25°.  (Keyes  and  James,  J.  Am. 
Chera.  Soc.  19H,  36.  635.) 

100  g.  Sm2(S<34)sH~Aq  sat.  at  25°  contain 
3.426  ganhyd  Sma(S04%.  (Wirth,  Z.  anorg. 
1912,  76.  174.) 

Solubility  in  H2S04+Aq  at  25°. 

n«eauiv,  g.  of  HaSO4  ui  1  1   of  solvent. 

c«g  Sm208  in  100  g.  of  solution. 

ci-g.  Sm2(SO4)s  in  IQQ  g.  of  solution 


a 

C 

01 

n 

c 

Cl 

0 
0  1 
0  505 

2/029 
2.038 
1.985 

3426. 
3.441 
,3  352 

2.16 
6.175 
12.6 

1.43 
0.416 
0.0656 

2.416 
0  7025 
0.1107 

1.1 

1.821 

3.075 

*  * 
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Solubility  in  (NH4)2S04+Aq  at  25°. 

Samarium  sodium  sulphate,  Sm2(S04)s, 

Si 

0* 

SI  sol.  in  sat.  Na2S04+Aq     (Cleve,  Bull. 

§&C 

^§0 

Soc.  (2)  43.  166  ) 

gSjg 

^2§i£ 

Solid  phase 

2Sm2(SO4)3,  3Na2SO4+6H2O.    Only  double 

t* 

^51 

salt  formed  at  25°.     (Keyes  and  James.  J. 

S& 

Am,  Chem.  Soc,  1914,  36.  365.) 

2.1 

0.3 

Scandium  sulphate,  basic,  Sc20(S04)2. 

2  0 

0  8 

Sm2(S04)3 

(Crookes,  Boy.  Soc  Proc.  1908,  80.  A,  518.) 

2.8 
1.5 

1  1 
1  9 

Scandium  sulphate,  Sc2(SO4)8. 

1.2 

2  7 

Anhydrous    Easily  sol.  in  H20. 

0.8 

7  4 

+2H20 

0  8 
0.8 

9,5 

8.7 

» 

-f5H20;  5461  g  of  pentahydrate  are  soL 
in  100  cc.  H2O  at  25°.    (Wirth,  Z.  anorg.  1914, 

0  8 
0.8 
0.8 

18  8 
12,2 
12  3 

Sm2(S04)3,  (NH4)2S04,  7H20 

87.  10  ) 
Solubility  in  H2S04+Aq  at  25° 

0  9 

32  5 

g.  802(804)3  in 

1.0 

46.3 

28   4+Aq.                   100  g  of  the  solution 

0  9 
1  3 

40  o 
77.5 

0.00                              28.52 

0  2 

77.2 

0  5-n                             29.29 

0.3 

77.3 

(NH4)2S04 

1  0-n                             19  87 

0.6 

76.8 

4  86-n                            8  363 

9.73-n                            1  315 

(Keyes  and  James,  J.  Am.  Chem,  Soc.  1914, 
36.  637.) 

Solubility  in  Na2S04+Aq  at  25°. 

In    22.35-n    H2S04    the    solid    phase    is 
Sc2(S04)3,  3H2S04  and  100  g.  sat.  solution 
contain  0.484  g.  Sca(S04)s. 

* 

* 

(Wirth,  Z.  anorg.  1914,  87.  10.) 

0*2 

GO  ft 

I) 

Solid  phase 

-f  6H2O.    Extremely  sol.  in  H20,  but  not 
deliquescent. 

£a 

Scandium  hydrogen     sulphate,   Sc2(S04)8-f- 
3HaO. 

/TT7;_j.l.    \ 

0  1 
0.5 
1.9 
6.44 

2.0 
0.11 
0.03 
0.016 

Sm2(SO4)8 
2Sm2(SO4)8,  3Na2SO4-f  6H2O 

(  wirtn.j 

Scandium     sodium     sulphate,     Sc2(S04),, 
3Na2S04-f-12H20. 
SoLinHsO.    (Cleve.) 

7.00 

0.008 

a 

+1QH20.    Sol    in  H20  and  in  excess  of 

9.02 

0.016 

et 

Na2SO4+Aq.     (Meyers,  Z.  anorg   1Q14,  86* 

10.51 

0.012 

tt 

279.) 

11.48 
13.58 
14.71 
14.47 
20.02 
23.42 

0.012 
0.010 
0.010 
0.009 
0.012 
0.012 

t 
t 
i 
t 
t 
t 

Silver   (argentoargentic)    sulphate,  Ag4S04, 
Ag2S04-f-H2O. 
Gradually  sol  in  cone  ,  but  not  attacked 
by  dil  ,  HNOs+Aq.    Not  attacked  by  hot 
cone.  H2S04.     (Lea,  SOI.  Am.  J.  144.  322.) 

23.68 

0.018 

t 

Silver  sulphate,  Ag2S04. 

25.93 
27.40 

0  015 
0.011 

t 

Sol.  ift200  pts,  cold,  and  less  than  100  pts.  boiling 
JaO,     (Wittstein.) 
Sol.  in  88  pts.  boiling  HaO  (Schnaubarti  .  in  87.2S 

These  results  seem  to  indicate  that  there  is 
only  one  double  salt  formed  by  the  union  of 
8012(804)3  with  Na2S04.  Formula  of  this 
salt  is  2Sm2(S04)s,  SNajSO^  6H20. 
(Keyes  and  Jamee,  J.  Am.  Chem.  Soc.  1914, 
36.  635.) 

Samarium  hydrogen  sulphate,  Sm(HSO4)8. 
81.  sol.  in  HjO.     (Matignon.  C.  R.  1905, 

3  A^W, 

,  Z.  ^  1904,  33.  331.) 


pts.  boiling  Jf26'  (Wenzel)7m  6V8.85  pts^Hab'at'lOO5 
.Kremerg) . 

100  P3bs.  HsO  at  15.5°  dissolve  1.15  pts.  AsaSO*. 
(U re's  Di  ct ) 

Sol  in  160  pts  HaO  at  18  75°.    (A.bl.) 

1 L  H20  dissolves  2.57  X 10  -*  g.-mol.  Ag2S04 
at  25°.  (Drucker,  Z,  anorg.  1901.  28*  362.) 

11.  H30  dissolves  7.707  g.  Ag2S04  at  17< 
(Euler,  Z.  phys.  Ch.  1904,  49.  314.) 

1  1.  H20  dissolves  0.0267  mol.  Ag2SO4  at 
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(Hill  and  Simmons,  Z.  phys.  Ch.  1909,  67- 
603.) 
11.  H2O  dissolves  8.344  g.  Ag2S04  at  25°. 
Sp.   gr.   of  solution  =  10052.     (Harkms,   J 
Am.  Chem  Soc.  1911,  33.  1812  ) 

Solubility  in  H30  at  t°. 

100  pts.  H20  dissolve  0.58  pt.  at  18°.    100 
pts.  (NH4)2S044-Aq  (15%)  dissolve  0.85  pt. 
Ag2S04  at  18°.    Other  sulphates  have  little 
effect     (Eder,  J  pr  (2)  17.  44.) 
Determinations  of  the  solubility  of  Ag2SO4 
in  (NH4)2S04  at  temp  between  16.5°  and  100° 
show  that  no  double  salt  is  formed  by  these 
two  sulphates.     (Etard,  A.  ch.  1911,  (8)  24. 
221.) 

SolubiHty  of  Ag2S04  in  (NH4)2SO4+Aq. 
G.  per  100  g.  H2O. 

t° 

Pts  AgaSO*  in  100  pts.  of 
the  solution 

14.5 
33 
51.5 
75 
100 

0  730 
0.909 
1  062 
1.237 
1.393 

(Barre,  A.  ch.  1911,  (8)  24.  211.) 

More  sol  in  H2SO4+Aq  than  in  pure  H20. 
Still  more  sol  in  HN03+Aq  and  still  more  in 
cone.  H2S04,  from  which  it  is  pptd.  by  H20. 
(Schnaubart.) 

SolubiHty  in  H2S04+Aq  at  25°. 

(NH4)2SOi 

AgaSO* 

(NH4)2S04 

Ag  BO, 

Temp.  =33° 

Temp  «=51° 

8  85 

15  90 
22  22 
27.25 
30.80 
35  88 
39  46 
43.22 

1.101 

1  331 
1.500 
1  585 
1  619 
1  627 
1  600 
1.557 

8.90 
16.27 
22  43 
32.10 
35  38 
39.03 
42.37 
45  05 

1  362 
1  680 
1  887 
2  061 
2  095 
2.082 
2.055 
2.026 

HHaSO*  +A 
Normality 

Solubility  of  AgssSO* 
g.-mol.  per  litre 

0.02 
0.04 
0.10 
0  20 

2.60  X  10"? 
2.64X10-2 

275  X10-2 

Temp  «=75° 

Temp  =100° 

(Drucker,  Z.  anorg.  1901,  28.  362.) 

Solubility  of  Ag2S04  in  acids-hAq  at  25°. 
C  —  concentration  of  acid  in  acid-j-Aq  in 
milliequivalents  per  1. 
S=  Solubility  of  Ag2S04  in  acid-fAq  hi 
milliequivalents  per  1. 

8  80 
15  23 
22.30 
28.25 
32.00 
35  82 
41.16 
46.46 

1  758 
2.155 
2.490 
2  734 
2.823 
2  889 
2.929 
2.902 

9  23 
15  00 
22.01 
27  00 
34.90 
38.70 
44  15 
47  63 

2  221 
2  626 
3.075 
3.325 
3.663 
3.772 
3.854 
3  867 

Acid 

C 

s 

HNO* 

0.0 
15.89 
31.78 
63.57 

53.98 
59.86 
65.32 
75  90 

(Barre,  A.  ch.  1911,  (8)  24.  149,  202,  210.) 

SolubiHty  of  Ag2S04  in  K2S04+Aq. 
G.  per  100  g.  H20. 

H2S04 

0.0 
29.02 
58.02 
105.26 

53.98 
54.88 
55  64 
56.82 

KaSO* 

Ag2S04 

K8S04 

AgaSO* 

Temp  =»33° 

Temp  =«510 

(Swan,  J.  Am.  Chem.  Soc.  1911,  33.  1814  ) 
SolubiHty  in  HNOs+Aq  at  25°. 

3.22 

5.62 
8.37 
10.41 
11.80 

0.863 
0.940 
1.046 
1.117 
1.177 

3.20 
5.61 
>     8.40 
10.55 
13.16 
14.37 

1.023 
1.127 
1.247 
1.340 
1  450 
1.524 

Normality  HNOa 

Sp. 

& 

gr.  of  the 
olution. 

g.  AgsSO* 
dissolved  per  I. 

0,000 
1.0046 
2.0452 
4.017 
4.209 
5.564 
8.487 
10.034 

1 
1 
1 
1 
1 
1 
1 
1 

.0054 
.061 
.1069 
.1871 
.1956 
.2456 
.3326 
3676 

8.350 
34.086 
49.010 
71.160 
73.212 
84.609 
94.671 
90.806 

Temp.  s*75? 

Temp.  «100° 

3.12 
$.73 

8.43 
10.55 
13.17 
17.06 

1.273 

1.406 
1.554 
1.665 
1.806 
2.021 

3.23 
5.60 
8.45 
11.30 
15.07 
18.58 

1.488 
1  675 
1.890 
2  115 
2.410 
2.677 

(Hill  and  Simmons,  Z.  phys. 
603. 

Sol,  in  NBUOH,  and  (NH4)2 

Ch.  1909,  67. 
COs+Aq. 

(Barre,  A.  ch.  1911,  (8)  24.  149,  202,  210.) 
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Solubility  in  K2S04+Aq  at  25°. 

solubility  curves  for  various  temp  all  end  at  a 
concentration  of  40%  Na2S04,  that  is,  the 
mixed  crystals  formed  at  this  concentration 
are  equally  sol.  at  all  temp. 
(Barre,  C.  K.  1910,  150.  1323.) 

Solubility  in  Na2SO4+Aq  at  t°. 

i^KaSCh+Aq.                   Solubility  of  AgisSO* 
Normality                         g  -mol  per  litre 

0.02                          2.46  X10-2 
0.04                          2.36  X10-2 
0.10                          2.31X10-2 
0.20                           2.32X10-2 

t° 

100  pts.  HsO  dissolve 

(Drucker,  Z.  anorg.  1901,  28.  362.) 

Solubility  in  Na2S04+Aq  at  t°. 

NaaSO* 

AguSO* 

18 

0  0 
-0  25 
0.50. 
0.74 
1  00 
1.48 
2.01 
2.50 
3  04 
4.00 
4.99 
10.10 
13  04 

0  766 
0.712 
0  6S2 
0  675 
0.665 
0.670 
0.673 
0.689 
0  703 
0  736 
0  768 
0  932 
1  028 

t° 

Ag2SO4  m 
100  pts.  HsO 

NajjSOt  in 
100  pts.  HaO 

14  5 

0.741 
0.904 
1.003 

5.278 
10.103 
13.045 

33 

0  972 
1.150 
1.320 
1  448 
1  548 
1  570 
1  549 
1.462 
1.199 
0.932 

5  345 
10  056 
15  185 
20  093 
25  412 
29.556 
34.732 
39.447 
44.693 
46.976 

33 

0.0 
0.25 
0  51 
-0  75 
0  98 
1  50 
2.01 
2  48 
3.00 

0.917 
0  861 
0  835 

0  81§ 
0.820 
0  832 
0.849 
0.867 

51 

1.173 
1.377 
1.572 
1.705 
1.787 
1.802 
1  727 
1.540 
1  188 
0  882 

5.407 
10.116 
15  146 
20  247 
25  196 
29  230 
34  625 
39  302 
42  914 
44  464 

51 

'  0.00 
0,25 
0  49 
0.68 
1.02 
1.51 
1.90 
2  46 
2  92 
3.95 

1.081 
1  032 
1.010 
0.000 
0.995 
1.002 
1  0X7 
1.034 
1,053 
1  103 

75 

1.458 
1.697 
1.934 
2.075 
2.161 
2.138 
1  910 
1.603 
1.156 

5  368 
9.813 
15  260 
19  978 
25  556 
29.662 
35.278 
38  944 
41.365 

75 

.     0,0.0 
0.20      ^ 
047 
0  80- 
0.98 
1.52 
1.96 
2.50 
2  98 
4.08 

1.267 
1,215 
1.208 
1.206 
1.210 
1.222 
1.238 
1.269 
1.296 
1.366 

100 

1.651 
2.012 
2.312 
2.351 
2.260 
2.012 
1.687 
1.158 

5.336 
10  153 
15.532 
25  451 
29  714 
34,718 
38.635 
40-160 

100 

0.00 
0.50 
1.01 
1.44 

-    i:« 

3.02 

1.404 
1.341 
1.363 
1.382 
1.418 
1.494 

Up  to  33°;  the  solubility  of  Ag2&04  in 
NaoSOi-j-Aq  increases  with  the  concentration 
of  Na2SO4;  above  33°  the  solubility  of  AgaS04 
rises  to  a  maximum  at  a  certain  concentra-, 
tion  of  NaSO4  dependent  on  the  temp.    The 

(Barre,  A.  ch.  1911,  (8)  24,  215.) 
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Solubility  in  salts  +Aq  at  25°. 

C=  concentration  of  salt  in  salt+Aq  in 
milliequivalents  per  1. 
di=sp.  gr.  25°/4°  of  salt+Aq 
S  -  solubility  of  Ag2SO4  in  salt+Aq  ex- 
pressed in  milhequivalents  per  1 
d2=sp.  gr.  25°/4°  of  Ag2S04+  salt+Aq. 

Solubility  in  organic  coropds.+Aq  at  25°. 

Solvent 

Mol.  AgsS04  sol.  in 
1  litre 

Water 
0.5-N  Methyl  alcohol 
"       Ethyl  alcohol 
te      Propyl  alcohol 
"       Tert.  amyl  alcohol 
{      Acetone 
Ether 
'       Formaldehyde 
1       Glycol 
'       Glycerine 
'       Manmtol 
Glucose 
'      Sucrose 
'      Urea 
'       Dimethylpyrone 
'       Urethane 
Formamide 
"       Acetamide 
"      Acetomtrile 
1       Glycocoll 
'       Acetic  acid 
'       Phenol 
Chloral 
'      Methylal 
'       Methyl  acetate 

0.0267 
0.0249 
0.0228 
0.0218 
0.0204 
0.0220 
0.0206 
0.0227 
0.0259 
0  0263 
0  0297 
0.0283 
0.0270 
0.0303 
0.0216 
0.0227 
0  0270- 
0.0253 
0  0525 
0.0433 
0.0252 
0  0379 
0.0233 
0.0205 
0.0212 

Salt       ' 

c 

di 

S 

d2 

none 

53.52 

KNO3 

24.914 
49  774 
99.870 

0  9986 
1  0002 
1.0034 

57.70 
61.13 
67.93 

1.0072 
1.0092 
1.Q034 

Mg(N03)2 

24.764 
49  595 
99.460 

0.9985 
0  9999 
1  0026 

59.44 
64  32 

72.70 

1.0073 
1.0094 
1.0133 

AgNOa 

24.961 
49  86 
99  61 

1  0007 
1  0044 
1  0112 

39.09 
28.45 
16  96 

1.0065 
1.0084 
1.0137 

K2S04 

25.024 
50.044 
100.0 
200  03 

0  9989 
1  0006 
1.0041 
1.0110 

50  66 
49.35 
48  04 
48.30 

1.0064 
1.0079 
1.0112 
1.0180 

MgSO4 

20.22 
50  069 
100  04 
200  05 

0  9984 
1  0002 
1  0032 
1.0092 

52.21 
50.93 
49.95 
49  60 

1.0061 
1  0079 
1  0105 
1  0164 

(Bothmund,  Z.  phys.  Ch,  1909,  69,  539.) 

Insol.  in  methyl  acetate  (Bezold,  Dissert. 
1906;     Naumann,     B.     1909,     42.     3790); 
ethyl  acetate     (Naumanp,  B.  1904,  37.  3601)  ; 
liquid  methylamine.  (Franklin,  J.  Am.  Chem. 
Soc.  1906,  28.  1420);  acetone.    (Naunaann, 
B.  1904,  37.  4329;  Eidmann,  C.  C.  1899,  H, 
1014.) 
Very  sol.  in  a  hot  mixture  of  H3S(>4  and 
monobrombenzene,  less  sol.  in  cold.    (Couper, 
A.  ch.,  (3)  52.  311.) 

Silver  hvdroeen  sulphate.  AeHSO*. 

(Harkins,  J.  Am.  Chem,  Soc,  1911,  33.  1813.) 

•  Solubility  of  Ag2S04  in  salts+Aq  at  25°. 

C=  concentration  of  salt  in  salt+Aq  in 
milliequivalents  per  1. 
S*  solubility  of  Ag2S04  in   salt+Aq  in 
milliequivalents  per  1. 

,     Salt 

C 

S 

KHS04 

0.0  ' 
52.64 
105  26 

•53.98      ' 
52.18 
51.76 

K2SO< 

0.0 

27.18 
54.34 

53.98 
50.90      . 
49.30 

Decomp.  by  H20;  sol.  in  H2S04.  (Stas.) 
Ag20,  3H2O,  4S08+2H30«AgH8(S04)2+ 

H2O.  -As  above.  (Schultz,  Pogg.  133.  137.) 
2AgiO,  3H20,  5SOs+2H20- 

+2HaO.   As  above.  -(Schultz.) 


,  J.  Am.  Chem.  Soc.,1911,  33.  1814.)  | 


Decomp.  by  H20.    (Weber,  B.  17.  2497.) 

Silver  thallic  sulphate,  AgTl(SO4),. 
•    (Lepsius,  Chem.  Ztg.  1890.  1327.) 

Deconip.    by    alkali    thiosulphates+Aq.   Sflverjin  (stannic)  sulphate,  AgaSn(SO«)i+ 
(HerschelL) 

100  ccm.  AgsSOi+AgCaHsOs+Aq,  sat.  at 
17°  contain  3.95  g.  AgaSOi  and  .8.30  g. 
AgC*HsOs  and  solution  has  sp.  gr.*  1.0094. 
(Buler,  C.  C.  1904, 1. 1316.) 

Insol.  in  liquid  NH«.    (Franklin,  Am,  Ch, 
*  J.  1898  20. 829.)          *  » 


Ppt.     Decomp.  by  H2O.     Sol.  in'ECL 
(Wetuland,  Z.  anorg.  1907,  54.  250.) 

Silver  sulphate  acetylide,  Ag2S04,  2AgiC2. 
(Plimpton,  Proc.  Chem.  Soc.  1892,  8.  109.) 
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Silver  sulphate  ammonia,  Ag2S04,  2NH*. 

Completely  sol.  in  HaO.  (Rose,  Pogg.  20. 
153} 

Ag2SO*,  4NE3.  Easily  sol.  in  H20  or 
NEUOH+Aq  without  decomp.  (Mitscher- 
lich.) 

Silver  sulphate  mercuric  oxide,  Ag2S04,  HgO. 
Insol.  in  HaO,  but  decomp.  even  in  the  cold. 
Sol.  in  HN03  and  H2SO4.     (Finci,  Gazz.  ch 
it.  1911,  41.  (2)  548.) 

Silver  sulphate  sulphide,  Ag2S04,  Ag2S. 

Decomp.  by  hot  H2O  or  cold  HCl-hAq. 
Sol.  in  boiling  HNO3-f  Aq.  (Poleck  and 
ThGmmel,  B.  16.  2435  ) 

Sodium  sulphate,  NaaSO*. 
Anhydrous. 

1  pt.  NajSO<  is  sol  in  7,367  pts.  H*0  at  15°  (Gerlach) , 
in  8  52  pts.  HzO  at  13.3°  (Poggendorf) ;  in  10  pts  HaO 
at  13°,  and  in  3.3  pts  HaO  at  62.2°  (Wenzel) . 

100  pts.  HaO  at  0°  dissolve  5.155  pts.  Na*SO4(Pfafff 
A.  99.  226);  at  100.6°  dissolve  45.985  pts  Na2SO4 
(Griffiths), 

See  below  for  further  data. 

4-7HjO.    Efflorescent.    Jnsol.  in  alcohol 

See  below  for  further  data. 

-MOHaQ. 

Na2S04-f  10H20  is  sol.  in  H20  with  absorp- 
tion of  heat;  20  pts.  NatS04-f  10H2O  mixed 
with  100  pts.  HaO  at  12.5°  lower  the  tempera- 
ture 6.8°.  (Rudorff,  B.  2.  68.) 

Sol.  in  2.33  pts,  E*0  at  19°,  or  100  pts.  HaO  at  19° 
dissolve  428  pts,  NajSCU+lOHsO  (Schiff,  A.  109. 
326.) 

100  pts.  HaO  dissolve  a  pts.  NaaSO*  and  b  pts  Na2SO< 
•f  lOEsO  at  t°. 


t° 

a 

b 

t° 

a 

b 

0 

5.02 

12  17 

33.88 

50  04 

312  11 

11  67 

10.12 

26  38 

40  15 

48  78 

291.44 

13  30 

11.74 

31  33 

45  04 

47  81 

276  91 

1791 

16  73 

48  28 

50  40 

46  82 

262  35 

29.05 

28  11 

99  48 

59  79 

45  42 

28.76 

37.35 

161  53 

70.61 

44  35 

30  75 

43.05 

215  77 

84.42 

42  96 

31.84 

47  37 

270  22 

103  17 

42  65 

32  73 

50  65 

322  12 

(Gay-Lussac,  A.  oh.  (2)  11.  312.) 

Maximum  solubility  5s  at  33°  from  experiment  and 
theoretical  considerations.  At  this  temp.  NasSOi-f- 
10H*0  is  converted  into  NasSO*.  (Kopp,  A.  34.  271.) 

100  pts.  H«0  at  tf>  dissolve  pta.  NaaSO4+10HaO. 


Pts. 

Pts. 

Pts 

t* 

NaaSO* 
4-lOHaO 

t° 

-HOEbO 

t° 

NaaSO4 

2  5 

11  39 

37.50 

294.04 

75 

241  68 

7  5 

16  38 

43  75 

261  04 

81  25 

217  20 

12.5 
IS  75 
25 
31.25 

29  03 
70  78 
143  38 
479  97 

50 
5625 
62  5 
68  75 

285  06 
248  11 
222  22 
24288 

87.50 
93  75 
100 

220  65 
225.46 
241  69 

A 

0° 

15° 

15.4° 

A     • 

15° 

10.05 
10,33 

1 
20 

4  40 
4.53 

11  32 
10,78 

11,4 
10  74 

30 
40 

(Brandes  and'ftxnh&ber,  1844,) 


1  pt.  NsSO4+10HsO  is  sol  in  6.1  pts.  HaO  at  75°, 
344  pts.  at  125°,  241  pts  at  18  75°,  and  1.724  pts 

1  pt.  NasSOd-f  lOHaO  is  sol.  in  2.86  pts.  cold,  and 
0  8  pt  boiling  HaO  (Bergmann) ,  in  3  pts  cold,  and 
0  5  pt  boiling  HaO  (Wittstein) ,  in  4  pts  cold,  and  1  pt 
boiling  HaO  (Fourcroy) ,  in  3  pts  HgO  at  18  75°  (Abl) 

100  pts  HaO  dissolve  12  494  pts.  NaaS04  or  35.492 

?ts.  NaaSO^+lOHaO  at  15°,  and  sp  gr.  of  solution  «= 
.10847  (Michel  and  Krafft,  A  ch.  (3)  41.  478  ) 
100  pts   HaO  dissolve  39  4  pts  cryst   salt  ats  155°; 
80  pts.  ciyst  salt  at  100°     (Ure's  Diet ) 


100  pts.  H2O  dissolve  pts.  Na2S04  at  t°. 


t° 

Pts. 
NaaSOi 

t° 

Pts 

Na«S04 

0 
17.9 

4.53 
16  28 

24  1 
33 

25,92 
50  81 

(Diacon,  J.  B.  1866.  61.) 


Solubility  of  NaaSO*  in  HaO  at  various  pres- 
sures and  temp,  Pts.  Na2S04  contained 
in  100  pts.  sat.  Na2S04-f  Aq  at  A  pressure 
in  atmos.  and  t°  are  given. 


(Mdller,  Pogg.  117.  386.) 

The  solubility  of  Na2S04-hlOH20  increases 
with  the  temperature  from  0  to  34°.  At  34° 
and  above,  it  is  converted  into  the  anhydrous 
salt,  the  solubility  of  which  is  least  at  103.17°. 
which  is  the  boiling  point  of  the  saturated 
solution,  and  increases  by  cooling  from  that 
temp,  down  to  18-17°.  Below  the  latter 
temperature  the  anhydrous  salt  cannot  exist 
in  the  presence  of  H2O,  but  is  converted  into 
Na2SO4-j-7H20,  or  Na2S04+10H20,  The 
solubility  of  Na2S04+7H20  increases  with 
the  temperature  from  0-28°,  and  at  27°  it  is 
converted  into  the  anhydrous  salt. 

Thus  there  are  two  different  rates  of  solu- 
bility for  Na2S04  for  temperatures  from 
0-18°,  three  different  rates  from  18-26°,  two 
from  26-34°,  and  only  one  above  34°. 

1.  By  heating  Na2S04-f  10H2O  to  fusion 
and  raising  the  heat  until  the  liquid  boils, 
placing  in  a  closed  vessel  and  cooling,  the 
greater  part  of  the  anhydrous  salt,  which 
separates  out  on  heating,  redissolves  on  cool- 

L  and  the  amount  increases  as  the  temp. 

&  until  18°  is  reached.  Below  18°  NasSO* 
4-7H20  is  formed  Saturated  Na^SC^+Aq 
thus  obtained  contains  for  100  pts.  HO  at: 

18°       20°       25°       26° 
53.25    52.76    51.53    51.31  pts. 

30°       33°       34°       3Q° 
50.37    49.71    49.53    49.27  pts. 

f  2.  By  allowing  the  boiling  saturated  solu- 
tion free  from  undissolved  salt  to  cool  to  0° 
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with  exclusion  of  air  until  crystals  of  Na2S04 
+7H2O  are  formed,  then  removing  the 
greater  part  of  the  mother  liquor  with  a  warm 

Eipette,  and  warming  the  rest  of  the  mother 
quor  with  the  excess  of  crystals,  the  crystals 
dissolve  in  increasing  quantity  between  0°  and 
26-27°,  so  that  at  27*  the  solution  contains 
56  pts.  Na2S04  to  100  pts  H2O.  The  remain- 
ing undissolved  crystals  of  Na2SO4+7H2O  be- 
gin to  melt  very  slowly  at  27°,  more  quickly 
at  higher  temperatures,  and  cause  the  separa- 
tion of  anhydrous  crusts,  and  thus  the 
strength  of  the  solution  is  gradually  lowered 
to  the  normal.  Saturated  solutions  prepared 
in  this  way  contain  for  100  pts.  H20  at: 

0°          10°         13° 

19.62  30.49     34.27  pts.  Na2S04, 

or  44.89  78.9  92.9  pts.  Na2S04+7H2O. 

15°         16°  17° 

37.43  38.73  39.99  pts.  Na2S04. 

or  105.8  117.4  111.0  pts.  Na2S04  +  7H2O, 

18°         19°        20° 

41.63  43.35     44.73  pts.  NasSO,. 

or  124.6     133.0      140.0  pfcs.  NaaSC^  -f  7H2O, 

52.94     54.97  pts.  Na^SO,. 
or  188.5     202.6  pts.  Na2S04+7H2O. 

3.  Solutions  obtained  by  shaking  H20  with 
Na2S04-f  10H20  contain  for  100  pts.  H2O  at: 

0°        10°        15° 
5.02      9.00     13.20  pts.  Na2S04, 
or  12.16    23.04    35.96  pts.  Na2S04-flOH2O, 

18°       20°       25° 
16.80    19.40    28.00  pts.  Na^O*, 
or  48.41    58.85    98.48  pts,  Na2S04+10H2O, 

26°       30° 

30.00     40.00  pts.  Na2S04, 
or  109.81    184.1  pts.  Na2S04+10H20, 

33°         34° 

50.76     55.0  pts.  Na*SO4. 
or  323.1      412.2  pts.  Na^-flOHsO. 

At  34°,  NaaSC^+lOEkO  begins  to  melt  in 
its  crystal  H2O.  As  long  as  there  is  a  con- 
siderable quantity  of  unchanged  Crystals 
present,  the  solution  contains  55  pts.  Na2S04 
for  100  pts.  H20,  but  as  the  hydrous  salt  de- 
creases in  amount  and  becomes  converted  into 
the  anhydrous  salt,  the  solution  becomes 
weaker  and  contains  only  49.53  pts.  NaaSO4 
for  100  pts,  H*O  after  wanning  for  6  or  8  hours 
at  34°.  In  the  same  way  temporary  solutions 
can  be  obtained  at  36-40°  with  55-56  pts. 
Na*S04  to  100  pts.  H2O,  but  this  amount 
sinks  to  the  normal  even  more  quickly  than 
at  34°. 

NajSO4  dehydrated  at  100-150°,  after  the 
addition  of  ls/a-l  J£  pts.  KW),  gives  a  solution 
between  0°  and  32°  of  the  same  strength  as 
),  but  at  34°  a  solution  with 


55  pts.  Na2S04  to  100  pts.  H2O  cannot  be 
obtained,  but  one  with  49.53  pts.  is  formed. 
(Ldwel,  A.  ch.  (3')  49.  32.) 

4.  Solubility  of  anhydrous  salt.   Above  34°. 
100  pts  H2O  dissolve  at: 


35° 

40° 

45° 

50° 

55° 

50.2 

48.8 

47.7 

46.7 

45.9  pts. 

Na*S04, 

60° 

65° 

70° 

75° 

80° 

45.3 

44.8 

44.4 

44.0 

43.7  pts. 

Na2S04, 

85° 

90° 

95° 

100° 

103.5° 

43.3 

43.1 

42.8 

42.5 

42.2  pts. 

Na2S04. 

(Mulder.) 

Solubility  in  100  pts.  H20  at  t°. 


t° 

Pts. 
NaaSO* 

t° 

Pts. 
NaaSO* 

t° 

Pts 
NaaSO* 

0 

4  8 

35 

50.2 

70 

44.4 

1 

5.1 

36 

49.9 

71 

44.3 

2 

5.4 

37 

49.6 

72 

44.2 

3 

5  7 

38 

49.3 

73 

44.2 

4 

6  0 

39 

49.1 

74 

44.1 

5 

6.4 

40 

48.8 

75 

44.0 

6 

6.8 

41 

48.5 

76 

44.0 

7 

7  3 

42 

48.3 

77 

43.9 

8 

7  8 

43 

48.1 

78 

43  8 

9 

8  4 

44 

47  9 

79 

43.7 

10 

9.0 

45 

47  7 

80 

43.7 

11 

9.7 

1  46 

47.5 

43.6 

12 

10.5 

I  47 

47  3 

82 

43.5 

13 

11.4 

48 

47.1 

83 

43.5 

14 

12.4 

(  49 

46  9 

84 

43.4 

15 

13.4 

50 

46.7 

85 

43.3 

16 

14.5 

1  51 

46  6 

86 

43.3 

17 

15.7 

52 

46  4 

87 

43.2 

18 

16.9 

53 

46.2 

88 

43.2 

19 

18.2 

54 

46.1 

89 

43.1 

20 

19  5 

55 

45.9 

90 

43.1 

21 

20.9 

56 

45  8 

91 

43.0 

22 

22.5 

57 

45.7 

92 

43.0 

23 

24.1 

58 

45  6 

93 

42.9 

24 

25.9 

59 

45  4 

94 

25 

27.9 

60 

45  3 

95 

42!8 

26 

30.1 

61 

45.2 

96 

42.7 

27 

32.4 

62 

45  1 

97 

42  6 

28 

35.0 

63 

45  0 

98 

42.6 

29 

37.8 

64 

44.9 

99 

42  5 

30 

4Q.  9 

65 

44  8 

100 

42  5 

31 

44.2 

66 

44.7 

101 

42.4 

32 

47.8 

67 

44.6 

102 

42,3 

32.75 

50.65 

68 

44.5 

103 

42  2 

33 

50.6 

69 

44.5 

103.5 

42  2 

34 

50.4 

!  - 

(Mulder,  Scheik.  Verhandel.  1864.  123.) 

100  pts.  dissolve  at: 

0°       34°        100°        120° 

5     78. 8(?)    42.7      41.95  pts.  NajSO,, 

140°        160°        180°        230° 
42.0     42.9       44.25     46.4pts.Na^04. 
(Tilden  and  Shenatone,  Lond.  R.  SQC.  Proc. 
35.  345. 
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Solubility  decreases  above  2306.     (fitard, 
C.  K,  113.  854.) 

Sat.  Na2S04+Aq  contains  at: 
0°       7°      13°     24°     28°     30° 
4.1     6.2      9.0     19.3    25.2   29.5%  Na2S04, 

49°     62°     83°     99°    134°  150° 

32.8  31.3  30.0  29.7  29.4  29.8% 

190°  240°  279°  320° 

29.9  30.0   24.5    17.8%  N^SO*. 

(fitard,  A.  oh.  1894,  (7)  2. 

Solubility  of  Na2S04  in  HS0  at  t°.  . 
G.  per  100  g.  H2O. 


t° 

NajS04 

Sp.gr 

t° 

NaaSO4 

Sp  gr 

0  70 
10.25 
15.65 
24.90 
27.65 
30.20 
31.95 

4.71 
9  21 
14,07 
27.67 
34  05 
41,78 
47.98 

1  0432 
1.0802 
1  1150 
1.2067 
1.2459 
1.2894 
1.3230 

33.5 

38.15 
44.85 
60.10 
75.05 
89.85 
101.9* 

49  39 

48.47 
47,49 
45.22 
43.59 
42.67 
42.18 

1.3307 
1.3229 
1.3136 
1.2918 

1.2728 
1.2571 
1.2450 

*  B.-pt. 

(Berkeley,  Phil.  Trans.  Roy.  Soc.  1904,  203, 
A,  189.)   • 

Transition  point  from  NauSOi-t-lOHaO  to 
Na*SO,«32.5*  (Berkeley);  32,383*.  (Rich- 
ards and  Churchill,  Z.  phys.  Ch.  1899,  28. 
314.) 

100  g.  Na2S04+Aq  sat.  'at  15°  contain 
11.5  gJ  anhydrous  jSTazSO*;  21.9  g.  at  25°. 
(Schreiieraakers,  Arch.  K€er.  Sc.  1910,  (2) 
15.  81.) 

1 1.  Na^Oi+Aq  satL  at  25°  contains  1,881 
mols.  Na2S04.  (Hers,  Z.  anorg.  1911,  70. 

127.)  ; 

!       SolubihtymHaO'att0. 


1     t° 

3£ol.  %  NftjSO* 

62 

'     5.39 

,      70 

k      5.27 

'      72 

5.25 

'      80 

5.18 

120 

5.04 

190 

5.25 

j 

'    192 

5.27 

* 

208 

'     5,39 

241 

5  39 

250 

5  04 

279 

4  12 

i 

319   • 

2.56 

I 

252* 

4.9 

310 

3.2 

340 

1.8 

365 

0.0 

(Wuite,  Z.  phys.  Ch.  1913,  86.  364.) 

Supersaturated  solutions  of  NaSO4  are 
easily  formed;  when  NaaSO4+Aq  sat.  at  its- 
b.-pt.  is  hermetically  sealed,  no  crystals  are- 
deposited  on  cooling  (L6wel).  Supersat. 
Na2S04+Aq  may  also  be  obtained  by  cooling 
hot  sat.  NaaSOi-f  Aq  in  flasks  loosely  stop- 
pered with,  cotton  wool  (Schroeder,  A  109. 
45),  or  by  covering  the  containing  vessel  with 
a  glass  plate,  watch-glass,  card,  etc.,  or  by 
covering  the  liquid  itself  with  a  layer  of  oil, 
and  then  allowing  to  cool. 

Hot  NaaSCh-j-Aq  containing  1  pt.  H2O  to 
1  pt.  Na2SO4-f  10H20  does  not  crystallise  on 
slowly  cooling  or  on  being  quickly  cooled  by 
immersion  in  cold  water,  if  it  is  contained 
in  a  barometer  tube  freed  from  air  by  boiling, 
or  in  an  exhausted  well-closed  vessel,  or  in  an 
open  vessel  with  a  layer  of  oil  of  turpentine 
on  it  (Gay-Lussac);  or  in  a  vessel  containing 
air,  either  well  stoppered  or  furnished  with  a 
loose  cover  (Schweigger) ;  or  in  an  open  vessel 
under  a  bell  jar  full  of  air  and  closed  at  the 
bottom  with  a  water  joint,  or  in  open  bottles 
placed  in  a  quiet  situation;  or  in  an  open 
glass  enclosed  in  a  stoppered  vessel,  contain- 
ing a.ir  and  some  3£OF  for  drying;  in  this  case 
Ka2S04+10H20  effloresces  from  the  solution, 
and  when  washed  down  again  does  not  cause 
instant  crystallisation,  but  redissolves. 

The  crystallisation  of  a  solution  cooled  in 
this  way  may  often  be  brought  about  in- 
stantaneously, or  often  again  after  a  short 
time;  (1)  by  agitation,  when  the  solution  has 
been  cooled  in  an  open  vessel;  (2)  by  access 
of  air  caused  by  opening  the  vessel,  the  crys- 
tallisation taHng  place  the  more  rapidly  the 
larger  the  opening.  In  this  case  the  crystallis- 
ation begins  at  the  top,  where  the  solution,  the 
jL  and  the  air  come  in  contact;  when  a 
cle  of  dust  falls  in  the  liquid  the  crystal- 
lisation begins  a  little  under  the  surface. 
When  the  solution  has  been  cooled  in  vacuo,  a 
bubble  of  air,  hydrogen,  carbonic  acid,  or 
nitrous  oxide  is  sufficient  to  set  up  the  crystal- 
lisation; (3)  by  contact  with  a  solid  body. 
The  latter  do  not  cause  crystallisation  when 
cooled  in  contact  with  the  HouicL  nor  (except- 
ing a  crystal  of  NaaSO^lO^O)  when  they 
are  moistened  or  warmed  before  contact  with 
the  solution. 

Supersat.  NasS04-fAq  is  brought  to 
crystallisation  by  addition  of  a  crystal  of 
ivTazSCU-hlOHsO,  or  an  isomorphous  substance 
as  NaaSeOi+lOHjO.  or  JNa2CrO44-10H20. 
Other  crystals,  as  MgSO4+7HA  etc,,  have 
no  action.  (Thomson,  Chem.  Soc.  36.  199.) 

See  also  Hartley,  Jones  and  Hutchinaon, 
Chem.  Soc.  1908,  93.  825,  on  "Spontaneous 
crystallisation  of  sodium  sulphate  solutions/' 
and  de  Coppet  (A.  ch,  1907,  (8)  10,  457)  on 
same  subject. 

A  more  extended  discussion  of  the  pheno- 
mena and  causes  of  supersaturation  is  not  con- 
sidered to  the  within  the  scope  of  this  work. 


NaaSCU+Aq.  sat.  at  15°  has 
and  Krafft);  at  15°  has  sp  'gar. 


j.  1.10847  (Michel 
.9  (Stolb<0;  at  16° 
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has  sp.  gr.  1  1162  (Stolba) ,  at  10°  contains  29  pts 
NaaSCh  to  100  pts  H2O  (supersaturated?),  and  has 
sp.  gr.  1.1259  (Karaten) 

Sp.  gr  of  NasSO4+Aq  at  19.5° 


Na2&0< 

Sp  gr 

NasSo4 

Sp.  gr 

2  894 
5  589 
7.995 

1  0262 
1  0509 
1  0733 

10  538 
12  473 

1  0977 
1  1162 

(Kremers,  Pogg  95.  120 ) 

Sp  gr  of  Na2S04-hAq 


NaSo* 
•flOHiO 

Sp  gr 

NaJk>4 
+10H20 

Sp.  gr. 

1  262 

1  005 

13  744 

1  055 

2  522 

1  010 

14  975 

1  060 

3  780 

1  015 

16  203 

1  065 

5  035 

1  020 

17  426 

1  070 

6  288 

1  025 

18  645 

1  075 

7  538 

1  030 

19  860 

1  080 

8  786 

1  035 

21  071 

1  085 

10  030 

1  040 

22  277 

1  090 

11  272 

1  045 

23  478 

1  095 

12  510 

1  050 

24  674 

1  100 

(Schmidt,  Pogg  132   132  ) 

Sp  gr  of  Na2S04+Aq  at  19° 


%  NazSQ* 
^lOHsO 

Sp  gr. 

%  Na2S04 
-HOHsO 

Sp.gr 

*    1 

1.0040 

16 

1  0642 

2 

1.0079 

17 

1  0683 

3 

1,0118 

18 

1.0725 

4 

1.0158 

19 

1.0766 

5 

1.0198 

20 

1  0807 

6 

1.0232 

21 

1  0849 

7' 

1  0278 

22 

1  0890 

8 

1.0318 

23 

1  0931 

9 

1  0358 

24 

•1.0973 

10 

1  0398 

25 

1  1015 

11 

1.0439 

•    26 

1  1057 

12 

1  0479 

27 

1.1100 

13 

1.0520 

28 

1.1142 

14 

1  0560  I 

29 

1.1184 

15 

1  0601 

30 

1  1226 

(Sbhiff,  A.  110.  70.) 
Sp.  gr.  of  Na£O4+Aq  at  15°. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Sp^gr. 


NasSCU 
+10E30 


1.0091 
1.0182 
1.0274 
1.0365 
1.0457 
1,0550 
1.0644 
1.0737 
1.0832 
1.0927 


1.004 
1.008 
1.013 
1.016 


.020 

.024 

028 

032 

1.036 

1.040 


NaaSO* 


1  044 
1.047 
1.052 
1.056 
1  060 
1.064 
1  069 
1.073 
1.077 
1,082 


Sp^gx. 

NaaSOi 

-KOE2O 


1.086 
1.090 
1.094 
1.098 


103 
107 
111 
116 
120 


1.125 


(Gerlach,  Z.  anal.  8.  287.) 


Sp.  gr.  of  Na2SO4-Aq  at  248°  a=no.  of 
g ,  equivalent  to  y%  mol.  wt ,  dissolved  in 
1000  g.  H20,  b  =  sp.  gr.  if  a  is  Na2SO4-f 
10HA  y%  mol  wt  =161;  c=sp.  gr.  if  a 
is  Na2SO4,  %  mol.  wt.»71 


1  054 
1  098 
1.134 


1  059 
1  114 
1  165 


1  163 
1  188 
1  209 


1  213 


(Favre^and  Valson,  C.  R  79.  968.) 
Sp.  gr  of  NagSQa-fAq  at  18°. 


%  NaaS04         Sp  gr. 


5 

10 


0450 
0915 


% 


15 


Sp.  gr. 


1.1426 


(Kohlrausch,  W.  Ann.  .1879.  1.) 

Sp.  gr.  of  JN^SOi-f-Aq  at  20°  containing 
0  5  mol.  Na2S04  to  100  mols.  H20«l  03466; 
1.0  mol  Na2S04  to  100  mols.  H20  =  1.06744. 
(Nicol,  Phil.  Mag.  (5)  16.  122.) 

Sp.  gr.  of  NaaSO^-f  Aq  at  25°. 


Concentration  of  Na-j304 
4-Aq 


1-nonnal 


Vr- 
Vt 


Sp  gr. 


1.0606 
1.0309 
1.0156 
1,0079 


(Wagner,  Z.  phys.  Gh.  1890,  5,  39.) 

Sp.  gr,  at  1674°  of  Na2S04+Aq  containing 
.4043%  Na2S04  =  108655.     (ScMnrock,  Z. 
phys.  Ch.  1893,  11.  781.) 

Na2SO4+Aq  containing  25.51%  NaaSO* 
has  sp.  gr.  20°/20°  =  1.2527,  Na2S04-hAq 
containing  10.14%  Na2SO4  has  sp  gr.  20°/205 
=  1.0938  (Le  Blanc  and  Rohland,  Z.  phys. 
Ch.  1896,  19.  278.) 

Sp.  gr.  of  NaaSO4+Aq  at  17.5°,  when  p  = 
per  pent  strengtlf  of  solution;  d=ob- 
servejd  density;  and  ^w—  volume  cone,  in 


gre 


cc. 


1  

p.  I 

f 

w. 

13.06! 

'  1-i?26 

0.14662 

11.751  .  , 

•  1  1094 

0,13043 

10.68 

1.0990 

0  11737 

8.544 

1.0784 

0.09214 

6.762 

1.0615 

0.07178 

4.015 

1.0358 

0.04159 

2.599 

1.0225 

0.02658 

2.375 

1.0204 

'  0.02423 

1.818 

1.0154 

0.01846 

1.349 

1.0109 

0.01364 

0  5204 

,  1.0037 

0.00522 

0  4921  •' 

1.0014 

0.00293 

(Barnes,  J.  phys.  Chem.  1898,  2.  543.) 
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Sp.  gr.  of  Na2S04+  Aq  at  20°. 

B.-pt.  of  Na£O4+Aq  containing  pts.  Na2SO4 
to  100  pts.  H20. 

Normality  of 
Naa!3O4-l-Aq 

%  NasSO4 

Sp  gr. 

B-pt 

Pts,  NaaSO4 

B-pt. 

Pts.  NaaSO* 

0  97 
0.48 

12  36 

6  41 

1  1138 
1  0570 

100  5° 
101  0 
101  5 
102  0 

9  5 
18  0 
26  0 
33  0 

102  5° 
103  0 
103.2 

39  0 

44  5 
46.7 

(Forchheimer,  Z.  phys.  Ch  1900,  34.  23  ) 

Sp.  gr.  of  sat.  NaaS'04,  10H20+Aq  at  t° 


t° 

wt.  of  1  com  of 
tb.e  solution 

100  g.  H20 
dissolve  g 
Na«SO*-hlOH20 

0 

1.540 

12.16 

5 

1  058 

... 

10 

1  078 

21.04 

15 

1.109 

35  96 

18 

1  137 

48  41 

20 

1.156 

58.35 

25 

1  209 

98.48 

26 

1.222 

109  81 

30 

1.287 

184.1 

33 

1.312 

323.1 

34 

1.317 

413.2 

35 

1.317 

(Tschernaj.  J.  Russ.  Phys.  Chem.  Soc.  1914, 
48. 8.) 


Sp.  gr.  and  b.-pt.  of  NaaSOi+Ag.  NasSOi-j-Aq 
containing  P  pts.  Na2SO4-f  lOHaO  for  every  100  pts. 
HaO  has  given  sp.  gr.  and  b.pt. 


(Gerlach,  Z.  anal.  26.  430.) 


M-pt.  of  Na3S04-hlOH20  =  340.    (Tilden, 
Chem.  Soc.  46.  409.) 
Sol.  with  decomp.  in  HCl-f-Aq. 

Solubility  in  H2S04+Aq  at  25°. 

1000  g.  of  the 
solution,  contain 

Solid  phase 

Mols 
HaSCU 

Mols 
NaaSO* 

0*286 
0  338 
0.884 
1.576 
1  666 
2  611 

1  539 

1.671 
1.742 
2.256 
2.363 
2.437 
2.091 

Na2SO4,  10H2O 

i 

ii 

NaaSO^lOHaO+NaaS 
Na2S04+Na8H(S04; 

a 

Oi 

2 

2,H20 

P 

Sp.gr. 

B-pt. 

P 

Sp.gr. 

B.-pt. 

1 

1  006 

100  5° 

16 

1  064 

101  25° 

2 

1  008 

100  62 

17 

1  067 

101  25 

3 

1  014 

100  62 

18 

1  070 

101.37 

4 

1.020 

100  75 

19 

1.072 

101.37 

5 

1  021 

100  75 

20 

1  074 

101  37 

6 

1  028 

100  87 

21 

1  076 

101  37 

7 

1  030 

100  87 

22 

1  078 

101  5 

3 

1  032 

101,0 

23 

1  080 

101  5 

9 

1  036 

101  0 

24 

1  082 

101  5 

10 

1  040 

101  0 

25 

1  084 

101  5 

11 

1  043 

101  12 

26 

1  090 

101  5 

12 

1  050 

101  12 

27 

1  092 

101  63 

13 

1  055 

101  25 

28 

1  095 

101  63 

14 

1  060 

101  25 

29 

1  098 

101  63 

IS 

1  062 

101  25 

30 

1  100 

101  75 

(Brandea  and  Gruner,  18270 

(D'Ans,  Z.  anorg,  1906,  49,  356.) 


Solubility  of  NaaSCU  in  HzSCh-j-Aq  at  25.° 


1000  g.  of  the  solution 

contain 

Solid  phase 

Mol.  Na*S04 

Mol.  EsSO* 

1.55 

0  08 

Na2S04 

1.59 

0  147 

<( 

1  85 

0  60 

Na2SOi.  lOH^O 

2  00 

0.763 

" 

0  77 

4.23 

NaHSOi,  H20 

0.47 

4.96 

tf 

0  32 

6  61 

NasHSO^ 

0  305 

6.87 

** 

0.07 

7.18 

Na*H  (SOJs 

0  79   * 

8.78 

" 

Saturated  solution  boils  at  103.17°  (LSwel), 
103.5°  (Mulder).  105°  (Kramers),  100.5* 
(Griffiths),  100.8^  (Gerlach). 

Crust  forms  at  102.9° j  highest  temp  f  103.2°, 
and  solution  contains  43  9  pts,  Na2S04  to  IOC 
pts.  HaO.  (Gerlach,  Z.  anal  26.  426.) 


(D'Ans,  Z.  anorg.  1909,  61.  92.) 


10  ccm.  of  sat.  Na2SO4+absolute  HjSCU 
contain  approx,  2.999  g.  IttasSO*.  (Bergiujg, 
Z.  phys.  Oh.  1910,  72.  355.) 
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Solubility  in  H2S04-j-Aq  at  25° 
Solid  Phase,  Na2S04+10H2O. 

Solubility  in  NaOH+Aq  at  25°. 

1000  g  of  the 
solution  contain 
a«KA 

phase 

Millunols  HaSO*                  Milhmola  Na^SCU 
in  10  com.                             m  10  com. 

Mola 
(NaOH)2 

Moh 

Na2SO4 

18  81 
5  10                             22  38 
7  79                              24  65 

0 
0.074 
0.70 
1.47 
2.02 
2  82 
3.52 
5  83 
6.62 

1  54              Na2SO4j  10H2O 
1.41 
1  08 
0  90      Na2S04,  10H20+Na2S04 
0.59                     NasSO4 
0  24 
0  126 
0  013 
NaOH,  H2O 

(Herz,  Z.  anorg  1912,  73.  276.) 
Solubility  in  H2S04+-Aq  at  25°. 

1000  g  of  the 
solution  contain 

Solid  phase 

(D'Ans  and.Schreiner,  Z.  anorg.  1910,  67.  437  .) 

Sol.insat.  NH4Cl-i-Aq. 
Rapjidly  and  abundantly  sol.  in  sat.  KCl-f- 
Aq  with  pptn.  of  K2S(>4. 
Na2S04-j-10H2O  is  sol.  in  sat.  NaCl+Aq 
•without  pptn.    If  effloresced  Na2S04  is  used, 
a  ppt,  of  NaCl  is  caused  at  first,  and  subse- 
quently of  NasSCU-f  10H20.    (Karsten.) 
SoL  in  boihng  sat.  NaClH-Aq  mth  pptn.  of 
NaCl,  but  from  cold  solutions  the  Na2S04 
separates  out  first.    (Vauquelin.) 
Less  sol.  in  NaCl+  Aq  than  in  H20  .    (Hunt, 
Am.  J.  Sci.  (2)  26.  368.) 

Solubility  in  NaCl+Aq  at  t°. 

Mols 
80s 

Mola 
NasSOi 

5.91 
6.30 
6.64 
6.90 
7.36 
7.74 
7.82 
8  12 
8.29 
8  40 
8,70 
8  86 
8.93 
8.93 
8.9'3 
8.84 
8.73 
8.70 
8.62 
8.62 
8.61 
8.87 

8.93 
9.08 
9.36 
9.18 
9.42 
9.48 
9.55 
9.48 
9,85 
9.98 
(9.77) 
10.16 
10.78 

0.409 
0.332 
0.297 
0.173 
0.071 
0.047 
0.044 
'0.037 
0.042 
0.046 
0.076 
0.156 
0  259 
0.269 
0.273 
0.527 
0.681 
0.808 
0  834 
0.844 
0.899 
0.445 

0.437 
0.394 
0.425 
0  567 
0.728 
0.760 
0.775 
0.953 
0.787 
0.908 
(1.03) 
0.797 
0.302 

NaHSO4 

NaHS04+NaH8(SO4)2,  HsO 
NaH3(SO4)2,  H20 

it 

• 
«t 

« 
i< 

NaHs(S04)2,  HsO 
metastable  solutions 

NaHsCSOOa,  H2O+NasS04, 
4  5HzS04 
Na2SO4,  4.5H2SO* 

u 

NaaSCh,  4  SHjiSC^+NaHSzOr 
NaHSiOz 

NaHSsOr-f? 
? 
? 
Metastable 

? 

t° 

g.  NaCl  per 
100  g  H20, 

g.  NasSC>4  per 
100  g.  H20 

10 

0  00 
'4.28 
9.60 
15  65 
21.82 
28  13 
30.11 
32.27 
33.76 

9.14 
6.42 
4.76 
3.99 
3.97 
4.15 
4.34 
4.59 
4.75 

21. 

5 

0.00 
9.05 
17.48 
20.41 
26  01 
26.53 
27.74 
31  25 
31.80 
32  10 
33.69 
34.08 
35  46 

21.33 
15.48 
13.73 
13.62 
15.05 
14.44 
13  39 
10.64 
10.28 
8  43 
4.73 
2.77 
0.00 

(D'Ans,  Z.  anorg.  1913,  80.  236.) 

SI.  sol.  in  cone.  HC2HtO2.     (Ure's  Diet.) 
Not  pptd.  by  addition  of  glacial  HCAC^  to 
NajS04+Aq.    (Persoz.) 

25 

C.OO 
2.74 
8.15 
19.86 
24.58 
31.21 
32.02 

28.74 
26.57 
23.15 
20.52 
14.86 
9.95 
9  61 
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Solubility  in  NaCl-fAq  at  t°—  Continued. 

Solubility  in  NaCl-f  Aq  at  15°. 

t° 

g  NaCl  per 
100  g  H20 

g.  NassSO*  per 
100  g  HaO 

Composition  of  the 
sat,  solution 

Solid  Phase 

27 

0  00 
2  66 
5  29 
7  90 
16  13 
18  91 
19  64 
20.77 
32  33 

31  10 
28.73 
27.17 
26  02 
24  83 
21  39 
20  11 
19.29 
9  53 

%  by  wt 
Na2SOd 

%  by  wt. 
NaCl 

11  5 
7  86 
5  87 
5  23 
5.26 
5  64 
2  26 
0 

0 
5  42 
11.51 
15  97 
21.03 
23  39 
25.21 
26  3 

3STa2S04+10H2O 

u 

te 

^( 
(( 

Na2S04,  10H2O+NaCl 

NaCl 

<c 

30 

0  00 
2.45 
5  61 
7  91 
10  61 
12  36 
15.65 
18.44 
20  66 
32  43 

39  70 
38.25 
36  50 
35  96 
31.64 
29.87 
25  02 
21  30 
19.06 
9.06 

(Schreinemakers  and  de  Baat,  Z.  phys.  Ch. 
1909,  67.  554.) 

Sol.  in  sat.  NH^Os-KAq.     (Margueritte, 
C.  R.  38.  307.) 
Sol.  in  sat.  KNDg-hAq  with  pptn.  after 
several  hours.    (Karsten.) 
Na2S04-KOH20  is  sol.  in  sat.  NaN08-f  Aq 
without  pptn.,  but  if  effloresced  Na2S04  is 
used,  NaNOs  is  pptd.  at  first,  and  subse- 
quently Na2SO4+7H20. 
The  presence  of  CaSO4  does  not  affect  the 
solubility  of  Na2SO4  in  H20  to  any  great 
extent.      (Barre,    A.    ch.     1911,     (8)     24. 
160.) 
More  sol.  in  K2S04,  CuS04,  MgSO4+Aq. 
thafcinH20.     (PfafL  A.  99.  226.)                4 
100  pts.  H20  dissolve  20.7  pts.  CuS04  and 
15.9  pts.  Na2S04.    (Riidorf  ,  B.  6.  484.) 
Sol.  in  sat.  MgS04,  K2S04.  CuSO4+Aq, 
but  if  more  Na2SO4  than  can  be  dissolved  Is 
added  to  the  CuS04-j-Aq,  a  large  quantity  of 
a  double  sulphate  separates  out.    (Karsten.) 
The  solubility  of  Na2SO4  in  K2S04-f  Aq  has 
been  determined  at  15°,  25°,  40°,  50°,  60°,,  70° 
and  80°.    From  the  results  the  conclusion  is 
drawn  that  sodium  and  potassium  sulphates 
orm  a  double  salt  of  the  formula  KaNaCSO^ 
Okada,  Chem.  Soc.  1915.  108.  (2)  344.) 
See  also  under  CuS04,  MgSO4,  and  K2S04. 
Slowly  but  abundantly  sol.  in  sat.  2/nS04+ 
Aq,  with  separation  of  a  double  salt  after  a 
ew  days. 

33 

0.00 
1  22 
1  99 
2  64 
3  47 
12.14 
21.87 
32  84 
33  99 
34,77 

48  48 
46.49 
45.16 
44  09 
42  61 
29  32 
16.83 
8  76 
4.63 
2  75 

35 

0.00 
2.14 
13  57 
18  78 
31  91 
35  63 

47  94 
43.75 
26.26 
19.74 
8  28 
0.00 

At  33°  and  above  the  values  represent  the 
solubility  of  Na2S04  in  NaCl-f  Aq.    At  10° 
the  solid  phase  in  contact  with  the  solution  is 
P'^ably  Na2S04,  7H20.    Between  17°  and 
f  ?  S?  soM  P1^6  w  Bfl&t  Na2S04,  10H20  or 
Sa2oR4'  *  f*  mYersion  of  Na«804,  1QH20  to 
^a2bO4  takes  place  at  various  temp,  below 
33  ,  depending  pa  the  amount  of  NaCl  con- 
tained m  the  solution  in  contact  with  the 
solid  sodium  sulphate 

(Seidell,  Am.  Ch.  J.  1902,  27.  55.) 


Solubility  of  ZnS04.7H2O+ISra2S04 10H2O  in 
100  g.  H2O  at  t°. 


t° 

grams  ZnSCU 

grams  NasSCh 

0 
5 

40.305 
42.285 

7.905 
9  515 

(Koppel,  Z.  phys.  Ch.  1905,  62.  409.) 
See  also  under  Na2Zn(S04)4-f-4H2O. 

SULPHATE,  SODIUM 
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Solubility 

of    Na2S04+Th(S04) 
Solid  phase  Th(S04)2 

2    at    16° 

Solubility  of  Na2S04  in  alcohol+Aq  at  t°. 

t° 
15 

alcohol 

g.  per  100  g.  solution 

solid  phase 

Pts  per  100  pts.  HaO 

Pts  per  100  pts.  H20 

H20 

alcohol 

Na2S04 

1.094 
1.960 
2  84 
2  98 
4.11 

Th(SOi)2 

Na2S04 

Th(S04)2 

0.7 
9.2 
19.4 
39.7 
58  9 
72.0 
0  0 
11.2 
20.6 
30  2 

887 
85  1 
786 
600 
41  1 
28.0 
72  8 
76.5 
74  3 
68.4 

0  0 
8*6 
18.9 
39  5 
58.8 
72  0 
00 
9  5 
19  2 
29.6 

11.3 
6.3 
2.9 
0.5 
0.1 
0,0 
272 
14.0 
6  5 
2  0 

Na2S04+10E20 

a 
tt 
tt 

tt 

Na2S04+7HaO 

ft 
tt 

1 
2 
3 
3 
3 

.743 
387 
.800 
962 
375 

5  79 
9  35 
12  24 
15  36 

2  136 
1  379 
1  169 
1  048 

(Barre,  C  B  1911,  150.  155  ) 

Solubility  m  Na  acetate  +Aq  at  25°. 
Solid  phase,  Na2S04+10H20. 

25 

0.0 
10.6 
24.0 
54.0 

78  1 
78  5 
72.8 
45.6 

0.0 
9.3 
22.9 

54.0' 

21  9 
12  2 
4  3 
0  4 

Na2S04+10H20 
tt 

Composition  of  the  solutions 

36 
45 

0.0 
8.8 
12  8 
17.9 
18  1 
28.9 
48  7 

67.0 
70.0 
71.2 
71.1 
71.0 
66.5 
50.9 

0.0 
6.8 
10  5 
15.5 
15.7 
28  4 
48.3 

33.0 
22  6 
18.3 
13.4 
13.3 
5.1 
0.8 

Na2S04 
tt 

u 
tt, 

%  Na  acetate 

%  Na2S04 

%  HaOEdJ 

0 
4.10 
7.71 
12  58 
16.26 
20.63 

21 
17 
16 
13 
11 
8 

9 
72 
48 
50 
50 
10 

78  10 
78  18, 
75  81 
73  92 
72  24 
71  27 

0,0 
9.0 
14.5 
20.6 
31.0 

67.6 
71.3 
71.8 
70.6 
65  6 

00 
7.1 
12  1 
18.4 
29.5 

32  4 
21.6 
16.1 
10.0 
4.9 

^t 
(t 
tt 
tt 
(t 

(Fox,  Chem.  Soc,  1909,  95.  888.) 

Insol.  in  liquid  NH3.    (Franklin,  Am.  Ch. 
J.  1898,  20.  8290 

• 

Alcohol  precipitates  NaaSCU-j-lOHaO  from  the  cold 
saturated  aqueous  solution.  (Brandos  and  Firnhaber.) 

Insol.  in  alcohol  of  from  0  817  to  0  90  sp.  gr.  (Kir- 
wan.) 

1000  pts  alcohol  of  0872  sp.  gr  dissolve  0.7  pt 
Na*S04  at  12.5-15°,  of  0  905  sp  gr  dissolve  3.8  pts. 
Na*S04  at  12  5-15°  I 

Insol.  m  alcohol  of  0.83-0.85  ep  gr    (Anthon ) 

From  supersaturated  solution  in  alcohol, 
crystals  with  7H20  are  formed.  (Schiff.  A. 
106. 11.) 

100  pts.  10%  alcohol  at  15°  contain  14.35 
pts.  Na2S04+10H20;  20%  alcoM  at 
contain  5.6  pts.  Na2S04+10H20;  40%  alcohol! 
at  15°  contain  1.3%  Na2S04-f-10H20.  (Schiff.i 
A.  118. 365.) 

Very  si  sol.  in  abs.  alcohol  at  ord.  temp.; 
somewhat  more,  though  still  exceedingly 
sparingly,  sol.  in  abs.  alcohol  acidulated  with 
HuSO*  (Fresenius,) 

Alcohol  does  not  affect  crystal  HaO  of 


Between  certain  concentrations  of  alcohol, 
the  liquid  separates  into  two  layers  at  25°, 
36°  and  45°,  of  the  following  composition. 


t° 

Upper  Layer 

Lower  Layer 

flSo 

alcohol 

Nalo* 

H?0 

g 
acohol 

NafsO* 

25 

66.5 
68.1 
68.3 

27.3 
23.9 
23.1 

62 
8.0 
8.6 

674 
68.5 
683 

5.1 
6.0 
6.7 

yi  5 

25.5 
250 

36 

57^7 
65  0 

68.1 

38.4 
28.3 
21  2 

3^9 
6.7 
10.7 

66.6 

688 
68.9 

4.1 

5  9 

94 

29  3 

25^3 

21  7 

45 

61.8 
65.8 
66.0 

32  9 
25  3 

24.0 

5  3 

89 
10  0 

68  4 
68.6 

8  8 
10.1 

22'.8 
21  3 

(de  Bruyn,  Z.  phys.  Ch.  1900,  32.  101.) 
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SULPHATE,  SODIUM  HYDROGEN 


Solubility  in  alcohol  +Aq  at  25°. 

Sodium  thorium  sulphate,  Na2S04,  TtySOO* 
-f-6H2O. 
Sol.  in  H2O.    100  pts.  cold  sat.  Na2S04-j-  Aq 
dissolve  4  pts  of  this  salt     (Cleve.) 
See  also  tinder  Na2SO4-fThS04 

Sodium  titanium  $esquisuLpha.te,  Na2Tia(S04)4 
+5H20. 
Sol.  in  H20     (Spence.  Chem.  Soc.  1904, 
86.  (2)  412  ) 
Insol.  in  alcohol      (Knecht,  B    1903,  36. 
169) 

Composition  of  the 
sat.  solution 

Solid  phase 

%by 
•wt, 
HaO 

%by 

*t 

alcohol 

%by 
vrt 
NaaSO* 

63  41 
49.0 
46  6 
34  9 

34.84 
50.5 
53  0 
64  95 

1.75 
0.5 
0  4 
0  15 

NajSO^lOEsO 

NajSOi,  10H20-f-Na2S04 

Na2S04 

(Sehrememakers,  Z.  phys.  Ch  1909,  67.  552  ) 

Solubility  data  for  solution  of  NaCl  in  ethyl 
alcohol+Aq,  at  15°,  25°,  and  30°  are  given  by 
Schreinemakers  (Z.  phys.  Ch.  1909,  67.  556). 

Solubility  in  propyl  alcohol  -J-Aq  at  20°. 


%P*ppyI 
alcohol 

g    NE2S04 

per  100 
g.  solution 

%  propyl 
alcohol 

g  Na2S04 
per  100 
g.  solution 

42  20 
49  77 
55.65 

1.99 
1  15 
0  72 

56.57 
60.64 
62  81 

0.55 
0  44 
0  38 

(Linebarger,   Am.   Ch.   J.    1892,   14.    380.) 

SoL  in  glycerine. 

Insol.  in  acetone.  (Naumann.  B.  1,904  37. 
4329;  Eidmann,  C  C.  1899.  II,  1014.); 
benzonitrile,  (Naumann,  B.  1914,  47.  1370) 
methyl  acetate  (Naumann,  B.  1909,  42L 
7790);  ethyl  acetate.  (Naumann,B  1910,43. 
314.) 

100  g.  HS0  dissolve  183.7  g.  sugar+SOIS 
g.  Na2S04  at  31.25°,  or  100  g.  sat.  solution 
contain  522  g.  sugar  -J-  9.6  g.  Na2SO4. 
(KShler,  Z.  Ver,  Zuckerind,  1897,  47.  447. 

Min.  Anhydrous,  Thmardite  -flOH2O, 
MircMlite 

Sodium  iydrogen  sulphate,  NaHS04. 

Kot  deliquescent.  Very  sol.  in  H20  with 
decomposition. 

Sor.  in  2  pts.  H20  at  0°  (Link);  1  pt.  H20 
at  100°  (Schubarth).  100  pts  H20  at  15.5° 
dissolve  92  72  pts  SoL  in  2  pts.  H30  at 
18.75°  (Abl);  decomp.  by  alcohol. 

Insol.  in  liquid  NH8.  (Franklin,  Am.  Ch. 
J.  1898,  20.829) 

+H20.  Deliquescent,  and  decomp.  by  the 
H20  which  it  takes  up. 

NaHs(S04)2    Decomp.  by  H20.   (Schultas.) 

rrisodium  hydrogen  sulphate, 
Sol.  in  HaO  with  decomp. 
+H20.    (Rose.) 


Sol.  in  fuming  HsSO*  without  decomp. 

Sodium  Hudlic  sulphate,  NasSO4,  T1,(SO4),. 
SoL  in  H*0.    (Strecker,  A.  135.  207.) 


Sodium  titanyl   sulphate, 
10H20. 

Hygroscopic.    (Mazzuchelh*  and  Pantanelb, 


Hygroscopic.    (Ma 
C.  C.  1909,  II.  420.) 


Sodium  uranyl  sulphate, 

3H20. 
(de  Coninck,  C.  C.  1905,  I.  919.) 


Sodium  vanadium  sulphate, 
24H20. 


Very  sol  in 
13.  444.) 


(Piccim,  Z.  anorg.  1897, 


Sodium  vaaadyl  sulphate,  NaaS04,  VOSO4+ 


Easily  sol.  in  HsO  and  alcohol  -f-  cone. 
H2S04.  (Koppel,  Z.  anorg.  1903,  36.  177,) 

Na2S04,  2VOS04-h2HH20.  Slowly  sol. 
*Q  H2O, 

Can  be  cryst.  from  H2S04  at  100°.  (Kop- 
pel) 

Sodium  yttrium  sulphate,  NaaS04,  Y2(S04)8+ 
2H2O. 

Quite  sol  in  H2O.    (Cleve.) 

The  only  double  salt  capable  of  existing 
at  25*.  (James  and  Holden,  J.  Am  Chem. 
Soc.  1913,  35.  562.) 

Sodium   zinc   sulphate,    NaaS04,    ZnSO4-f 


Deliquescent  in  moist  air. 
Decomp.  into  constituents  on  dissolving  in 
H20.    (Graham,  Phil  Mag.  18.  417.) 

Solubility  of  Na2Zn(SO4)2.-f4H2O  in  100  g. 
HzO  at  t°. 


t° 

grams  ZnSCU 

grams  NasSCU 

25 
30 
35 
40 

26.32 
26.475 
26.365 
26.68 

23.40 
23.445 
23  525 
23.63 

(Koppel,  Z.  phys.  Ch.  1905,  62*  409.) 

SULPHATE,  STRONTIUM 
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Solubility  of  Na2Zn(SO4)2.4H2O-fZnSO4. 
7H20  in  100  g  H20  at  t°. 

Sol.  in  about  8000  pts  E20.    (Schweitzer, 
J.  B.  1877.  1054  ) 
Calculated  from  electrical  conductivity  of 
the  solution,  SrSCU  is  sol.  in  10,070  pts.  H2O 
at  16.1°  and  10,090  pts,  at  20  1°.    (Holleman, 
Z,  phvs  Ch.  12.  131.) 
1  1.  H20  dissolves  107  mg.  SrSO4  at  18°  and 
not  much  more  at  higher  temp.    (Kohlrausch 
and  Rose,  Z.  phys.  Ch.  12.  241.) 
100  g.  H20  dissolve 
att°            0°-5°      10M2°     20°          30° 
g.SrS04     0.0983     0.0994     0.1479     1.0600 

-    t° 

grams 
ZnSCh 

grams 
NaaS04 

t° 

grams 
ZnSCU 

grams 
NaaSO* 

10 
15 
20 

45.79 
48.81 
52  34 

11.24 
10  175 
8  625 

25 
30 
35 

56.155 
60.55 
65  25 

7  215 
6  34 
5  64 

(Koppel) 
Solubilitv   of  Na.«ZnfSO^«4Tm4-ZttRO,, 

6H2O  in  100  g.  H2O  at  t°. 

att°            50°         80°         90°  '     95-98° 
g.SrS04     0.1629     0.1688     0.1727     0.1789 
(Wolfmann,  C.  C.  1897,  1.  632.) 

1  1.  H20  dissolves  114  mg.  SrS04  at  18°. 
(Kohlrausch,  Z.  phys  Ch.  1904.  50.  356.); 
114  3  mg  at  18°.     (Kohlrausch.  Z.  phys   Ch. 
1908,  64.  168.) 
Sol.  in  6895  pts.  cold,  and  9638  pts.  boiling 
H20:  in  11,000-12,000  pts.  H2O  containing 
H2S04;  in  474  HCl-fAq  containing  8.5% 
HCl;  in  432  pts   EN03+Aq  containing  4.8 
%  N206;  in  7843  pts.  EC2E302+Aq  contain- 
ing 15.6%  SC2E3O2,    (Fresenius.) 
Or,  1  1.  cold  HCl+Aq  of  8.5%  dissolves  2.11 
g  SrS04;  1  1.  cold  ENOs+Aq  of  4.8%  N20e 
dissolves  2.31  g.  SrS04,  1  1.  cold  HC2H802+ 
Aq  of  156%  EC2HS02  dissolves  0,1275  g. 
SrSO4     (Fresemus  ) 

Solubility  of  SrS04  in  ECl+Aq. 

t° 

grams  ZnSO* 

grams  NasSO* 

38 
40 

66  64 
64  89 

4.98 
4  71 

(Koppel.) 

Solubility    of    Na2Zn(S04)2.4H204-Na2S04. 
lOEaO  in  100  g  E20  at  t°, 

t° 

grams  ZnSO* 

grams  NaaSO* 

10 
15 
20 
25 
30 

43.495 
36  925 
28  77 
19.935 
10.67 

12.35 
16.71 
21.98 
29.875 
42.515 

(Koppel.) 

Solubility     of     Na2Zn(S04)2.4H20-fNa2S04 
(anhydrous)  in  100  g.  H20  at  t°. 

No  cc  HC1  + 
Aq  containing 
1  mg.  equiv  HCl 

g.  per  100  cc  solution 

t° 

grams  ZnBO« 

grams  NaaSO< 

HCl 

SrS04 

35 
40 

8  725 
9  16 

46.61 
i  43.835 

0.2 
0.5 
1.0 
2.0 
10.0 

18.23 
7.29 
3.65 
1.82 
0.36 

0:161    -  - 
*     0.207 
0.188 
0.126 
0.048 

(Koppel.) 

Sodium  sulphate  fluoride,  Na2S04,  NaF. 
Cryst.  from  B20  without  decomp.    (Marig- 
nac,  Ann.  Min.  (5)  15.  236.) 

Sodium  sulphate  antimony  Jnfluoride. 
See  Antimony  tfrafluoride  sodium  sulphate. 

Strontium  sulphate,  SrS04. 
Very  si.  sol.  in  cold,  and  still  less  in  boiling 
H20. 
1  1.  H20  at  11-15°  dissolves  0.066  «.  SrBO* 
(Brandes  and  Silber);  0.145  g.  SrSQ4  (Fre- 
senius); Q.154r-0.167  g.  SrS04  (Maximac),; 
0.187  g.  SrS04  (Kremers);  0.278  g.  SrS04 
(Andrews). 
1  L  boiling  E20  dissolves  0.104  g.  SrS04 
(Fresenius);  0.282  g.  SrS04  (Brandes  and 
SUber). 
When  a  Sr  salt  is  precipitated  by  HaS04,  1 
pt.  SrSCU  remains  dissolved  in  700  pts.  H20. 
(Mariguac.) 

(Banthisch,  J.  pr.  1884,  (2)  29,  54.) 
Solubility  of  SrS04  in  BNO8-f-Aq. 

No.  co.HNO.4- 
Aq  containing 
1  mg  eqtuv. 
HNO* 

g  per  100  cc  solution 

HNO* 

SrSO* 

0.2 
0.5 
1.0 
2.0 
-    10.0  - 

31.52 
12.61 
6.30 
3.15 
0.63      - 

0.381 
0.307 
0.217 
0.138 
0.049    — 

(Banthisch,  J.  pr.  1884,  ( 

Sol.  in  cone.  HjS04.  See  w 
Insol.  in  NH4Cl+Aq  or  COD 
Aq.    (Rose.) 
Slowly  but-<K)mpletely-flol 
(Wackenroder.) 
H20  containing  Na2S04  diss 

.2)29.54.)     — 

\der  SrHa(S04)2. 
ic.  (NH4)2R04+ 

.  in  .TtfftOv  1  lArtn 

JolveslessSrSO* 
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than  pure  H20;  H2O  containing  H2S04  still 
less.  (Andrews.  Phil.  Mag.  Ann.  7.  406) 

Insol.  in  Na&0»+Aq. 

Insol.  ia  boiling  cone.  (NH4)2S04-f-Aq. 
(Rose,  Pogg.  110.  292.) 

Sol.  in  16949  pts.  (NH4)2S04-f  Aq  (1:4). 
(Fresenius,  2.  anal.  32.  195.) 

Pptn.  is  hindered  by  alkali  metaphosphates 
and  citrates,  but  not  by  citric  acid. 

Decomp.  at  ord.  temp,,  and  more  rapidly 
on  boiling  by  alkali  carbonates-!- Aq. 

Sol.  in  MgCl2  or  KCl+Aq.  solubihty  in- 
creasing with  strength  of  solution;  sol  in 
NaCl  or  CaCU-hAq.  maximum  solubihty 
occurring  when  the  solutions  are  of  a  medium 
concentration.  The  numerical  results  are  as 
follows: 


100  pts,  of  the  salt  solutions  containing  given 
pts.  salt  dissolve  pts.  SrSO4. 


Salt 

Pts.  salt 

Pts.  SrSO* 

NaCl 

22.17 
15.54 
8.44 

0-1811 
0.2186 
0.1653 

KC1 

18.08 
12.54 
8.22 

0.2513 
0  1933 
0.  1925 

MgCl2 

13.63 
4.03 
1.59 

0  2419 
0  2057 
0.1986 

CaCls 

33.70 
16.51 
8.67 

0.1706 
0.1853 
0.1756 

(Virck,  C.  C.  1862.  402.) 

Solubility  in  H20,  and  in  solutions  of  the 
sulphates  chlorides  and  nitrates  of  the 
alkalies  and  alkaline  earths  and  in  solutions  of 
salts  of  the  alkalies  with  strong  organic  acids 
has  been  determined.  No  data  in  abstract. 
(Wolfmann,  Chem.  Soc.  1898,  (2)  74.  220.) 

Solubility  in  H20  is  considerably  decreased 
by  the  presence  of  KSS04.  (Barre,  A.  ch. 
1911,  (8)  2<L 175.) 

Solubility  of  SrS04  in  Ca(NO»)a+Aq  at  ord. 
temp. 

G.  per  100  cc.  sat.  solution. 


Ca(NO»)a 

SrS04 

Ca(NCh)a 

SrSO-i 

0.5 
1 
2 
3 

0.0483 
0.0619 
0.1081 
0.1275 

4 
5 
6 

0.1489 
0.1689 
0.1955 

{Raffo  and  Rossi,  Gaaz.  ch.  it.  1915,  45.  (1) 
45.) 


Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

100  g.  95%  formic  acid  dissolve  0.02  g. 
SrS04  at  18.5°.  (Aschan,  Chem.  Ztg.  1913, 
37. 1117.) 

Insol.  in  absolute  alcohol;  scarcely  sol.  in 
dil.  alcohol. 

Insol.  in  methyl  acetate.  (JSTaumann,  B. 
1909,  42.  3790);  acetone  (Naumann,  B. 
1904,  37.  4329;  Eidmann,  C  C.  1899,  II. 
1014) 

Min.  Cetestite. 


Strontium  hydrogen  sulphate, 

100  pts  H2S04  dissolve  2.2  pts,  SrSO4  (Lies- 
Bodart  and  Jacquemin) ;  100  pts.  H2S04  dis- 
solve 5.68  pts.  (Struve,  Z.  anal  9.  34);  100 
pts.  fuming  H2S04  dissolve  9.77  pts, 
(Stnzve). 

1  g.  SrS04  dissolves  in  1256  g.  91%  K2S04-f- 
Aq  (Varenne  and  Pauleau,  C.  R.  93,  1016); 
boiling  H2S04  dissolves  about  15%  SrSO4,  and 
still  more  at  100°.  (Schultz,  Pogg.  133.  147). 

Sol.  in  1519  pts.  91%  H2S04  (Varenne 
and  Pauleau.  C.  R  93.  1016  ) 

100  pts.  H2S04  (sp.  gr.  1.843)  dissolve  14 
pts  SrS04  at  70°  (Garside,  C  N.  31.  245  ) 

Deeomp.  by  HS0 

100  pts.  hot  cone  H2S04  dissolve  about 
90  pts  SrSO4.  (Rohland,  Z  anorg.  1910. 
66.  206.) 

10  com  of  sat  SrSO4H-absolute  H2SO4 
contain  approx  2  17  g  SrS04  (Bergius,  Z. 
phys  Ch.  1910,  72.  355.) 

-f  H20    Deeomp.  by  H20 

Strontium    tin    (stannic)    sulphate.    SrS04, 
Sn(S04)2+3E20. 

Deeomp.  by  H20.  Sol.  in  HC1  (Wein- 
land  and  Kuhl,  Z.  anorg.  1907,  64.  249.) 

Strontium  titanium  siriphate,  SrS04,  Ti(S04)2. 

Ppt;  decomp.  by  H20  giving  titanic  acid. 

(WeMand  and  Kuhl,  Z.  anorg.  1907, 64. 254.) 

Tantalum  sulphate,  3Ta2Off,  S05-f-9H20. 
(Hermann,  J.  pr.  70.  201 ) 

TeUiirium  sulphate,  basic,  Te03,  SO*. 

Sol.  in  cold  dil.  HSS04     Decomp.  by  hot 
(Idem,  C.  R.  99.  326.) 

Terbium  sulphate,  TrjfSOOs+SHsO. 
Sol.  in  H20 
Sol.  in  H20;  pptd.  by  alcohol     (Urb.ain,  C. 

XV.  iy\Joj  l^eO*   127,) 

Thallous  sulphate,  TlaS04. 

Ipt.  dissolves  at  t°  in  pts.  HjO.  according 
to  CT«Crookes;  L=Lamy: 

15°     18°    62°    100°    101.2° 
21.1,20.8    8.7     5.4      5^2  pts,  H20. 
C       L       L      C        L 
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Solubility  of  T12S04  in  H20. 

T12S04,  T1HS04,    Sol.  in  H20.    (Storten- 

•LI                 T>        i                1  rk/^krt      A4       HA    ^ 

t3 

%  T1J304 

t° 

%  TlsSO* 

Decker,  K.  t  c.  1902,  21.  90.) 

0 
10 

2  63 
3.57 

60 
70 

9.85 
11  31 

Thallous  pyrosulphate,  T12S2O7. 
Decomp.  by  H20.    (Weber,  B.  17.  2502.) 

20 
30 

4  64 
5  80 

80 
90 

12  75 
14  19 

Thallous  orfosuiphate,  T12S802B. 

40 

7  06 

99  7* 

15.57 

Decomp.  by  H20.    (Weber,  B.  17.  2502.) 

50 

8  44 

Thallic  sulohate.  basic.  TLO,.  2SO,-4-3JIo(y 

B.-pt.  at  748  mm. 

(Berkeley,  Phil.  Trans.  Roy.  Soc.  1904,  203. 
A,  189;  calc.  by  Landolt-Bornstein.) 

100  g.  H20  dissolve  3.36  g.  T12S04  at  6.5°; 
4.3  g.  at  12°;  19.14  g,  at  100°.  (Tutton,  Proc. 
Roy.  Soc.  1907,  79.  A,  351.) 

1  1.  H20  dissolves  0.1928  equivalents 
T12SO4  at  20°,  or  48.59  g.  in  1  1.  of  solution, 
(Noyes,  J.  Am.  Chem.  Soc.  1911,  33.  1657.) 

1  1  H20  dissolves  0.1083  g.  equiv.  T12S04 
at  25°,  or  27.28  g.  in  1 1.  of  solution.  (Noyes.) 

Solubility  in  H2SO4+Aq  at  25°. 


Strength  of  H  SOi+Aq 
g.  mols.  per  L 

g.  mols.  Tl  SOi  per  1. 

0.0494 
0.0987 

0.1172 
0.1249 

(Noyes,  J.  Am.  Chem.  Soc.  1911,  33.  1662.) 

1  1  TIClOs-f  Aq.  containing  0.1058  equiv- 
alents TIClOs,  dissolves  0  1366  equivalents 
T12SO4  at  20°  (Noyes ) 

See  also  T1C103. 

Solubility  in  salts-f  Aq  at  25°. 


g,  mols.  per  1. 

fg.  mols.  per  1.  Tl  804 
dissolved 

0  0996  TINOs    ' 
0.0497Na2SO4 
0.198SNa2S04 
0.1010NaHSO4 

0.08365 
.    0.1080 
0.1173 
0.1161 

(Noyes.)  ' 

Thallous  hydrogen  sulphate;  T1HSO4. 

SL  hydroscopic. 

Solubility  in  H2S04+Aq  at  25°. 

1000  g.  of  the  solution  contain: 


Mols.  HsSCh 

Mols.  ThSO* 

4.55 
4.79 
4.89 
4.92 

4.78         »  , 
4.26 
4.03 

0.56 
0.55 
-  0.59     • 
0.66  - 
0.75  , 
1.01 

'i.oa    - 

(D'Ans,  Z.  anorg.  1910,  65.  232.) 


Sol.  in  H20 

-f  5H2O.    As  above.    (Willm,  A.  ch.  (4)  5. 

5.) 

Thallic  sulphate,  Tl2(S04)3-f  7H20. 

Decomp  by  cold  H20  with  separation  of 
TIO(OH)  (Crookes.) 

Thallothallic  sulphate,  2T120, 3T12O«,  12SO8-f 
25H2O. 

Gradually  efflorescent.    (Willm.) 
T12(S04)2.      (Lepsius,    Chero.    Ztg.    1890, 
1327.) 
T1H(S04)2.    (Lepsius.) 

Thallous  uranyl  sulphate,  T12(U02)(S04)2+ 
3H20. 

SL  sol.  in  cold  H20. 

Easily  forms  supersat.  solutions.  (Kohn, 
Z  anorg.  1908,  69.  112.) 

Thallium  vanadium  sulphate,  Tl2V2(S04)4-f 
24H20. 

100  pts.  H20  dissolve  11.06  pts.  salt  at  10°. 

Sp.  gr.  of  solution  at  4°/20°  =2.342. 

Very  sol.  in  hot  H20.  (Piccini,  Z,  anorg. 
1897,  13.  446.) 

256  g.  anhydrous,  or  433  g.  hydrated  salt, 
or  0.573  g  mols.  of  anhydrous  salt  are  sol.  in 
1 1.  H20  at  25°. 

Melts  in  crystal  H20  at  48°.  (Locke,  Am. 
Ch.  J,  1901,  26.  175.) 

ThaUous  zinc  sulphate,  Tl2Zn(S04)2+6H20. 

1  L  H2O  dissolves  86  g  anhydrous  salt 
at  25°.  (Locke,  Am.  Ch.  J.  1902,  27.  459 ) 

ThallothalHc  sulphate  bromide,  Tl2Br2S04. 

Very  sol.  in  cold  H20.  Decomp.  by  much 
H20.  (Meyer  aid  Goldschmidt,  B.  1903,  36. 
242.) 

Thorium  sulphate,  basic,  3[Th(S04)a+2E20], 
Th(S04)0+2H20. 

Insol,  in  H20;  very  slowly  attacked  by  dil. 
acids.  (Demarcay.) 

ThO(B04)-f2H20.  Stable  in  aq.  solution 
at  100°.  (Hauser,B  1910,43.2776.) 

-j-5H20.  Somewhat  sol.  in  hot  cone. 
MgS04+Aq.  (HaUa,  Z.  anorg.  1912, 79.  260.) 

Thorium  sulphate,  Th(S04)2. 

Anhydrous.  Easily  sol.  if  brought  into  a 
large  amount  of  H2Q,  but  very  slowly  sol.  if 
only  a  little  H20  is  added  to  the  salt. 
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100  pts.  HsO  dissolve  about  4.86  pts. 
Th(S04)2  at  0°.  (Cleve.) 

When  heated,  a  hydrous  salt  separates  out, 
which  redissolves  on  cooling  (Cleve  ) 

Solubility  of  anhydrous  salt  cannot  be 
determined,  as  it  begins  to* separate  out 
Th(SO4)2+9H20  before  a  saturated  solution 
is  reached.  At  0°,  100  pts.  H2O  dissolved  22.97 
pts  Th(S04)2  m  15  minutes;  at  25°,  27.00  pts 
Th(S04)2  were  dissolved  in  5  minutes. 
(Roozeboom,  Z  phys  Ch.  5. 198.) 

+2H20.  Shows  same  behaviour  as  anhv- 
drous  salt.  100  pts.  H20  dissolved  35  50  pts. 
Th(SOO?  from  this  salt  at  1°,  but  this  is  not 
the  maximum  solubility .  (Roozeboom . ) 

4-4H2O.  Pptd.  by  alcohol  from  hot  aque- 
ous solution;  also  formed  by  heating  Th(S04)2 
4-9H20  in  aqueous  solution  above  60°. 

100  pts.  H20  dissolve  pts.  Th(S04)2+4H20, 
calculated  as  Th(S04)2,  at  t°,  D=ac- 
cording  to  Demarcay  (C.  R.  96,  1860); 
R=  according  to  Roozeboom  (Z  phys. 
Ch.5.202). 


t° 

Pts. 
Th(S04)s 

t° 

Pts. 
Th{SOOa 

t° 

Pts 
Th(S04)2 

17 
35 
40 

9.41D 
4.  SOD 
4.04R 

50 
55 
60 

2.54   R 
1.94    D 
1  634  R 

70 
75 
95 

1  09  R 
1.32D 
0  71  D 

-j-6H20.    Behaves  as  the  anhydrous  salt, 
but  action  is  much  slower. 

100  pts.  H2O  dissolve  pts.  Th(SO4)2+6H2O, 
calculated  as  Th(S04)2,  at  t°. 


t° 

Pts 
Th(SOOa 

t° 

Pts 
Th(S04)3 

0 

15 
30 

1  50 
1  63 

2.45 

45 
60 

3  85 
6  64 

'    (Roozeboom.) 

This  determination  gives  too  low  figures, 
especially  at  the  higher  temperatures.  (Rooze- 
boom.) 

+8E20. 

100  pts.  H20  dissolve  pts.  Th(S04)2+8H20, 
calcukted  as  Th(S04)2,  at  t°. 


Pts. 

Pts. 

t° 

Th(8O03 

t° 

0 

1.00 

25 

1.85 

15 

1.38 

44 

3.71 

(Roozeboom.) 

100  g.  ThCSOOi+Aq  sat.  with  Th(S04)2-f 
8HjO  at  30°  contain  2152  g.  anhydi-ous 
Th(SO4)a.  (Koppel  and  Holzkampf.  Z. 
anorg.  1910,  67.  274.) 

100  e.HaO  dissolve  1.722  g.  at  25°.  (Barre, 
Bull,  Sic.  1912,  (4).  11.) 

+9HsO.     Pptd,   by   alcohol   from    cold 


aqueous  solution.    Sol.  in  about  88  pts.  H2O 
at  0°.    (Cleve  )    Extremely  slowly  sol.  in  H20. 

100  pts.  H2O  dissolve  pts  Th(SO4)2-f  9H20, 
calculated  as  Th(SO4)2,  at  t°. 


t° 

Pts 
Th(S04)s 

t° 

Pts 

t° 

Pts. 

0 

0  88 

30 

1"  85 

50 

4  86 

10 

1.02 

40 

2  83 

55 

6.5=>= 

20 

1.25 

Above  55°,  Th(S04)2~l-4H20  separates  out. 

(Demarcay  C  R.  96.  1860,  calculated  by 

Roozeboom.) 

100  pts  H2O  dissolve  pts.  Th(SO4)2-{-9H2O, 
calculated  as  Th(S04)2)  at  t°. 


,0              PtS                 +e              PtS.               +o 

t       Th(S04)2       i        Th(S04)a       * 

Pts 

0       0  74        30      1.995       51 
10       0.98        40      2.998       55 
20        1.38         

5.22 
6.76 

Above  60°,  Th(8O4)24-4H2O  separates  out. 
(Roozeboom,  Z.  phys  Ch,  6.  201.) 

For  further  data,  see  Roozeboom  (Z.phys. 
Ch.  5.  198),  where  there  is  a  full  discussion 
of  the  subject. 
100  g  sat.  solution  of  Th(S04)a-f  9H20  in 
H20  at  25°  contain   1593  g.  anhyd  'salt. 
(Wirth,  Z  anorg.  1912,  76.  174.) 

Solubility  of  Th(SO4)2  in  H2SO4+Aq  at  t°. 

t° 

%  11*804 

%ThS04 

Solidfcphase 

30 

0  000 
0.466 
0  72 
1.468 
2.983 
4.38 
4.97 
9  95  ' 
15.03 

2  152 
2  055 
2  085~ 
2  267 
.2  311 
2  367 
2.323 
1  961 
1  484 
1.078- 
0  7196 
0.3364 
0..077.  . 
0  0213 
0.0047 
0.1208 
0  000 

Th(S04)?+8H20 

C 

t 

t 
e 

t 

t 

^              t 

t 

Th  (SO  4)  2  ~f~4H2O 

H 

tt 
tt 

tt 

23  64 
32  68 
37.80 
43.28 
45  69 
74.0 
80.5- 

20 

5 
•15 
25 
40 

1  722 
0.9752 
0.3838 
0  0103 

Th(S04)a-f4H20 

Boiling 
temp. 

5 
10 
15 

0.7407 
0.4808 
0.3882 

it 

(KjDPP*^  aiici  flAU]t*WIM3f 

2.  -anorg. 

1910,  67. 

274;)* 
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Solubility  in  H2SO44-Aq  at  25°. 
Per  100  g  of  solution 


g  Th(S002 

g    H2S04 

1.722 
1.919 
2  017 
2  060 
2.061 
2.035 
1  863 
1  702 

0  000 
1  072 
1.941 
2  821 
3  843 
5  212 
8.055 
10.105 

(Barre,  Bull.  Soc  1912,  (4)  11.  647.) 
Solubility  in  H2S04+Aq  at  25°. 


Normality 
HaS04 

In  100  g  of  the 
liquid  are  oosaolved 

Solid  phase 

g.  oxide 

anhydrous 
sulphate 

0 

1.1 
2.16 
4.32 
6.68 
-   9.68 
10.89 
15.15 

1.015 
1  14 
0  9265 
0.545 
0  2685 
0  0651 
0.0396 
0  0192 

1.593 
1.831 
1  488 
0  8751 
0  4312 
0  1045 
0  0636 
0  0308 

Th(S04)2-j-9H20 

u 
{( 

tt 

Th(SO4)2+8H20 

a 

Th(S04)2+4H2O 

(Wirth,  Z.  anorg.  1912,  76.  186.) 

Solubility  of  Th(SO4)2  in  HCl-j-Aq  at  30°. 


%Hbi 

%  ThCSOO* 

Solid  phase 

0.0 
4.55 
6.95 
.  ^12  14 
15  71 
18.33 
20 
23  9 

2.15 
3.541 
3  431  ± 
2  811 
2  360 
2  199 
2.13 
1  277 

Th(S04)2+8H20 

tt 
kt 

tt 

Th(S04)f2+4H2O 

(Koppel  and  Holzkampf,  Z.  anorg.  1910,  67. 
274.) 

Solubility  of  Th(S04)2  in  HN08+Aq  at  30°. 


f   %HNOs 

%  Th(SO*)* 

Solid  phase 

0.0 

2.15 

Th(S04)2+8H20 

5.17    . 

3.68 

tt 

10.04 

4.20 

tt 

16.68 

4  84 

« 

21.99 

4.47 

ft 

28.33 

3.96 

tt 

28.51 

3.88 

it 

33  17 

3  34 

Th(S04)2+4H,0 

38.82 

2  51 

(t 

(Koppel  and  Holzkampf,  Z.  anorg.  1910,  67. 
274.) 

The  presence  of  phosphoric  acid  increases 
the  solubility  of  thorium  sulphate  in  HC1  and 
HNO3  (Koppel  and  Holzkampf,  Z  anorg. 
1910,  67.  280  ) 

For  solubility  of  Th(SO4)2  in  (NH^SO,, 
Li2S04.  and  K2S04,  see  respective  sulphates. 

InsoL  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  830  ) 


Thorium  hydrogen  sulphate, 

Hydroscopic. 

Sol.  in  excess  of  hot  HaSO*;  insol.  in  cold 
(Brauner,  Z.  anorg   1904,  38.  333.) 

Thulium  sulphate,  Tm2(S04)3-l-8H2O. 

Insol.  in  alcohol.  (James,  J.  Am.  Chem. 
Soc.  1911,  33.  1343.) 

Tin  (stannic)   sulphate,  basic,   (SnO)SO4+ 
HA 

Easily  sol.  in  cold  HaO,  but  quickly  de- 
coinp.  with  separation  of  stannic  nydroxide. 
(Ditte,  C.  R  104,  178.) 

3SnO,  80s.  Easily  sol.  in  dil  acids. 
(Ditte,  A.  ch.  1882,  (5)  27,  159.) 

+  1^H20.  Not  decomp.  by  cold  H2O. 
(Ditte.) 

Tin  (stannous)  sulphate,  SnSO*. 

Sol.  in  5.3  pts.  H20  at  19°,  and  5.5  pts.  at 
100°,  (Marignac.)  Solution  soon  decomposes 
with  separation  of  a  basic  salt.  Sol.  in. 
H2SO4-fAq.  (Bouquet.) 

Insol.  in  acetone.  (Naumann,  B  1904,  37. 
4329) 

Tin  (stannic)  sulphate,  8x1(80^2+2^0. 

Deliquescent.  Easily  sol  in  H20;  decomp. 
by  much  H2O  Sol.  in  dil.  H2SO4-f-Aq. 
Slowly  sol.  in  KCl-i-Aq.  Decomp.  by  abso- 
lute alcohol.  (Ditte,  C  R.  104.  178  ) 


Titanium  sulphate, 

Deliquescent;  and  sol.  in  H3O.  The  aque- 
ous solution  is  decomp.  on  boiling.  (Glatzel, 
B.  9.  1833.) 


Titanium  sesgwteulphate, 

Very  deliquescent;  and  easily  sol.  in  H2O. 
Aqueous  solution  is  decomp.  by  boiling. 
(Ebelmen.) 

Insol.  in  H2O.  alcohol,"  ether  and  cone. 
HaS04,  Slowly  sol.  in  dil.  HaSO4  and  HC1. 
(Stahler,B  1905,38.2624.) 

Not  sol.  in  alcohol.  (Knecht,  B.  1903,  36, 
169) 

+8H2O.  Sol.  in  H8O.  (Glatzel,  B,  9. 
1833.) 


Titanium 


,  3Tia(SO4)«, 


Gradually  sot  in  HjO. 

lusol.  in  60%  H^O*,  alcohol,  ether  and 
glaciaL  acetic  acid.  ^(Stabler,  B.  1905,  38. 
2621.) 
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Titanyl  sulphate,  (TiO)S04. 

Decomp.  by  H20.  Slowly  sol  in  cold 
rapidly  in  warm  HCl-f-Aq,  CMerz,  J  pr 
99.  157.) 

+2H3O  Sol.  in  H2O.  (Blondel,  Bull 
Soc.  1899,  (3)  21.  262.)  - 

2TiO2,  SSOs-hSHaO.  Sol  in  H2O  acidified 
with  HC1  (Blondel,  Bull.  Soc  1899,  ('$  21 
262.) 

5TiO2,  SO3H-5H20.    (Blondel.) 

7Ti02,  2S03-f  a:H20.    (Blondel.) 

2TiO2,  SO3-f  xR20.    (Blondel ) 

ITranoiis  sulphate,  hasic,  ir(OH)2SC>4-f  H20. 

Insol.  in  H20.  H30  dissolves  out  H2S04 
(Ebelmen,  A.  ch.  (3)  5.  217.) 

+5H2O,    Sol.  in  alcohol. 

Pptd  by  ether.  (Rosenheim.  Z.  anorg, 
1901,  26.  251. 

TTranous  sulphate,  U(S04)24-4H2O. 

Sol.    in    H20    with    immediate    decomp. 

Easily  sol.  in  dil.  H2S04+Aq.  (Kohl- 
schiitter,  B.  1901,  34.  3629.) 

Decomp.  by  H20  into  insol  basic,  and  sol. 
acid  salt.  Sol.  in  dil.  HzS04  or  HCl-hAq. 
Difficultly  sol  in  cone,  acids  (Ebelmen,  A. 
ch.  (3)  5.  215.) 

.Solubility  of  U(S04)2+4H2Q  in  HaO  at  t°. 


29 
37 


% 


9.8 
8.3 


48.2 
63 


8.1 
7.3 


(Giolitti  and  Bucci,  Gazz.  ch.  it.  1905.  35. 
(2)  1620 

1  pt.  is  sol  in  4.23  pts.  H20  at  13°:  4.3  pts. 
at  11 .3°;  4.4  pts.  at  9  1°.  (de  Comncic,  A.  ch . 
1903,  (7)  28.  12.) 

+8H2<X 

Solubility  of  U(SQ4)S4-8H20  in  H20  at  t°. 


t° 

%  U<SO<)2 

t° 

%  TTCSOO, 

18 
25.6 
37 

10.17 
13.32 
19.98 

48.2 
62 
93 

28.72 
36.8 
63.2 

(Giolitft  and  Bucci  Gazz.  ch.  it.  1905,  35, 
(2)  162.) 

Sp.  gr.  of  U(S04) 2  +  Aq  at  t°. 


16 

16.8 

16 

17  8 
17.2 
18 

18  3 
17  4 
15  2 
15  6 


%salt 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10* 


Sp.gr. 


1.0058 
1  0107 
1.0165 
1  0218 
1.0272 
1  0320 
1.0379 
1.0429 
1.0485 
1.0539 


(de  Conmck,  A.  ch.  1903,  (7)  28. 11.)- 


1  pt. 


Solubility  in  acids  4-Aq 

is  sol.  in  pts  acid  at  t°. 


9  7 
9  2 


11.2 
10  3 


11  4 
10  7 


15 
14  2 


15  5 
14  4 


16  5 
15  9 


11.7 

10,9 

10  1 

9 


Acid 


HCi 


HN03 


H2Se04 
(sp  gr.  1  4) 


HBr 


H2S04 


Concentra- 
tion of  acid 


1:4 


1.4 


1.4 


1-4 


1:4  5 


1:2 


1:4 


Pts 

acid 


5  74 
5  8 


5  4 
5  53 

4  57 
4.66 


4 
4,23 


4  1 
4.3 


3  72 

3  85 


6.36 
6.42 
6  45 
6.5 


(de  Coninck,  Chem.  Soc   1902,  82.  (2)  459.) 

-.  of  U(S04)2-hHCl(d  =  1.046)  at  t°. 
.  gr.  referred  to  H20. 
.  gr.  referred  to  HC1. 


16 
17 

18 

18.4 

17.6 


di 


1.0525 
1  0572 
1  0619 
1  0667 
1  0714 


1.&063 
1.0109 
1.0154 
1  0199 
1.0243 


(de  Comnck,  A  ch  1903,  (7)  28.  11.) 

Sp.  gr.  of  U(S04)2H-H2S04(d=L14)  at  t° 
di  =Sp  gr.  referred  to  HgO. 
d2«Sp  gr.  referred  to  H2S04. 


18.7 
18.3 
17.4 
.17  6 
18.1 


%salt 


1 
2 
3 

4 


di 


1  1442 
1.1494 
1.1539 
1.1583 
1.1626 


1.0038 
1.0083 
1.0123 
1  0162 
1.0204 


(de  Coninck,  A  ch.  1903,  (7)  28.  11.) 

1  pt.  is  sol,  in  8  pts.  alcohol  (94°)+Aq. 
(1:4)  at  10.4°.  (de  Coninck.) 

Solubility  in  glycol  at  14,8°  =3.15%.  (de 
Coninck,  C.  C.  1906,  II.  883.) 

Min.  Jvhanmte.'  cl,  isol.  ta 


"Droapus  hydrogen  sulphate,  U(SOf4)2,  HjjS04 
""  HhfOHiO,  n       ,     "         , 

(Giolitti',  C,  C.  1905^11.  41226.)  .....  '"' 
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Uranyl  sulphate,  basic,  3U08,  SOs-f-2H2<X 

(Athanasesco,) 
+  14H2O.     Sol.  in  H20.     (Ordway,  SiU. 
Am  J  (2)  26.  208.) 
4UO3,  SOs-f7H20.     (Athanasesco,  C.  H. 
103.271.) 
U02,  4UOS04-h8H2O.     Less  sol.  in  min. 
acids.  especiaUv  dil.  H2S04+Aq,  than  UOS04 
+2H2O     (de  Coninck,  C.  C.  1901,  II.  1038  ) 
i 

Sp.  gr.  of  (U02)S04-J-E2S04(d«  1.168)  at  t°. 
di  =Sp  gr.  referred  to  H20. 
d2  =  Sp.  gr.  referred  to  HaSC^ 

t° 

%salt 

d! 

da 

20  6 
22  2 
21.1 
22.7 
22.3 

1 
2 
3 
4 
5 

1.1738 
1.1775 
1.1880 
1  1872 
1  1918 

1  0050 
1.0082 
1.0129 
1.0165 
1.0204 

Uranyl  sulphate,  (U02)SO4. 

+H2O.    (de  Coninck.) 

+3H2O.  Efflorescent,-  Very  sol.  in  H2O 
and  alcohol. 

1  pt.  is  sol.  in  0.6  pt.  cold  H20;  in  0.45 
pt  boiling  H20;  in  25  pts,  cold  absolute 
alcohol;  in  20  pts,  boiling  absolute  alcohol., 
(Bucholz  ) 

Sol.  in  0.47  pt.  HSO  at  21°,  and  0.28  pt. 
boiling  H2O  (Ebelnxen ) 

100  pts.  HaO  at  15.5°  dissolve  160  pts  ,  and 
at  100°,  220  pts.  (Ure's  Diet.) 

1  pt.  is  sol.  in  5.3  pts  H20  at  13.2°;  5.16 
pts.  at  14  1°;  4.96  pts  at  15.1°;  4.88  pts.  at 
15.5°.  (de  Coninck,  A.  ch  1903,  (7)  28.  8.) 


Sp.  gr.  of  (UO2)S04-f-Aq  at  t°. 


t° 

%  (UO)aSO4 

Sp.  gr. 

14 

1 

1.0062 

15.5 

2 

1.0113 

11  3 

3 

1.0172 

10  2 

4 

1.0229 

10  2 

5 

1.0280 

10 

6 

1.0338 

14 

7 

1.0389 

15  6 

8 

1  0442 

11 

9 

1  0503 

10.3 

10 

1.0557 

11.4   • 

11 

1.0612 

11  6 

12 

1  0669 

(de  Coninck,  A.  ch,  1903,  (7)  28.  7.) 

Solubility  in  acids  +Aq. 
Ipt.  (UO2)S04issol.in: 
3.4  pts.  cone.  HC1  at  12.8° 
3.25  "       "      "     "  13.6° 

HBr(d-1.21)  "  12.9° 
et  tt  it  ^j  2C 

conc.HNO*  "  1213° 
"  "  "  10  8* 

HjS04(d=1.38)"12.7° 
ft  ,  tt  "14.0° 

5.6*  "  aqua  regia  (equal  vol.  HC14-  HNOa) 
at  15. 4°  „ 

5.47  pts.  aqua  regia  (equal  vol.  HC1+ 
HNO's)atl64* 

3.7  pts.  selenic  acid  (d«1.4)  at  15.3°. 

(de  Coninck,  A.  ch.  1903,  (7)  28.  8.) 


5.9 
6.1 

10.8  " 
11.2  « 
4.3  " 
4.1 


(de  Coninck,  A.  ch.  1903,  (7)  28.  7.) 

1  pt  is  sol.  in  37.9  pts.  alcohol  (85°)  at 
16.7°:  38  6  pts  at  15  8°.  (de  Coninck,  A. 
ch  1903,  (7)  28.  8.) 

Very  si.  sol.  in  formic  and  glacial  acetic 
acids,  (de  Coninck,  A,  ch.  1903,  (7)  28.  9.) 

Completely  pptd  from  (U02)SO4+Aq  by 
HC2H8O2.  (Persoz.) 


Uranyl  hydrogen  sulphate,  (U02)SO«, 
Very  deliquescent.    (Schultz-Sellack.) 
2(U02)SO4j  H2SO4-f5H2O.    Very  deliques- 

cent     (Wyroubotf,  Bull.  Soc.  Min.  1909,  32. 

351.) 

Uranyl  pyrosulphate,  (UOa)S207. 

Very  deliquescent.  Hisses  with  H2O. 
(Schultz-Sellack.) 

Uranotiranyl  sulphate,  US04,  (UOa)S04. 

Sol.  in  H20.  (Ebelmen.)  Decomp.  by 
boiling.  (Berzelius.) 

Min  Voghamte. 

Uranyl  sulphate  ammonia,  (UO2)SO4,  2NHa. 

(v.  Unruh,  Dissert.  1909.) 
(UO2)S04,  3NEs     (v.  Unruh.) 
(UO2)SO4,  4NH3.    (v.  Unruh.) 

Vanadous  sulphate,  V208,   4SOa+9H20. 

Sol.  in  H20.  (Brierley,  Chem.  Soc.  49. 
882.) 

Vanadium  sulphate,  V2O5, 2SOt=(VOj)2S*07. 

Deliquescent.   Easily  sol.  in  H3O. 

V20B,  3S08,'  PeHquescent.  Sol.  in  HaO 
and  alcohol. 

+3H20.  Deliquescent.  Very  sol.  in  H2O, 
but  decomp.  by  boiling.  Sol.  in  alcohol. 
(Ditte,  C.  R.  102.  757.) 

VS04-f-7H20.  Decomp.  by  air;  very  un- 
stable: sol.  in  H20.  (Piccini,  Z.  anorg.  1899, 
19.  204.) 

Vanadium    se$$msulphate,    V2(S04)t. 

Anhydrous. 

Insol.  in  H2O. 

Insol.  in  cone.  H2S04,  but  slowly  sol.  in 
boiling  dil.  H2S04.  Sol.  inHCl. 

Insol.  in  alcohol  and  ether.  (Stabler,  B. 
1905,38.3979.)  ,  ,  .  .  . 
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Vanadium  hydrogen  sulphate, 

V2(S04)3,  H2S04+12H2O. 

Sol  inHaO. 

Sol.  in  HC1  Insol  in  60%  H2SO4-{-Aq, 
alcohol,  ether  and  acetic  acid.  (Stahler,  B. 
1905,  38,  3978.) 

ZXvanadyl  sulphate,  V2O2(S04)2. 

Insol.  in  H2O,  HC1,  or  H3SO4-f  Aq,  but 
on  heating  to  400°  becomes  sol  in  H2O  if 
heated  to  130°  therewith.  (GerlandJ 

•f  4H2Q.  Very  slowly  sol.  in  H20  at  10°, 
quickly  at  60°,  and  still  more  rapidly  at  100°. 
Deliquesces  in  warm  moist  air  more  quickly 
than  it  dissolves  in  H2O  at  10°.  Insol.  in 
absolute  alcohol.  Very  sol.  in  alcohol  of  0.833 
sp.  gr.  (Berzelius.) 

+5H20.  (Koppel  and  Behrendt,  Z. 
anorg.  1903,  36.  168.) 

•f7H20,andlOE2O. 

-HSHsO.   Efflorescent.    (Gerland.) 

2V204,  5SO*-f  18H20.  (Gain,  C  R.  1906, 
143.  1154.) 

Va04,  3S03+10H20,  (G.) 

2V204,  7S03-j-20H20.  (G.) 

2V204,  9S03+22H20.  (G.) 

V204y  5SO3-f-12H20.  (G.) 

Dtvanadyl  hydrogen  sulphate. 

(V202)H2(S04)3=V204,  3S03+H20. 

+.2H20. 

-j-SHaO.  Deliquescent.  Very  slowly  sol. 
in  cold  H2O  or  alcohol.  Easily  sol  inhotH2O. 
(Gerland.) 

-f5H20.  Deliquescent.  Insol.  in  ether 
Scarcely  sol  in  alcohol.  Slowly  sol.  in  cold, 
easily  in  hot  H20,  (Crow.) 

•fl4H2O.  Easily  sol  in  cold  H20  or  dil 
alcohol,  (Gerland.) 

2VO*,  3SO,.  SL  sol.  in  H20.  (Koppell 
and  Behrendt,  Z.  anorg.  1903,  35. 163.) 

2VOS04,  H2S04-fH2O.  Very  slowly  sol. 
in  H20.  (Koppel  and  Behrendt,  Z.  anorg. 
1903.  35. 163.) 

2VOS04,  3H2S04+15H2O.  (Gain,  C.  R. 
1906,  143.  1156.) 

2VOS04;4H2S04+16H2O.  (G.) 

2VOS04,  3;H2S04+15H2O.  (G.) 

2VOS04,  7HaS04-f-15H20.  (G.) 

2VOS04,  SHaSOi-fieHaO.  (G.) 

Ytterbium  sulphate,  Yb2(S04)»+8H2Q. 

Quite  slowly  sol.  in  H2O  even  at  100°. 
Anhydrous  salt  is  easily  soL  in  much  H2O, 
but  if  little  H20  is  used  the  hydrous  salt  is 
formed*  which  only  slowly  dissolves.  Sol. 
in  KiSO4+Aq. 

100  pts.  HiO  dissolve  at: 
0*  15,5°  35°  55°  60° 
44.2  34.6  19.1  11.5  10.4  pts.  Yb4(SO4)i, 

70°      80°      90°      100° 

7,22    6.93    5.83    4.67  pts.  Yb,(SO4)«. 

(Cleve,  Z.  anorg.  1902,  32. 143.) 


Yttrium  sulphate,  basic,  Y2Oj,  S03  = 

(YO)2S04. 

Insol,  in  H2O.    (Berzehus.) 
2Y2O3,  S03-f-10H2O     (Cleve.) 

Yttrium  sulphate,  Y2(S04)8. 

Anhydrous.  More  sol.  in  H2O  than  the 
hydrous  salt,  and  more  sol.  in  cold  than  hot 
H20.  Solution  sat.  at  0°  separates  Y2 (SO4) 3 + 
8H20  at  50°.  100  pts.  H20  dissolve  15  2  pts. 
anhydrous  salt,  at  ord  temp. 

5  38  pts.  are  sol,  in  100  pts.  H20  at  25°. 
(James  and  Holden,  J.  Am.  Chem.  Soc.  1913, 
35.  561.) 

Easily  sol  in  large  amount  of  sat.  K2S04-f- 
Aq,  from  which  3K2S04,  2Y(S04)3  is  pptd.  on 
warming.  (Cleve  and  H&glund,  Sv.  V.  A. 
H.  Bih.  1.  No  8.) 

Solubility  of  Y2(SQ4)3  in  Na2SQ4+Aq  at  25' 


Pts 

Y2(S04)3 

per  100 
pts   HjsO 

Pts. 
NasSCU 
per  100 
pts  HsO 

Solid  phase 

5.61 

1.29 

6  38 

7  40 

3.85 
6  21 

Y2(S04)8 

8.43 

8  53 

5.86 

7  57 

4.75 

-7.72 

-   -       -          -  -  - 

3  42 

10.14 

2  36 

11.36 

2.02 

13  42 

1.90 

14  89 

1.79 

1.86 

16  51 

18.44 

Y3(S04)8jNa2S04+2H2O 

2  99 

19.96 

3.04 

21.05 

2.27 

27.14. 

1.52' 

28.22 

1.61 

28.13 

5.38 

0.0 

Na2SO4+10H2O 

(James  and  Holden,  J.  Am.  Chem.  Soc.  1913, 
35.  560.) 

-f8H20.  100  pts.  H20  dissolve  9.3  pts.  of 
cryst  salt  at  ord.  temp.,  and  4  8  pts.  at  100°. 
(Cleve,  Bull.  Soc.  (2)  21.  .344.) 

Less  sol.  in  H2O  containing  H2SO4  than  in 
pure  H20.  (Beraelius.) 

Completely  pptd.  by  HC2HsOj+Aq.  In- 
sol. in  alcohol. 

Yttrium  hydrogen  sulphate,  Yj(SO4H)8. 
(Brauner,  Z.  anorg.  1904,  38.  332.) 

Zinc  sulphate,  basic,  8Z&0,  S0,-f  2B[20. 

Insol.  in  H20.  (Schindler,  Mag.  Pharm. 
31.  181.)  .  . 

6ZnO,  SOs+10H2O.  Insol.  in  HjO.  (Kane, 
A.  ch.  72.  310.) 

4ZnO,  S08-i-2HaO.  Scarcely,  sol.  in  hot 
or  cold  HzO.  Sol.  in  ZnS04+Aq.  (Kuhn, 
Schw.  J.  60.  337.) 


SULPHATE,  ZINC,  BASIC 


1033 


+3E2O.    (Werner,  B.  1907,  40.  4443.) 

Solubility  of  ZnSO4  in  100  pts  H2O  at  t°. 

+5H20     Nearly  insol.  in  H20,    (Haber- 

mann.M  6.432) 
+6H20.    (Kraut,  Z,  anorg.  1897,  13.  5.) 

t° 

Pts. 
ZnS04 

t° 

Pts. 
ZnSO* 

t° 

Pts 
ZnSO* 

+7H20.     (Athanasesco.  C.  R.  103.  271  ) 

H-8H2O.    Extremely   slowly   decomp.  bv 

0 

44.0 

14 

52  8 

27 

62.1 

H20.    (ReuxdeL  J.  pr   1869,  (Ij  106.  3730 
4-10H2O      (Schmdler.) 

1 

2 

44  6 
45  2 

15 
16 

53  5 
54  2 

28 
29 

62.8 
63  6 

3ZnO,  S08.    Insol.  in  cold,  si.  sol.  in  hot 

3 

45  8 

17 

54  9 

30 

64.3 

H20     (Togel.) 

4 

46  4 

18 

55  6 

31 

65  1 

2ZnO,  S03.    (Athanasesco.) 

5 

47.0 

19 

56.3 

32 

65  8 

5ZnO,  S03     (Pickering,  Chem  Soc    1907. 

6 

47  6 

20 

57  0 

33 

66.6 

01.  1986.) 

7 

48  3 

21 

57  7 

34 

67  3 

+4H2O.     (Moody,  Am    J,  Sci.  1906,  [4] 

8 

48  9 

22 

58  4 

35 

68  1 

22.  184.) 

9 

49  5 

23 

59  2 

36 

78  8 

ftZnO,2SOa+12HA    (Remdel,  J.  pr  1869, 

10 

50  2 

24 

59  9 

37 

69  3 

(1)  106.  3740 

11 

50  8 

25 

60  7 

38 

70  4 

Zinc  sulphate,  ZnS04. 

12 
13 

51.5 
52.2 

26 

61  4 

39 

71.2 

Sol.  in  H»0  with  evolution  of  heat. 

Sol,  in  HCl+Aq. 

+H20.    (Stard.) 

H-2H2O.    Insol.  in  alcohol      (Kiihn ) 

+3J^H2O      (Anthon.) 

+5H20.  Insol.  in  boiling  alcohol  of  0.86 
sp.  gr  (Kuhn) 

+6H20.    (Marignac.) 

4-7H20.    Slowly  efflorescent 

M.-pt  of  ZnS04+7H20=50°.  (Tilden, 
Chem,  Soc.  45.  409.) 

For  solubility  data  on  hydrated  salts,  see 
below, 

Sol.  in  2+  pts  EkO  at-ord.  temp  ,  and  in  less  at  100°. 
(Bergmann ) 

100  pts  HaO  at  1044°  dissolve  8181  pts.  ZnSO*. 
(Griffiths.) 

100  pts  HaO  at  ord.  temp  dissolve  140  pts  ZnSOi-h 
7H*0  (Dumas ) 

Sol.  in  2  29  pts.  H2O  at  18.75°.    (Abl ) 

100  pts  H20  at  15.56°  dissolve  140  pts.  ZnS04+7H80, 
lire's  Diet ) 

100  pts.  HaO  at  15°  dissolve  14053  pts.  ZnSOi-j- 
7HA  and  has  sp.  gr.  =1 4442.  (Michel  and  Kiafft ) 

1  pt.  of  the  crystals  dissolves  in  0.923  pt.' 
JEfeO  at  17.5°,  and  forms  a  solution  of  1.4353 
sp.  gr,  (Karsten.) 

100  pts.  ZnSO4+Aq  sat.  at  18-20°  contain 
35.36  pts.  2nS04  (v.  Hauer,  J.  B.  1866.  59  ) 

100  pts,  HaO  dissolve  at: 
0°  20°          50°          75 

41.3        53.0        66.9        80.4  pts.  ZnSO4. 
(Tobler,  J.  B.  1865,  309.) 

100  pts.  H2O  at  20.5°  dissolve  163.2  pts. 
ZnSO4-H7H20.  (Schiff,  A.  109.  336.) 

100  pts.  H20  at  t°  dissolve  pts.  anhydrous 
ZnSQ4>  and  pts.  ZnSOA+7H20 . 


t° 

Pts. 
ZnSOt 

Pts. 
ZaS04  + 
7HaO 

te 

ZnSO* 

Pts. 

ZnS04+ 
7H20 

0 
10 
20 
30 
40 
-50- 

43.02 
48.36 
53.13 
58.40 
63.52 
68-,  75 

115.22 
138.21 
161  49 
190.90 
224  05 
-263.84. 

60 
70 
80 
90 
100 

74.20 
79.25 
84.60 
89.78 
95,03 

313.48 
369.36 
442.62 
533.02 
653.59 

(Poggiale,  A.  oh.  (3)  8. 467.) 


Decomp.  into  basic  salt  above  40°. 
(Mulder,  Scheik.  Verhandel.  1864.  74.) 

If  solubility  S  represents  number  of  pts. 
anhydrous  salt  in  100  pts.  of  solution,  8  = 
27.6+0.2604t  from  -5°  to  -f81°;  S=50.0— 
0.2244t  from  81°  to  175°.  (Staid,  C.  R.  106. 
2070 

Sat.  ZnS04+Aq  contains  at: 
1°       13°     20°     41°     49° 
29.1  32.6  34.8  40.2  40.9%ZnS04, 

55°     62°     70°     77°     100° 

43.4  45.0  47.0  46.5  44.7%ZnSO4, 

111°  12.°  137*  144°  169°  171° 
43.0  40.7  38  0  37.4  30.0  29.0% 

(fitard,  A.  oh.  1894,  (7)  2.  5510 


Transition  point  from  -f  6H2O  to  +1H20 
is  70°. 


Solubility  of  ZnS04+6H2O  in  H2O  at  t°. 


t° 

g  ZnSO*  in  100  g  HaO 

—5  0 
+0:1 
9.1 
15.0 
25.0 
30,0 
35.0 
,  39.0 

47  08 

49  48 
54  20 
•     57.15 
63  74 
•    65.82 
67  99 
70.08.-. 

(Cohen,  2.  phys,  Ch.  1900,  34.  182.) 
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Solubility  of  the  hepta-and  hexa-hydrates  of       Sat   ZnSO4+Aq  at  8°  has  sp.  gr.- 1.421 

r7—oi/"%     _j.  j.o  /  A  ,~4."u  „,-,    \ 


ZnS04  at  t 

p«wt  of  salt  expressed  in  percent  of  solu- 
tion. 


(AnthonJ 


t° 

p 

Sp.  gr  of  ZnSO4+7H2O  at  20  5° 
%  =  %ZnS04+7H20 

0 
0 
0 
15  00 
15  88 
30  70 
39.92 
39.95 
40  73 
41  49 
46  40 
49  97 
49  99 
50  00 
50.02 

29 
29 
29 
33 
33 
38 
41 
41 
41. 
41 
42 
43 
43 
43 
43 

43 
53 
49 
66 
85 
46 
36 
37 
43 
70 
68 
51 
41 
50 
61 

% 

Sp  gr. 

% 

Sp.  gr. 

% 

Sp.gr. 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1  0057 
1.0115 
1.0173 
1.0231 
1.0289 
1.0348 
1.0407 
1  0467 
1.0527 
1.0588 
1.0649 
1.0710 
1.0772 
1.0835 
1.0899 
1.0962 
1  1026 
1.1091 
1  1156 
1  1222 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1.1288 
1.1355 
1.1423 
1.1491 
1.1560 
1.1629 
1.1699 
1.1770 
1.1842 
1  1914 
1.1987 
1.2060 
1  2134 
1  2209 
1  2285 
1  2362 
1  2439 
1.2517 
1  2595 
1  2674 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
'59 
60 

1.2754 
1  2834 
1.2917 
1.3000 
1.3083 
1  3167 
1.3252 
1.3338 
1.3424 
1  3511 
1.3599 
1.3688 
1.3779 
1  3871 
1  3964 
1.4057 
1.4151 
1.4246 
1.4342 
1  4439 

Transition  point  from  +7H2O  to  +6HaO 
is  39°. 
The  formula  representing  the  change  of 
solubility  between  0°  and  39°  is 
p=29  5+0  270t+0  00068t2 
while   the   expression  for   the   hexahydrate 
above  40°  is 
p»41  35+0  210t+0.00070t2. 
(Barnes,  J.  phys.  Chern  1900,  4.  19.) 

Solubility  of  ZnS04+7H20  in  H20  at  t° 

(Schiff,  A,  110,  72.) 

Sp  gr.  of  2nSO4+Aq  at  15°. 
%=%ZnS04+7H20. 

te 

g.  ZnSO4  in  100  g  H*O 

—5 
+0.1 
9  1 
15  0 
25  0 
35  0 
39.0 

39  30 

41  93 
47  09 
50  88 
57  90 
66.61 
70.05 

%  ' 

Sp  gr 

% 

Sp  gr. 

% 

Sp  gr 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1.006 
1,013 
1  019 
1.024 
1.0288 
1.035 
1.041 
1.047 
1.053 
1.0593 
1.066 
1.073 
1.079 
-  1.085 
1  0905* 
1.097 
1  103 
1.110 
1.116 
1.1236 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1.130 
1,137 
1  143 
1.150 
1.1574 
1  164 
1  171 
1  179 
1  185 
1  1933 
1.200 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

1.280 
1.288 
.1.295 
1.304 
1.3100 
1  320 
1  330 
1.337 
1.346 
1.3532 
1.362 
1.380 
1.370 
1  390 
1.3986 
1  408 
1.416 
1.425 
1.435 
1  4451 

(Cohen,  Z.  phys.  Ch.  1900,  34.  182.) 
Solubility  in  H^O  at  high  pressures: 

Pressure              to 
in  atm. 

g  ZnSOi  in. 
100  g  H2O 

Solubility 
at  25° 

1           26 
600          26 
500          25.8 
1000          25.8 
1000          25.8 

57.95 
58.48 
58.32 
57.95 
57.95 

57.95 
57.92 
57.91 
57.55 
57.55 

'I  209 
1  216 
1  224 
1  231 
1  240 
1.246 
1.255 
1  263 
1  2709 

(Cohen  and  Sinnige,  Z.  phys.  Ch.  1909,  6T. 

•'    ^   .      > 

Liable  to  form  supersaturated  solutions. 

(Gerlach,  Z.  anal.  &"  2880 
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Sp..  gr.  of  ZnS04+Aq  at  23  5°    a  =no.  of  g 
equivalent  to  H  mol   wt  ,  dissolved  i 
1000  g  H20;  b-sp  gr.  if  a  is  ZnS04+ 
7H20,  Y2  mol  wt  =143.5;  c  =  sp  gr  if 
isZnSO,,  }4  mol  wt  =80  5 

Sp.  gr  of 

ZnS04+Aq. 

g.  salt  m  100  g  solution 

Sp.  gr. 

24  7170 
21.4444 
17.7573 
14  0307 
9.7426 
5  1110 

1.3152 
1.2665 
1,2145 
1  1645 
1.1106 
1.0565 

a 

b 

c 

a 

b 

1 
2 
3 
4 
5 
6 

1  077 
1  143 
1.199 
1.249 
1  294 
1  333 

1.084 
1  162 
1  236 
1  307 
1  376 
1  443 

7 
8 
9 
10 
11 

1.368 
1  400 
1  428 
1  453 
1  476 

(Charpy,  A.  ch.  1893,  (6)  29.  27.) 

Sp.  gr.  of  ZnS04+Aq. 

(Favre  and  Valson,  C.  K.  79.  968.) 
Sp.  gr.  of  ZnSQ4+Aq  at  18°. 

g  equivalents 
ZnSO4  per  liter 

t° 

Sp  gr.  t°/t° 

0  001309 
0  002616 
0  005212 
0  01039 
0.09818 
0  18842 
0  1890 
2  493 

13.59 
13.575 
13.573 
13.585 
13.621 
13.642 
16.11 
15  88 

1  0001126 
1  0002258 
1.0004451 
1.000886 
1  008189 
1  015587 
1  01550 
1  19385  . 

SJ 

ss 

Sp    gr 

6 
)£ 

Sp.gr 

6 

? 

N 
£ 

Sp  gr 

5 
10 

1.0509 
1.1369 

15 
20 

1  1675 
1  2313 

32 
50 

1  3045 
1  3788 

(Kohlrausch  and  Hallwachs,  W.  Ann.  1894, 

(Kohlrausch,  W.  Ann  1879.  1.) 

Sp.  gr.  of  ZnS04-f  Aq  at  room  temp,  con- 
taining: 

7.12          16.64      23.09%ZnS04. 
1.1064      1.1953   •  1.2814 


53.  27.) 

Sp.  gr  of  ZnS04+Aq  at  18.5°,  when  p  = 
percent  strength  of  solution;  d= ob- 
served density,  and  w= volume  cone. 


in  grams  per  cc, 


!-(wo"w) 


(Wagner,  W.  Ann.  1883,  18.  271.) 
Sp.  gr.  of  ZnS04+Aq  at  19.5°. 

p 

d 

W 

29.22 

'    25.14 
21.28 
17  08 
11.20 
8.44 
6.65 
3.82 
3.18 
1.46 
0.577 

1  3718 
1.3091 
1  2528 
1  1957 
1  1220 
1.0894 
1  0696 
1.0387 
1  0318 
1.0138 
1  0045 

0  40057 
0.32910 
0  26659 
0.20422 
0  12567 
0  09195 
0.07112 
0.03968 
0.03281 
0  01480 
0.00580 

Mass  of  salt  per  unit 
mass  of  solution 

Density  of  solution, 
(g  per  cc  ) 

0.00186 
0.00371 
0.00556 
0.00740 
0.01106 
0  01469 
0.01829 
0  02187 
0.02542 
0  02895 

1.00179 
1  00356 
1.00530 
1  00711 
1.01065 
1.01410 
1.01753 
1  02112 
1.02446 
1.02798 

(Barnes,  J.  phys.  Chem.  1898,  2.  542.) 

Sp  gr  ofdil  ZnSO4-hAqat20.004°. 
Conc.=g  equiv  perl  at  20.004°. 
Sp.  gr.  compared  with  H20  at  20.004°  =  !• 

(McGregor,  C.  N.  1887,  66.  4.) 
Sp.  gr.  of  ZnS04+Aq  at  25°. 

Cone. 

Sp   gr 

0  0000 
0.0001 
0  0002 
0  0005 
0.0010 
0.0020 
0  0050 
0  0060 
1.0100 

1.000,000,0 
1.000,008,6 
1.000,017,2 
1.000,043,2 
1.000,086,3 
1.000,172,3 
1.000,429,1 
1.000,514,3 
1.000,853,9 

Concentration  of  ZnSO* 
+Aq 

Sp.gr 

1—  normal 

V*-     " 

Vr-  -  " 
Vr-      " 
Vie-      " 

1.0792 
1,0402- 
1.0198 
1.0094 
,1.0047     . 

(Wagner,  Z.  phys.  Ch.  1890,  ,6.  400 

Lamb  and  Lee,  J.  Am.  unem.  »oc.  1913,  35. 
1690.) 
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Sat.  ZnSCU-f  Aq  boils  at  104.4°,  and  solu- 
tion contains  45  pts.  ZnSO4  to  100  pts  H2O 
(Griffiths.) 

Crust  forms  at  103.5°,  the  solution  contain- 
ing 68  pts.  ZnS04  to  100  pts  H2O.  Highest 
temp,  observed,  105°  (Gerlach,  Z.  ana]  26. 

B  -pt    of  ZnSO4+Aq  containing  pts.  ZnSO4 
to  100  pts  H3O. 


B-pt. 

Pts  ZnS04 

B-pt 

Pts  ZnSO* 

100.5° 
101  0 
101  5 
102  0 
102  5 

13  1 
25.0 
37.7 
45  4 
53  9 

103  0° 
103  5 
104  0 
104  5 
105  0 

61.0 
68  0 

74  9 
80  7 
85  7 

(Gerlach,  Z.  anal  26  432.) 
B-pt.  of  ZnSO4-f-Aq. 


g.  ZnSO-t  in 
100  g  HaO 

Rise  of  the 
b-pt. 

Barometric 
pressure  mm. 

2  886 

0  080 

743  0 

6.647 

0,169 

10  139 

0  266 

13.389 

0.372 

17.713 

0  461 

22  202 

0.591 

25.199 

0.690 

~-~2&.249- 

-  0  811 

_ 

30  470 

0.899 

742.0 

32.89 

0.995 

t 

35.18 

1.122 

< 

37.30 

1.240 

< 

39  83 

1.381 

< 

41  30 

1  459 

( 

44.56 

1.671 

c 

(Kohlenberg,  J.  phys.  Chem.  1901,  6.  370.) 

1  1.  absolute  H2S04  dissolves  0.0021  mols. 
ZnSO4  at  25°.  (Bergras,  Z.  phys.  Ch.  1912, 
72.  353.) 

Completely  pptd.  from  ZnS04-HAq  by 
HCjsHsO^  (Persoz.) 

Solubility  of  ZnS04  in  KOH-fAq. 


-Mols  KOH  to  1-moi- 
ZnSO* 

per  cent  "ZnO  in  ppt 

0.25 
0.50 
1.00 
1.62 
2.00 
3  00 
5.00 
7.00 
13.20 

17.11 
35.10 
68  08 
100.00 
98.49 
96.79 
89  76 
68  87 
0.00 

(Linebarger,  J.  Am.  Chem.  Soc.  1895,  17. 
360.) 

Difficultly  and  slowly  sol  in  sat  NH4CH- 
Aq,  with  separation  of  a  double  sulphate 

Sol  in  considerable  quantity  in  sat.  NaCl 
4-  Aq,  without  pptn  at  first,  but  finally 
JXTaaSC^  separates  out  See  under  NaCl. 

Sol  in  sat  NaN03+Aq  as  in  NaCl-f-Aq. 
See  under  NaNOs. 

Sol  in  sat,  KNOa-hAq  with  immediate 
pptn.  of  double  sulphate.  (Karsten  )  See 
under  KN03. 

Very  rapidly  sol.  in  sat'  K2SO4-fAq.  with 
separation  of  a  double  salt  (Karsten  )  See 
under  KoSO4. 

Abundantly,  in  sat.  CuSO4+Aq. 

Slowly  sol  in  sat  MgS04+Aq 

Very  rapidly  and  abundantly  sol  in  sat. 
NaS04-fAq. 

For  solubility  of  #nS04+Na2S04  see  under 
Na2S04  and  Na2Zn(S04)2+4H2O. 

Insol.  in  liquid  NHa.  (Franklin.  Am.  Ch. 
J  1898,  20.  830.) 

Insol.  in  alcohol  of  0.88  sp.  gr.  ;  1000  pts. 
alcohol  of  0.905_  sp.  gr.  dissolve  2  pts. 
(Anthon.) 

100  pts.  of  a  saturated  solution  in  40% 
alcohol  contain  3.48  pts,  ZnSO4-f  7H2O;  20%, 
39  pts.;  10%,  51.1  pts.  (Schiff,  J.  B.  1861. 
87.) 

100  pts.  absolute  methyl  alcohol  dissolve 
0.65  pt.  ZnSO4  at  18°.  (de  Bruyn.  Z.  phys. 
Ch.  10.  783.) 

100  pts.  absolute  methyl  alcohol  dissolve 
59  pts.  ZnS044-7H2O  at  17°. 

100  pts.  50%  methyl  alcohol  dissolve  15.7 
pts.  ZnS04+7H20  at  17°.  (de  Bnryn.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899. 
II.  1014,  Naumann,  B.  1904,  37.  4329.) 

100  pts  glycerine  dissolve  35  j>ts.  ZnSO4 
at  ord.  temp.  "(Klever,  Bull.  Soc/1872,  "(2) 
18.  372.) 

Insol.  in  methyl  acetate.  (Natmaann,  B. 
1909,  42.  3790):  ethyl  acetate.  (Naumann, 
B  1904,87.3601.) 

Min.  Gosalarite. 

Zinc  hydrogen  sulphate,  ZnH2(SO4)2+8H2O. 
Somewhat  difficultly  sol.  ha  cold,  easily  in 
hot  H20.    (v.  KobeD,  J.  pr.  28.  492.) 

Zinc  sulphate  ammonia,  basic,  4NH8.  4ZnO. 


Ppt.    (Schindler.)          ..... 
Zinc  sulphate  ammonia,  ZnSO*,  2NH8. 

+H20.    Decomp.  by  H2O  into  basic  zinc 
sulphate. 


.v 

A.  ch.  72.  304.) 

-f3H2O.    (Andre*.  C.  R.  100.  241.) 
ZnS04,  5NH8.    Sol.  in  H2O  with  partial 

decomp.    (Rose,  Pogg  20,  149.) 

Zinc  sulphate  cupric  oxide.  ZnSCL  2CuO-f 

5H2O7 

(Mailhe,  A.  ch.  1902.  (7)  2T.  169.) 
-  ZnS04,   3CuO-hajH20.      (Reeoura,   C.  R. 
1901,  182.  1415.)  . 
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+5H2O. 

2ZnS04,  3CuO+12H20. 
1902,  (7)  27.  169  ) 

7ZnS04,  24CuO4-sH20. 
1901,  132.  1415.) 


(Mailhe,  A.  oh. 
(Recoura,  C.  R. 


Zinc  sulphate  hydrazine,  ZnS04,  2N2H4. 

Sol.  in  NH4OH+Aq.  (Franzen,  Z.  anorg. 
1908,  60.  278.) 

Sol.  in  NH4OH+Aq  without  decomp. 
(Curtius,  J.  pr.  1894,  (2)  60.  345.) 

ZnH2(S04)2,  N2H4  1  pt.  is  sol.  in  185  pts. 
H.20  at  12°.  SI  sol.  in  dil.  acids.  Decomp. 
by  cone.  HN03  and  by  hot  cone.  H2S04. 
Very  sol.  in  NH4OH+Aq.  (Curtius,  J. 
pr  1894,  (2)  60.  331.) 

Zirconium  sulphate,  hasic,  3Zr02,  2S08. 

Insol.  in  H20.  Sol  in  HCl+Aq.  (Pay- 
kuU,  B.  12.  1719.) 

4Zr02,  SSOs-f  14H2(X  Ppt.  Difficulty  sol. 
in  H20.  (Hauser,  B.  1904,  37.  2024.) 

3ZrO2,  80s.  Insol.  in  boiling  H2O.  (Franz, 
B.  3.  58.) 

7ZrO2.  6SOs.  Insol.  in  H20.  (Endemann, 
J.  pr.  (2)  11.  219.) 

Zr02,  S08  Sol.  in  very  little  H20.  More 
H20  decomp  into  3Zr02,  2S08  and  Zr(SO4)2. 
(Berzehus ) 

3Zr02,  4SO3+15H20.  Sol.  inH20.  (Pay- 
kull.) 

6Zr02,  7S03+19H20.  Sol.  in  H2O  (Pay- 
kull.) 


Solubility  of  Zr(S04)2+4H20   in   H2S04+ 
Aq  at  t°. — Continued. 


t° 

g  ZrOa 

g  SOa 

0.33 

42.1 

0  14 

46  8 

0  13 

47  1 

0  15 

56.7 

0  20 

56  8 

0  27 

57.1 

0.50 

57  5 

0.60 

57  8 

2  00 

59  5 

3  25 

60.4 

4  40 

61  4 

22 

0  10 

56  1 

0.13 

46.5 

0  21 

57  2 

(Hauser,  Z  anorg.  1907,  64.  197.) 
Zirconium  hydrogen   sulphate,   Zr(SO4)2, 


Solubility  in  H2S04+Aq.  at  39.5°. 

100  g.  of  the  solution  contain: 
0.11        0.10        0.10        g.  Zr02 
81.4        81.6        81.5        g.SOa. 

(Hauser,  Z.  anorg.  1907,  64.  200.) 

+3H2O. 

Solubility  in  H2S04+Aq  at  t°. 


Zirconium  sulphate,  Zr(S04)2. 

100  g  of  the  solution  contain: 

Anhydrous.     Slowly  but  completely  sol. 
in  cold,  quickly  in  hot  H2O. 

t° 

g  ZrOa 

S  80s 

Sol.  in  warm  H2SO4)  but  separates  on  cool- 

39 5 

4.55 

61.5 

ing.    Precipitated  from  aqueous  solution  by 

3.25 

62  5 

alcohol. 

3.33 

63  S 

+4H2O.   Easily  sol.  in  H20. 

3.35 

v/O  .  O 

63  8 

100  pts.  of  the  solution  contain  59.3  pts. 
of  the  hydrated  salt  at  39.5°.    (Hauser,  B 

1.80 
1  60 

64  2 
64  6 

1904,  37.  2025. 

1.55 

65.0 

1  12 

66  8 

Solubility  of   Zr(SO4)2+4H20    in  H2S04+ 

0.96 

68  4 

Aq  at  t°. 

100  g.  of  the  solution  contain: 

22 

0.80 
0.65 

66.4 

fi7   5 

t° 

g.  ZrOa 

g.S08 

0*60 

u»  .  o 
68  1 

39.5 

19.5 

25.46 

(Hauser,  Z.  anorg.  1907,  64,  200.) 

19.3 

25.6 

19.6 
1Q  ^ 

25.99 
9fi   5 

Persulphuric  acid,  HS04 

J.J7    O 

18  8 

*i\j  ,O 

27.0 

See  Persulphuric  add. 

18.15 
17.3       ' 

27.6 
25.3 

Pg/rosulphuric  acid  and  ^rosulphates. 

16.2 

29.1 

See  under  Sulphuric  add  and  sulphates. 

9.6 

32.3 

5.3 

34.7 

Sulphuric  boric  acid. 

3.51 
1.03 

36.01 
38.2 

See  Borosulphuric  add. 

0.46 
0.31 

39.8 
42.0 

Sulphuric  vanadic  acid,  V20rf,  3SO»+3HOj. 

See  Sulphate,  vanadium. 
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SULPHUROUS  ACID,  ANHYDROUS 


Sulphurous  acid,  anhydrous,  S02. 
See  Sulphur 


Sulphurous  acid,  H2SO3. 

Known  only  in  aqueous  solution,  from 
which  S02  is  given  oft  upon  heating.  Crys- 
tallizes in  cold,  with  various  amounts  "of 
water,  forming  compounds  which  approxi- 
mate H2S03~f8H2O  (Pierre,  A.  68.  228); 
H2SO3+-10H2O  (Dipping,  Bull.  Ac.  St. 
Petersb.  7.  100);  H2SO3-fl4H20  (Sch6n- 
feld,  A.  96.  22);  H2SO3-f6H20  (Roozeboom, 
R.  t.  c  3.  29,  59,  75,  84;  Geuther,  A.  224. 
218).  Crystals  are  sol  in  2  pts.  H2O  at  10°. 
(Pierre.) 

For  sp  gr.  of  solutions,  etc.,  see  sulphur 
dioxide. 

Sulphites. 

Normal.  Only  the  alkali  sulphites  are  sol 
in  H20,  and  they  are  insol  or,  only  si  sol.  in 
alcohol. 

Insol.  in  liquid  NH3.  (Franklin,  Am.  ch 
J.  1898;,  20.  824.) 

And.  All  the  acid  sulphites  are  sol  inHgO 

In  general  it  is  rarely  possible  to  determine 
whether  the  compd.  described  is  a  pure 
chemical  compound  or  not.  It  is  probable 
that  many  substances  described  by  Svenssen 
and  others  are  isomorphic  mixtures  whose 
composition  depends  upon  the  temp,  and 
cone,  of  the  solution  in  which  it  was  pptd 
(Rosenheim,  Z  anorg.  1900,  25.  72.) 

Aluminum  sulphite,  basic,  A1208,  S02-f  4F20. 

Insol.  in  H20;  sol.  in  H2S05+Aq.  (Four- 
croy  and  Vauquelin.) 

6Al(OH)3,AI2(S03)3-f9H20  Ppt  (Seubert, 
Z  anorg.  1893,  4,  66.) 

Ammonium  sulphite,  basic,  (NH4)2S08i  NH3 


Sol.  in  H20.    Pptd.  from  aqueous  solution 
by  alcohol.    (Muspratt  ) 
Does  not  exist,    (Marignac.) 


Ammonium  sulphite, 

Very  hydroscopic.  (Divers,  Chem.  Soc. 
1900,  77.  336.) 

Insol.  in  acetone  (Eidmann,  C.C  1899, 
H.  1014.) 

-f  H20.  Slowly  sol.  in  H20.  (Muspratt, 
A.  50.  268.) 

Sol.  in  1  pt.  H20  at  12°.  (Fourcroy  and 
Vauquelin,  Crell.  Ann  1800.  2.  415.) 

More  sol.  in  hot  H20  with  evolution  of 
NH«.  SI.  sol.  in  absolute  alcohol.  (Mus- 
pratt ) 

Much  more  sol.  in  alcohol  than  K2SO3 
(Pierre.) 

Loses  ISTHs  in  the  air. 

Sol.  in  H20.  Cone,  solution  charged  with 
KHS  will  deposit,  salt  on  evaporation  over 
KOHL  DiL  solution  decomp.  on  evaporation 
(Divers,  Chem.  Soc.  1900,  77.  335.J 


(Naumann,   B.   1904, 


Insol    in  acetone 
37.  4329  ) 


Ammonium  hydrogen   sulphite, 

Insol.  in  acetone  (Eidmann,  C  C.  1899, 
II.  1014,  Naumann,  B.  1904,  37.  4329.) 

Ammonium   ps/rosulphite,    (NE4)2S2O5. 

Deliquescent.  Very  sol.  in  H2O  and 
alcohol  Insol.  in  ether  (Fock  and  Kluss, 
B  23.  3149.) 

Very  sol.  in  H2O;  very  hydroscopic.  Aq. 
solution  is  si.  decomp.  on  evaporation. 
(Divers,  Chem.  Soc.  1900,  77.  336.) 

Ammonium  cadmium   sulphite,   (NH 4)2863. 

CdS03. 

Nearly  insol  in  H2C.  Partly  sol.  m  excess 
of  H2S03-f  Aq,  but  separates  out  on  boiling. 
(Schuler,  A.  87.  34.) 

Ammonium  cobaltous  sulphite,   (NH4)2S03, 


CoSO8-f£E20. 
Decomp.  on  air.     (Berglund,  B.  7.  469 ) 

Ammonium  cobaltocobaltic  sulphite. 
See  Cobaltisulphite,  ammonium  cobalt 

Ammonium  cuprous  sulphite,  (NH4)2SOS, 
2Cu2SOa+2H20. 

(Bottinger,  A.  61.  411.) 

(NH4)2S03,  Cu2S08.  InsoL  in  cold,  de- 
comp by  boiling  H20.  (Rogojski,  J.  B.  1861. 
366.) 

Decomp.  by  warming  with  H20,  in  which 
it  is  insol.  Sol.  in  acids  with  evolution  of 
(Rosenheim  and  Steinhauser,  Z.  anorg. 
1900,  25.  99.) 

4-2H20      (Commaille,  J.  B.  1867.  300.) 

2(NH4)2S08,  Cu2SO8+3H20.  Very  sol.  in 
H20.  Solution  decomp.  on  standing.  De- 
comp. by  acids.  (Rosenheim  and  Stein- 
hauser.; 


5(NH4)2S03,  Cu2SO3H-2H2O.  Decomp. 
on  air.  Sol.  in  H20  with  decomp.  (Svensson.) 

6(NH4)2S08,  Cu2SO8H-4H20.  Easily  de- 
comp, (Rosenheim  and  Steinhauser.) 

7(NH4)2S03,  Cu2S08H-4E20.  Very  sol.  in 
H20.  Solution  soon  decomp.  (Rosenheim 
and  Steinhauser.) 

+10H2O.  Decomp  on  air.  81.  sol.  in 
warm,  less  sol.  in  cold  H2O  (de  Saint-Gilles.) 

4-14H2p,  Decomp.  on  air.  Sol.  in  H20, 
but  solution  decomp. 

Very  easily  sol.  in  mother  liquor.  (Svens- 
son, Acta  Lund.  1899.  13,1 

Ammonium  cuprocupric  sulphite,  (NH4)2SO3. 

2Cu2S08,CuS08-f5H20. 
Insol.  in  H2O  and  weak  acids.     Sol.  in 
NBUOH+Aq.     (de  Saint-Gilles,  A.  ch.  (3) 

+6}^H20.  Ppt;  (Rosenheim  and  Stein- 
hauser, Z,  anorg.  1900,  26.  98.) 
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Ammonium  glucinum  sulphite, 

(NH4)20,  2G10,  3S02+4H20. 
Ppt     Very  unstable  in  the  air. 
heim,  Z  anorg.  1897,  15.  310 ) 


(Rosen- 


Ammonium  gold  (aurous)  sulphite, 

3(NH4)2S08,Au2S08. 

Very  easily  sol.  in  H20.    Insol.  in  alcohol 
(Haase,  Z.  Ch.  1869.  535.) 

Ammonium  gold  (aurous)  sulphite  ammonia. 

(NH4)2S03,  3Au2S03,  6NH3+H20. 
Decomp.  by  H2O.   Sol.  in  warm  NH4OH-f 
Aq,  but  decomp.  by  boiling. 


by  H2 
201.) 


;Au8(S08)2,  3NH8+4E20.    Decomp. 
(Rosenneim,  Z.  anorg.  1908,  69. 


Ammonium  indium  sulphite. 
See  Iridosulphite,  ammonium. 

Ammonium  iron  (ferrous)  sulphite. 

(NH4)2S08,  FeS08+sH20; 
(Berglund.) 

Ammonium  iron  (ferric)  sulphite  sulphate, 
'  FeS08SO4NH4H-H2O 
SI.  sol.  in  cold  H20.     Decomp    by  cold 
dil.  HC1      (Hofmann,   Z.  anorg.   1897,   14. 
287) 

Ammonium  magnesium  sulphite* 

(NH4)2Mg3(S03)4+18H20. 

Very  sfc  sol.  in  H20  (Fourcroy  and  Vau- 
quehn.) 

Sol.  in  H2S08+Aq. 

+5H20  Much  more  sol.  in  H20  than 
MgS08  (Rammelsberg.) 

Ammonium  manganous  sulphite,  (NH4)2S03, 
MnSOa. 

Relatively  easily  decomp  by  H2(X  (Berg- 
lund, Bull.  Soc.  (2)  21.  213.) 

Not  easily  decomp.  (Gorgeu,  C.  R.  96. 
376.) 


Ammonium  mercuric  sulphite, 

HgS08. 

Very  easily  sol  in  H20,  but  H2O  solution 
gradually  decomp  ,  even  in  the  cold. 


Ammonium  nickel  sulphite, 

3NiSOa+18H20. 
Sol.  in  H20.    (Berglund,  B.  7.  469.)  ^ 

Ammonium  platinous  sulphite* 
See  Platosulphite,  ammonium. 

Ammonium  potassium  sulphite,  10(NH4)sSOi, 


Decomp.  by  H20,  etc.     (Hartog,  C.  R. 
109.  221.) 


Ammonium  scandium  sulphate, 

(NH4)2S08,  Sc2(S03)3-f  7H20. 
Insol.  in  H20.     Difficulty  sol.  in  H2SO8-f 
Aq.    (Meyer,  Z.  anorg  1914,  86.  281.) 

Ammonium  silver  sulphite,  (NH4)2S08; 
Ag2SO8. 

Insol.  in  H2O,  but  gradually  decomp. 
thereby  (Svensson.  B  4.  714 ) 

6(NH4)2S03,  AgzSOs+^HaO.  Sol.  in  H20 
without  decomp.  (Svensson.) 

3(NH4)2S03,  4NH4HSO,,  Ag2SO3+18H20. 
Easily  sol  in  H20,  but  decomp.  by  warming. 

Ammonium  sodium  hydrogen  sulphite, 

NH4Na2H(S08)2-HH2O. 

Not  deliquescent.  (Mangnac,  Ann.  Min. 
(5)  12.  29.) 

100  pts.  H2O  dissolve  42  3  pts.  salt  at  12  4°, 
and  48  5  pts.  at  15°.  (Schwicker,  B.  22. 1732.) 

+5H20  =2Na2S03,  (NH4)2S2Ofi+H20. 
(Tauber,  Techn.  J.  B  1888,  444.) 

Ammonium  tellurium  sulphite,  (NH^SOs, 

TeS08-fsH20. 
Sol.  in  H20.    (Berglund,  B.  7.  469.) 

Ammonium  uranyl  sulphite. 
NH4(U02)(OH)S03 

Insol  in  pure  H20  More  sol.  hi  H2S03+ 
Aq  than  the  K  salt,  and  less  than  the  Na 
salt  (Scheller,  A.  144.  240  ) 

(NH4)20,  2U03,  3S02. 

(NH4)20.  4UO8,  5S02. 

(NH4)20,  3UO3,  2S02. 

(NH4)20,  U03,  2S02.  (Kohlschtitter,  A. 
1900,  311.  10 ) 

Ammonium  vanadium  sulphite. 
See  Vanadiosulphite,  ammonium. 

Ammonium  vanadyl  sulphite. 

(NH4)2S03,  VOS03+2H20. 

Sol.  in  H2O  with  decomp.  (Koppel,  Z. 
anorg.  1903,  36.  184.) 

(NH4)20,  3V02,  2S02+H20.  Sol  in  cold 
H20  without  decomp. 

Easily  sol.  in  mineral  acids  and  alkalies. 

SI.  sol.  in  alcohol  and  ether.  (Koppel 
Z  anorg.  1903,  36.  182.) 

Ammonium  zinc  sulphite,  (NH^SOa,  ZnSO«. 
Sol.  in  H20.    (Berglund,  B.  7,  469.) 

'Ammonium  sulphite  mercuric  chloride, 

O/'XTTT  \   Q/""^        TTn-Ol 
£i  ^JLM  rO.4j/  2Ovx  3.     JuLg\^l2. 

SI.  sol.  m  cold,  decomp.  by  boiling  H2O. 
(de  St-Giles,  A.  ch  (3)  36.  95.) 

Antimony  sulphite,  Sb203,  3S02(?). 

Insol.  in  H2O.    (Berzelius.) 

Could  not  be  obtained.  (R6hrig,  J.  pr. 
(2)  37.  241.) 
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Barium  sulphite,  BaS08. 

Very  si  sol  m  H20.  (Fourcroy  and  Van 
quelin,  A.  ch  24.  301.) 

Sol  in  about  46,000  pts  H20  at  16° 
(Autenneth,.Z.  anal.  1898,  37.  294  ) 

Sol.  m  H2S03+ Aq. 

Insol.  in  acetone  (Naumann  B.  1904,  37 
4329);  methyl  acetate  (Naumann,  B.  1909 
42.  3790.) 

Solubility  in  sugar  4- Aq  at  t°. 


100  ccm  of 

Solvent 

t° 

solution  con- 

tain g  BaSOs 

water 

20 

0  01974 

sucrose  -j-Aq  10°  Brix 
'                20°      " 

0  01040 
0  00968 

'                30°      " 

0  00782 

40°      " 

0  00484 

50°      " 

0  00298 

(sat.)  '             60°      'fc 

0  00223 

water 

80 

0  00177 

•   sucrose  -f-Aq  10°  Brix 

t             t  20°      <f 

0  00335 
0  00289 

t     3QO           <C 

0  00223 

t                 ;    4QO         u 

0  00158 

<             <  50°      " 

0  00149. 

(sat  )  (          '  60°      " 

0  00112 

(Rogowicz,  C.  C.  1905,  II.  1223.) 

Barium  cobaltic  sulphite. 
See  Cobaltteulphate,  barium. 

Barium  gold    (aurous)    sulphite,    3BaSOs, 

AuaSOa+arHaO. 
Ppt.    (Haase.) 

Barium  mercuric  sulphite,  BaSOs,  HgSOs+ 

H20. 
Bpt.    (Barth,  Z.  pbys.  Ch  9.  196.) 

Barium  mercuric  sulphite  chloride, 

BaS03,  BaCl2,  2HgS08+3HH20. 
(Earth,  Z.  pbys.  Ch.  1892,  9.  208.) 

Bismuth  sulphite,  basic,  Bi203,  3S02-f-5H20. 
Insol,  in  H2O,  alcohol,  or  ether.    SI.  sol.  in 

.    (K6brig,  J.  pr.  (2)  37.  241.) 
BiCOiSOi,  3(BiOH)S08-f  H20.      (Seubert 
n   Elten.2.  anorg.  1893,  4.  72-5.) 

2(BiO)2S08,  3(BiOH)SO8-l-2H20.    (S.  and 

\ 

*3(BiO)2S08,  7(BiOH)SOs+10H20.    (S.  and 


B.) 


. 

4(BiO)aS03,  (BiOH)SO,+5H»0.     (S.  and 


E.) 
9(BiO)2S08,  (BiOH)S08-f2H20.     (S.  and 

B.) 

Bismuth  cobaltic  sulphite. 
Bee  Cobaltisulphite,  bismuth. 


Cadmium  sulphite,  CdS08. 

Difficultly  sol.  in  H2O  EasUy  sol  in  dil. 
acids.  (Rammelsberg,  Pogg.  67.  256  ) 

-f-2H20.  Difficultly  sol.  m  H20  Sol.  in 
H2SO3+Aq.  Sol.  in  NH4OH+Aq.  Insol.  in 
alcohol.  (Muspratt,  PhU.  Mag.  (3)  30,  414.) 

Insol.  in  acetone  (Naumann,  B.  1904,  37. 
4329) 

Contains  2>gH20.  (Deniges,  Bull.  Soc.  (3) 
7.  569  ) 

Cadmium  sodium  sulphite,  3CdS08,  Na2SO«. 
Sol.  in  H20,    (Berglund,  B.  7.  469.) 

Cadmium  sulphite,  ammonia,  CdSOs/  NH|. 
Decomp.  by  H2O.   Pol  without  decomp.  in 
hot  NH4OHHhAq     (Rammelsberg,  Pogg.  67* 
256.) 

Caesium  sulphite,  Cs2S08. 

Easily  sol.  in  H20.  81.  sol.  in  alcohol. 
(Chabri6,  C.  E.  1901,  133.  2970 

Caesium  hydrogen  sulphite,  CsHS03. 

Easily  sol.  in  H20.  SI.  sol.  in  alcohol. 
(Chabne\  C.  E.  1901,  133.  297J 


Calcium   sulphite,   basic, 

5S03. 
(Schott,  Dingl.  202.  52 ) 


Calcium  sulphite,  CaSO«-f2HaO. 

Slowly  effloresces.  Sol.  in  800  pts.  cold 
H2O.  (Berzeljois.) 

Insol.  m  H2O.    (Re>hrig,  J  .  pr.  (2)  37.  230.) 

0.043  g.  is  sol.  in  1  1.  H20  at  18°.  (Weis- 
berg,  BuU.  Soc  1896,  (3)  16.  1249.) 

CaSOj  equiv.  to  78  mg.  CaO  is  sol.  in  1  1. 
H20  at  KWT.  (Robart,  C.  A.  1913.  2500.) 

Very  sol.  in  H2SOa4-Aq.    See  CaH2(SOs)2. 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Cb.  J. 
1898,  20.  827.) 

CaSOs  equiv.  to  37  mg  CaO  is  sol.  in  1  1. 
12%  cane  sugar-f  Aq  at  100°.  (Robart,  C.  A. 
1913.  2500.) 

0.0825  g.  is  sol.  in  1  1.  10%  gugar  +Aq.  at 
18°;  0.0800  g  is  sol.  in  1  1.  30%  sugar  -f-Aq.  at 
18°.  (  Weisberg,  Bull  Soc.  1896,  (3)  15.  1249.) 

Insol    in  acetone.     (Krug  and  M'Elroy.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3790:  etbyl  acetate.  (Naumann. 
B.  1904,  37.  3601.) 

KH20.    (RammelsbergO 

Calcium  hydrogen  sulphite,  CaH2(SOs)2. 

Know  only  in  solution. 

100  ccm.  H20  containing  9  g.  S03  dissolve 
0.553  g.  CaSO8  to  form  a  solution  of  1.06  sp. 
gr.  (Gerland,  J,  pr.  (2)  4,  119.) 

Calcium  cobaltic  sulphite* 
See  Cobaltisulphite,  calcium. 
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Cerous  sulphite,  Ce2(S08)s-f  3H20. 

More  sol.  in  cold  than  hot  HaO. 

Solution  gradually  decomposes.    (Berthier, 
A.  ch.  (3)  7.  77  ) 

Chromous  sulphite,  CrS03. 
Precipitate.    Insol  in  H20.    (Moberg.) 

Chromium  sulphite,  basic,  Cr2O3,  S02. 

Colloidal  modification.  Sol.  in  H20. 

2Cr2O8,  SO2.    Ppt.     (Recoura,  Bull.  Soc. 
1898,  (3)  19.  169  ) 


Chromic  sulphite. 

Known  only  in  a 
cipitates  a  basic 

2Cr2O3,  3S02-H6H8O.   Precipitate.    (Dan- 
son,  Chem.  Soc.  2.  205.) 


n  aqueous  solution,  which  pre- 
salt on  boiling. 


Chromic   potassium  sulphite,   K20,    Cr2O3, 

2SOi+£H20. 
Precipitate.    (Berglund,  B.  7*  470.) 


Cobaltous  sulphite,  basic. 
Ppt.      Decomp.    by    HaO. 


Elteaa.) 


(Berthier.) 
(Seu- 

(Seubert  and 


Cobaltous  sulphite,  CoSO8. 

H-3H2O.  Nearly  insol.  in  HjO.  SoL  in 
H2S03  -t-Aq,  (Rammelsberg.) 

Partly  sol.  in  NH4OH-J-Aq. 

H-5H20.  InsoL  in  H20.  Sol.  in  H2SO8+ 
Aq  (Muspratt,  A.  30.  282.) 

Cobaltocobaltic  sulphite. 
See  Cobaltisulphite,  cobaltous. 

Cobaltic  sulphite  with  SMsSOa, 
See  Cobaltisulphite,  M. 

Cobaltous  potassium  sulphite,  CoSO»,  K2SOS 

-HeBW). 

Ihsol.  in  H20;  easily  sol.  in  HC14-Aq. 
(Schultze,  J.  B.  1864.  270.) 

Cobaltic  potassium   sulphite,    Co2(S08)3, 


SL  sol.  in  H2O;  easily  sol,  in  H2S08-hAq  or 
HCl-hAq.    (Schultze.) 

Cobaltous  sodium  sulphite,  3CoO,   Na*0, 


Insol.  in  H20.    Easily  sol.  in  HGl-f-Aq. 
(Schultze.) 

Cobaltic    sodium    sulphite,    Co*6i,    Na*0, 

3SOa. 
SL  sol.  in  H20.    (Schultze.) 


"Cuprous 


Cuprous  sulphite,  Cu2SOi-f  H2O. 

(a)  Red.  SI.  sol  in  H2O.  SoL  in  NH^OE 
or  HCl-fAq.  (Rogojski,  J.  B  1851.366.) 

Could  not  be  obtained  by  St.  Gilles  or 
Svensson  (B,  4.  713). 

Insol.  in  H20,  alcohol,  or  ether.  (Etard,  C. 
R.  96.  38.) 

Composition  is  (Cto^sHjetSOiJa 
isosulpnite,"  according  to  Etard. 

+HH20.    Etard's  formula, 
is  incorrect. 

The  salt  is  almost  colorless.      (Ramberg 

phys.  Ch.  1909,  69.  512.) 

(0)  White.  Normal  salt.  Insol.  in  H8O, 
alcohol,  or  ether  (Etard.) 

Cupric  sulphite,  basic,  4CuO,  S02+7H2O. 

Insol.  in  H2O,  and  deconxp.  by  washing 
therewith.  (Millon  and  Commaille.) 

7CuO,  4SOa+8H2O.  Sol.  in  dil.  H8SO4. 
fSeubert  and  Elten,  Z.  anorg.  1893,  4.  48.) 

3CuO,  2SO«+l}<HjD  SI  sol.  in  H2O. 
(Newbury,  Am.  Ch.  J.  14.  232.) 

TCuO,  4S02+8H20,  or  4CuSO«,,  3Cu(OH)a 
-f-5H2O.  SoL  in  dil.  H2S04-hAq.  (Seubert 
and  Elten,  Z.  anorg.  1893,  4.  50.) 

Cuprocupric  sulphite,  CuSO8,  Cu2SOa-h2H3O. 

Nearly  insol.  m  cold  H2O.  Decqmp.  by 
boiling. 

Sol.  in  HaSOa-t-Aq,  HC1,  or  NH4OH+Aq. 
(Berthier.) 

Sol.  in  very  dil.  HN08-|-Aq.  (Dipping, 
J.  B.  18W-  365  ) 

Insol.  in  H2SOa.  HC2H8O2,  or  Cu  salts+Aq. 
(de  St.  Gilles.) 

+5H20.  InsoL  in  H20.  Easily  sol.  in 
HaSOa-i-Aq,  HC2H8O2-|-Aq,  in  cupric  salts 
+Aq,  NH4OH-f  Aq,  or  SCl+Aq.  (de  St. 
GiUes/A.  ch.  (3)  42.  340 
,  Composition  is  (Cu})CugHio(S04)8  +21H2O, 
ffacid  euprosocupric  oc&sulpMte."  (Etard, 
C.  R.  96.  1475.) 

Cuprous  ferroferric  sodium  sulphite,  Cu2O, 
2FeO,  Fe20»,  Na20,  GSOa+ieHaO. 

Sol.  in  about  1000  pts.  H2O. 

Sol.  in  cold  dil.  H^SOi+Aq;  aoL  in  cold 
'dil.  HCl+Aq  with  a  residue  of  CuaCl*. 
(Stromeyer,  A.  109.  237  ) 

Cuprous  lithium  sulphite,  Cu*S08,  Li2SO,-f 

2H20. 

Insol.  in  H20,  but  gradually  decomp. 
thereby,  (fitard,  C  B.  915.  138.) 

Cupric  mercuric  sulphite,  CuSOi,  HgSOt. 
Sol.  in  H2O  in  all  proportions,  but  decomp. 
on  boiling. 

Cuprous  potassium  sulphite,  Cu,SOt, 

' 


(Vohl,J.pr.95.219.) 

+2H30.     SoL   in    HaO  .  with    decomp. 
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(Rosenheim  and  Steinhauser,  Z.  anorg.  1890, 
25.  96.) 

Cu2S03,  2K2S03.  (Chevreul,  Graham, 
etc  ) 

Does  not  exist     (Svensson  ) 

Cu2O,  3K20,  6SO2+7H2O=4KHSO3, 
K2S03,  Cu2S03-h5H20  Decomp  by  H2O 
(Svensson,  B.  4.  713.) 

Could  not  be  ob tamed.  (Rosenheim  and 
Steinhauser.) 

Cu20,  4K2O,  8SO2 + 3H20  =  6KHS03, 
K2SO3,  Cu2SO3  Decomp  by  H20.  (Svens- 
son ) 

Could  not  be  obtained,  (Rosenheim  and 
Steinhauser.) 

Cu2S03,  8K2SO3-H6B20.  Sol  in  H20 
with  decomp.  (Rammelsberg,  Pogg  57.  391.) 

Does  not  exist,  according  to  Svensson, 

Cuprocupric  potassium  sulphite,  3Cu2S08, 

3CuSO3,  K2SO3 
Properties  as  cuprous  potassium  sulphite 


(Rogojski, 


ties  as  cup 
,  J.  B.  185 


1.  367.) 


2Cu2S03,  CuSO3,  K2S03H-5H20.  Insol 
in  H2O  and  weak  acids,  (de  St-Gilles  ) 

Cu2S03,  4CuS08,  K2S08+16H20.  De- 
comp. by  H20.  (Rosenheim  and  Steinhauser. 

Cuprous  sodium  sulphite,  Cu2S08,  NauSOa. 

+2H20  Decomp  by  F20.  (Svenssan, 
1870.) 

t*  +11H20.    Insol.  in  cold  H2O,  but  decomp. 
by  excess.    (Etard,  C.  R.  95.  138.) 

2Cu2S03,  3Na2S03-f29H20.  Insol.  in  H20. 
(Rosenheim  and  Steinhauser,  Z  anorg  1900, 
25.  94.) 

Cu2S03,  5Na2SC3-f38H2O.  Decomp.  by 
H2O.  (Svensson.) 

Cu2S03,  7Na2S03-j-19H2O.  Completely 
sol.  in  H20,  but  solutions  decomp.  on  stand- 
ing. (Svensson.) 

"Cuprous  sodium  octosulphite," 
~     • (Etard.) 


5Cu2S03,  2Na2S03+30H20  Easily  de- 
comp. (itosenheim  and  Steinhauser,  Z. 
anorg.  1900,  26.  94.) 

Cuprocupric  sodium  sulphite, 

Cu2S08,  2CuS05,  2Na2S08+6H20. 

Nearly  insol.  in  cold,  decomp.  by  hot  H20. 
(Rosenheim  and  Steinhauser.  Z.  anorg.  1900, 
26.95) 

-j-8H20.  Decomp.  by  H20.  (Rosenheim 
and  Steinhauser.) 

Cuprocupric  sodium  hydrogen  sulphite, 


Insol.  in  H20.    (fiitard,  C.  R.  94.  1422.)  " 
(fitard.) 


Copper  sodium  sulphites. 

Doubtless  many  of  the  compds  described 
in  this  class  are  in  reality  isomorphic  mixtures 
whose  composition  depends  upon  the  temp. 
and  cone,  of  the  solution  in  which  pptd. 


(Rosenheim  and  Steinhauser,  Z.  anorg.  1900, 
25.  92-95.) 

Didymium    sulphite,    Di2(S03)8-f-3H2O,    or 
6H20. 

Precipitate  Insol.  in  H20,  Sol  in  H2SOs 
4-Aq,  from  which  it  is  reprecipitated  by 
heating,  redissolving  on  cooling.  (Marignac, 
A  ch.  (3)  38.  167.) 

Erbium  sulphite,  Er2(SO8)8-h3H2O. 
Precipitate. 

Glucinum  sulphite,  basic,  2G1S03,  9G1(OH)2 

+6H2O. 

Ppt     (Seubert,  Z  anorg  1893,  4  52.) 
G1S03,  G1O.    Decomp  by  H2O  or  alcohol. 

(K.  and  M  ) 
3G1SO3,  G1C.    Sol.  in  alcohol.    (K  and  M  ) 

Glucinum  sulphite,  G1S08. 

Decomp.  by  H20  or  alcohol.  (Kruss  and 
Moraht,  B.  23.  734  ) 

Glucinum  potassium  sulphite, 

2G1S03,  K2S08+9H20. 
Unstable  in  the  air.    (Rosenheim,  Z.  anorg 
1897,  16.  310.) 

Gold  (aurous)  potassium  sulphite,  Au2S08, 
3K2S08. 

Very  sol  inH20;insol  in  alcohol.    (Haase.) 

Gold  (auric)  potassium  sulphite,  Au2O8. 
5K2O,  8S02+5H2O=5K2S08j  Au2(SO8)8 
-{-5H20. 

Sol  in  H2O  with  decomp. 
Decomp.    by    acids;    msol.    in    alkalies. 
(Fremy,  A.  79.  46.) 

Gold  (auric)  potassium  sulphite, 
Au2(S08)3,  5K2S08H-10H20. 
(Rosenheim  and  Hertzmann,  Z.  anorg.  1908, 
59.  199.) 

Gold  (auric)  potassium  sulphite  ammonia, 

Au2(SO8)8,  SKjjSOs,  4NH8+4H20. 
As  the  corresponding  NH4  salt.     (Rosen- 
heim  and  Hertzmann,  Z,  anorg.  1908,  69. 
202.) 

Gold    (aurous)    sodium    sulphite,    Au2SOj, 


Sol.  in  less  than  lpt.H20.   Insol.  in  alcohol 


+5H20.    (Himly.) 
Gold  (auric)  sodium  sulphite, 


5Na2SO3+28H20. 
As  K  salt.      (Rosenheim  and  Hertzmann, 
anorg.  1908,  59.  199.) 
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Gold    (attrous)    sulphite   ammonia,    3Au*0, 
4S02, 


ammonia, 


SI  sol  in  HgO  with  decomp.  Decomp.  by 
acids 

SI.  sol.  m  cold,  more  easily  in  hot  NH4OH+ 
Aq.  Decomp.  by  boiling  (Hasse,  Zeit.  Gh, 
1869.  535  ) 

Gold  (auric)  sul 
Aus(S08)2, 

Ppt.    Decomp.  in  moist  air  and  in  neutral 
solution     (Herzmann.    Z.  anorg.   1908,   69. 
^198) 

Indium  sulphite,  2In203,  3S02+8H20. 
Insol  in  H20.    (Bayer,  A.  158.  372.) 

Iridium  sulphite,  Ir2(S03)3-|-6H20. 

Scarcely  sol.  in  H2O;  easily  sol  HCl+Aq. 
(Birnbaumj  A  136.  179.) 

Iridyl  sulphite,  fIrO)SO3+4H2O. 

Insol.  in  H20.  Sol.  in  HC1  or  H2S04-f  Aq. 
(Birnbaum  ) 

Iridous    potassium     sulphite,    IrO,    3K20, 

5S02(?).- 

SI  sol.  m  H20,  more  sol  in  KOH+Aq. 
Easily  sol.  m  HCl+Aq.  (Glaus,  J.  pr,  42. 
359) 

Iridous  sulphite  potassium  chloride4. 
See  Iridosulphite,  potassium. 

Iridium  sulphite  ipith  M2SO8. 
See  Iridosulphite,  M. 

Iron  (ferrous)  sulphite,  FeSO8-f2J$B:2CX     ' 

Very  si.  sol.  in  H20.  Easily  sol.  in  H2S03-f- 
Aq.  Insol  in  alcohol,  but  sol.  therein  'in 
presence  of  S02.  (Muspratt.) 

Iron  (ferric)  sulphite,  Fe208,  S02-f  6H20. 
Very  si.  sol.  in  H20.   Sol.  in  acids.  (Koene.) 
2Fe203,  3S02.    Deliquescent;'"decomp.  by 

H20  into  S02  and  above  comp. 
3Fe2O3,  SO2  +7H2O    Ppt. 

Iron  (f  errof  erric)  potassitun  sulphite,  FeSO3, 

(FeO)2S03,  2K2S03. 
Ppt.    (Berglund.) 

Iron  (ferric)  potassium  sulphite,  K2O,  Fe2O8, 

Sol.  in  H2S03-[-Aq'.  (Koene,  Pogg.  63. 
453.) 

Fe2O3,  2K2O,,  3S02-h5H20.  Ppt.  (Mus- 
pratt, Plul  Mag.  (3)  30.  414.) 

Iron  (ferric)  potassium  sulphite  '  sulphate, 
,FeS03SQjL       ,     |f    ,  .  ,  ' 

'  SL  sol."  in  cold  HuO*.  x  .      ' 

Sol.  in  20%  HC1;  dego'mp.  on  boiling. 
(Hofmann,  Z.  anorg,  1897/  14.  286:)  •  ' 


Fe(S03)2SO4K3.  Almost  insol.  in  cold 
H20.  Decomp  •  by  boiling  with  dil.  acids. 
(Hofmann.) 

1  Fe2(SO3)4S04K4+5H20.  Insol.  in  cold 
H2O;  sol  in  cold  20%  HCl+Aq,  decomp  on 
'boiling  with  H2O.  (Hofmann.) 

Iron  (ferric)  sodium  sulphite  sulphate, 
Fe(SOs)2SO4Na3+6H20 

Almost  insol  in  H20. 

Decomp.  by  boding  with  dil.  acids.  (Hof- 
mann, Z.  anorg.  1897,  14.  289.) 

Iron  (ferric)  sodium  hydrogen  sulphite  sul- 
phate, FeS04(S08)4H2Na2-f-2H20. 

Only  very  si.  sol.  in  H2O.     (Hofmann.) 

Lanthanum  sulphite,  La2(S08)8+4H2O. 

Precipitate.    (Cleve.) 

Lead  sulphite,  PbSO8. 

Insol,  in  H20.  Decomp.  by  acids  SI.  sol. 
in  H2S03+Aq.  (Rdhng,  J.  pr.  (?)  37.  233.) 

Lithium  sulphite,  Li2S08-f  6H2O. 

Sol.  in  H2O;  precipitated  from  aqueous 
solution  by  abs.  alcohol.  (Danson,  Chem. 
Soc.  2.  205.)  Sol  in  H2S03+Aq. 

H-H20  SI.  sol.  in  alcohol,  and  still  less 
sol  in  ether.  (Rtfhrig,  J.  pr  (2)  37.  225.) 

+2H20.    (Rohng ) 

Lithium  potassium  sulphite,  LiKSOs+J4H3O. 
Easily  sol.  in  H20.    (Rbhrig,  J.  pr.  (2)  37. 
251.) 

Lithium  sodium  sulphite,  6Li2S08,  Na2SOl+ 

8H2O. 
Sol.  in  H20.    (R6hrig.) 

Magnesium  sulphite,  MgS08+6H20. 

Sol  in  20  pts.  cold,  and  m  less  hot  HsO.  (Foutcroy 
and  Vauquelm ) 

Sol  in  80  pts.  cold,  and  in  120  pts.  boiling 
H2O  (Hager,  C.  C.  1876.  135.) 

More  easily  sol  in  H2SOs+Aq. 

Insol  in  liquid  NHj  (Franklin.  Am.  Ch. 
J.  1898,  20.  828.) 

Precipitated  from  aqueous  solution  by 
alcohol. 

,-J-3H20. ,  (Rohrig,  J  pr,  (2)  37.  234.)  . 

Manganous  sulphite,  MnS03+2H2O. 

Insol.  in  H20^  alcohol,  or  ether.  Easily  sol. 
in  acids,  also  in  H2SOs~f-Aq. 

InspL.in  acetone.    (Naumann,  B.a  1904,  37. 


+3HJO.  Sol,  in  10,000  pts.  cold,  and  5000 
pfs.  hot  S20  :'more  sol.  in  cone.  Mn  salts +Aq; 
sol.  in  1000  pts.  p2C08-F-Aq.  100  pts.  H2S08 
4-Aq  dissblve  15^-17  pts.  (Gorgeu,  C.'R.  96* 
341.) 
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Salt  with  2^H3O  is  the  only  one  which 
exists     (Rohng,  J.  pr.  (2)  37.  2.) 

Manganous    potassium    sulphite,    2MnS03) 
K2S03. 


Insol.  in  H20,  even  when  boiling.  (Gorgeu. 
C.  R  96.  376.) 

MnS03,  KjSOa.    SoLinHjO.    (Gorgeu.) 

Manganous  sodium  sulphite,  MnS03,  Na2S08 
+H2O. 

Insol.  in  hot  H2O,  but  decomp.  by  cold  H20. 
(Gorgeu.) 

4MnS03,  Na2SO3,  Insol  in  H2O.  (Gor- 
geu.) 

Mercuric  sulphite,  2HgO,  S02. 

InsoL  m  H20.  Sol  in  HC1,  alkali  sul- 
phites with  subsequent  decomp.,  and  in  KCN 
+Aq.  (de  St-Gilles,  A.  ch.  (3)  36.  80.) 

HgS03.  Deeomp  by  cold  H20.  fde  St- 
GUles.) 

Does  not  exist.  (Divers  and  Shimidzu, 
Chem.  Soc.  49,  553.) 

HgO,  2S02+H20.  Sol.  in  HA  but  de- 
comp. by  boiling,  (de  St-Gilles.)  Exists  only 
in  aqueous  solution.  (Divers  and  Shimidzu.) 

Mercuromercuric  strtphite,  Hg8(S08)2+ 
2H30=Hg2S08,  HgSOa. 

Very  efflorescent.  Insol.  in  H2O.  Decomp. 
by  hot  H20.  Insol  in  dil.  HN03  or  H2S04+ 
Aq. 

-f-4H20.    Very  efflorescent. 

JEfypomercurosic  sulphite,  Hg4(SOs)2+H20. 
Insol.  in  H20,  but  easily  decomp  on  stand- 
ing therewith.  Almost  absolutely  insol.  in 
diL  HN08  or  H2S04-HAq.  (Divers  and 
Shimidzu.) 

Mercuric   ^sulphite,  Hg(SO2OHgO)2Hg+ 

H20. 

Insol.  in  H20.  Decomp.  by  hot  H20.  In- 
sol. m  dil.  HNOS  or  H2SO4+Aq.  Sol.  in 
H2S03-{-Aq.  (Divers  and  Shimidzu.) 

Mercuric  potassium  sulphite,  basic, 

K20,  2HgO,  2S02. 
(Barth,Z.  phys.  Ch.  1892,  9.  210.) 
K20,  3BtgO,  3S02.    Insol.  in  H2O.    Partly 

sol.  in  KOH+Aq.    (Barth.) 

Mercuric  potassium  sulphite,  HgS08,  K2S08 
20. 


SI.  sol.  in  cold  H20.    Decomp.  on  boiling. 
(de  St-Gilles,  A.  ch.  (3)  36.  90.) 

Mercuric     potassium     sulphite     mercuric 

chloride,  KjHg(SO«)2,  HgCl*. 
Decomp.  by  HaO.     (Barth,  Z.  phys.  Ch. 
1892,  9.  206.) 


Mercuric  silver  sulphite,  HgSOs,  Ag2S08+ 

2H20. 

Decomp.  rapidly;  insol.  in  H2O  (Earth, 
Z.  phys  Ch.  9.  195.) 

Mercuric  sodium  sulphite,  HgS08,  Na2S08+ 
H20. 

Sol.  inH20.    (de  St-Gilles.) 

Sol  in  25  pts  cold  H20,  and  decomp.  on 
heating.  (Divers  and  Shimidzu.) 

-f  2H20  =Na2(S03)2Hg+2H20.     (Barth, 
Z.  phys  Ch.  9.  193  ) 

2HgS08,  Na2S03-f  H2O.  Much  more  sol. 
in  H2O  than  the  above  comp.  especially  on 
heating,  (de  St-Gilles.) 

Does  not  exist     (Divers  and  Shimidzu.) 

Mercuric  strontium  sulphite,  HgSOs,  SrS08-I- 

2H20. 
Ppt.    (Barth.) 

Mercuric  sulphite  ammonium  bromide, 

HgS08,  NH4Br. 

As  NHiCl  comp.  (Barth,  2.  phys  Ch. 
1892,  9.  215.) 

Mercuric  sulphite  ammonium  chloride, 
HgS03,  NH4C1. 

As  K  salt.    (Barth.) 

Mercuric  sulphite  potassium  chloride, 

HgSOs,  KC1 
Sol.  in  H20.    (Barth  ) 

Mercuric  sulphite  sodium  chloride,  HgSO», 
NaCl+H20. 

Sol.  in  H20     (Barth.) 

Nickel  sulphite,  basic,  2NiSO8.  Ni(OH)3+ 

6H2O. 

Ppt.  (Seubert  and  Elten,  Z.  anorg.  1893, 
4,91.) 

Nickel  sulphite,  NiSOa+4H20. 

Insol.  in  H2O.  Sol.  in  HCl-f  Aq.  with 
evolution  of  S02.  (Muspratt,  A.  60.  259.) 

+6H20.  IjasoL  in  H20.  Sol.  in  H2S08+ 
Aq.  (Rammelsberg,  Pogg.  67.  391.) 

Nickel  sulphite  ammonia,  NiS08.   3NH*+ 

3H2O. 

Sol.  in  little  H20.  Decomp.  by  much  H2O 
or  heat.  (Rammelsberg,  Pogg.  67.  245.) 

Osmious  sulphite,  OsS08. 

Insol.  in  H20.  Easily  sol.  in  HCH-Aq 
without  evolution  of  SO2.  Very  slowly  de- 
comp. by  KQH-f-Aq.  (Claus.) 

Osmious  potassium  sulphite,  OsSOj,  2K3SO3. 

2KHS08+4H20. 
Nearly  insol.  in  H20. 
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Osmious  potassium  sulphite  chloride,  OsO. 

2S02,6KC1. 
Easily  sol.  in  H20. 

Palladous  sodium  sulphite,  PdSO3,  3Na2SO8 

+2H20  -Na«Pd(SO,)4+2EM>. 
Sol.  in  hot  H2O.     Sol.  in  NaOH+Aq  or 
H2S03+Aq.     (W6hler  and  Frerichs,  A.  174. 
199.) 

Platinous  sulphite,  Pt02,  2S02. 

Easily  sol  in  H20  or  alcohol.  (Dobereiner, 
J.  pr.  16.  315.) 

Formula  is  PtSO8.    (Gmelin.) 
PtSO3,  H2SO3      (Birnbaum,  A.  139.  172.) 

Platinic    potassium    sulphite,    Pt02,    S02, 

K2S03+H20. 

Sol.  in  KOH+Aq.  (Birnbaum,  A.  139. 
173.) 

Platinic  sodium  sulphite,  Pt02,  S02,  2Na2S03 

+2H20. 
Sol.  in  H20.    (Birnbaum.) 

Platinous  sulphite  with  M2SO3. 
See  Platosulphite,  M. 

Platinum  sulphite  ammonium  chloride. 
See  Chloroplatosulphite,  ammonium. 

Potassium  sulphite,  K2SO3-f2H2O. 

Somewhat  deliquescent.  Sol.  in  1  pt.  cold, 
and  still  less  hot  H20.  (Fourcroy  and  Vau- 
quelin,  A.  ch.  24.  254.) 

Insol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Very  slightly  soluble  in  alcohol.  Insol.  in 
ethyl  acetate.  (Casaseca,  C.  R.  30.  821 ) 

Potassium  hydrogen  sulphite,  KHSO3. 
Sol.  in  H20.    Insol.  in  absolute  alcohol. 

Potassium  p^osulphite,  K2S205. 

Slowly  sol.  in  HaO.  Very  si.  sol.  in  alcohol; 
insol.  in  ether.  (Muspratt,  A.  50.  259.) 

Potassium  rhodium  sulphite,   3K2SO*y 

Rh2(S03)3-h6H20. 
See  Rhodosulphite,  potassium. 

Potassium  ruthenium  sulphite, 

0[Ru(S03)4K6J2-f2H20. 
Ppt.    (Miolati,  C.  C.  1901, 1.  501.) 

Potassium  sodium  sulphite,  KNaSOs. 

Sol.inH20.    (Spring.  B.  7. 1161.) 
'    +1,  and  2H20.    (Schwicker,  B.  22.  1731.) 

Isomeric  salts,  KS03Na  and  NaSOsK. 
(Barth,  Z.  phys.  Ch.  9.  176 ) 


Potassium  sodium  hydrogen  sulphite, 
KNa2H(SO8)2-HH2O. 

Easily  sol  m  H20:  100  pts.  H2O  dissolve 
69  pts  salt  at  15°     (Schwicker,  B  22.  1731.) 

K2NaH(SO3)2+3H2O.    (Schwicker.) 

Potassium  uranyl  sulphite,  K(U02)(OH)SO3. 

Insol.   in  H20,   but  sol.   in   H2S03+Aq. 
(ScheUer ) 

K2O,  2U03,  3SO2.    (Kohlschutter,  A.  1900, 
311.  10  et  seq.) 

,  5S02.    (K.) 


K20,  4U03,  5S02.  (K.) 
K20,  3UO3,  2S02.  (K) 
K20,  U03,  2SO2.  (K  ) 


Potassium  vanadium  sulphite. 
See  Vanadiosulphite,  potassium. 

Potassium  vanadyl  sulphite,  K2S03. 
VOS03-f5HH2O. 

Sol.  in  H2O  without  decomp.  and  can  be 
recryst.  therefrom.  (Koppel  and  Behrendt, 
B.  1901,  34.  3932.) 

K20,  3V02,  2$O2.  Sol.  without  decomp. 
in  cold  and  hot  H20. 

Insol.  in  alcohol  and  ether.  (Koppel,  Z 
anorg  1903,  36.  182  ) 

Potassium  zinc  sulphite,  K2SO8,  3ZnSOs+ 


Sol.  m  H20  with  decomp.  (Be'rglund,  Acta 
Lund.  1872.) 

Rhodium  sulphite,  Rh2(S08)3+6H2O. 
Sol.  in  H20,    Insol.  in  alcohol.    (Claus.) 

Rhodium  sodium  sulphite. 
See  Rhodosulphite,  sodium. 

Ruthenium  sulphite,  Eu2(S03)3, 

Colloidal  substance,  sol.  in  a  large  quantity 
of  H2O.  (Lucchesi,  Gazz.  ch.  it.  1900,  30. 

(2)  71.) 

Ruthenium  sodium  sulphite,  Na7Ru(SO3)5 

+2H2O. 
Ppt.    (Miolati,  C.  C.  1901,  1.  501. 

Samarium  sulphite,  Sm2(SO3)3. 
Amorphous  precipitate.    (Cleve.) 

Scandium  sulphite,  Sc2(S03)  3. 

Insol.  in  cold  H20.    SI.  sol  in  hot  H2O. 

Sol.  in  excess  of  sodium  sulphite  when 
heated.  (Crookes,  Phil.  Trans.  1910,  210.  A. 
363.) 

+6H20.    Very  si.  sol.  in  H20. 

Decomp.  by  boiling  with  H20  with  separa- 
tion of  H2S03.  (R.  J:  Meyer,  Z.  anorg.  1914, 
86.281.) 
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Selenium  sulphite,  SeSO3. 

Correct  composition  for  "selenium  sulph- 
oxide."  (Divers,  Chem.  Soc.  49.  583.) 

Silver  sulphite,  Ag2S08. 

Very  si  sol.  in  cold  H.20.  Decomp  on 
heating. 

Solubility  in  H2O  is  <  1:20,000  (Bau- 
bigny,  C.  ft.  1909,  149.  858.) 

Easily  sol.  in  NH4OH+Aq,  and  alkah 
sulphites  4- Aq.  Insol  in  H2SOs+Aq  De- 
comp. by  strong  acids,  but  not  bv  acetic  acid. 
(Berthier  A.  ch  (3)  7.  82  ) 

Easily '  soL  in  alkali  thiosulphates+Aq. 
(Herschel ) 

Cold  NaHS03+Aq  dissolves  a  considerable 
amount  of  Ag2SO3  •  (Rosenheim  and  Stein- 
hauser,  Z.  anorg.  1900,  25.  78 ) 

Practically  msol  in  HN034Aq  or  dil. 
AgNCh+Aq,  also  in  H2SO3+Aq  (Divers, 
Chem.  Soc.  49.  579.) 

Silver  sodium  sulphite,  Ag2S03,  Na2S08+ 

E2O. 
Decomp.  by  H2O.     (Svensson,  B.  4.  714.) 

Sodium  sulphite,  Na2S08. 

100  pts  dissolve  at  0°,  14.1  pts.;  at  20°,  25  8 
pts  ;  at  40°,  49  5°  pts  Na2SOs  (Kremers, 
Pogg.  99.  50.)  Maximum  solubility  is  at  33.° 
(Mitscherhch ) 

Solubility  in  100  pts.  H20  at  t°. 


t° 

Pts    NasSOs 

60  4 
59  8     - 
59  8 
59  8 

28  29 
28  29 
28  65 
28.75 

37  0 
37.0 
47  0 
47  0 
55  6 
84  0 

28.01 
28  07 
28.19 
•      28.07 
28  21 
28.26  i 

t  The  temp  at  which  Na2SO8+7H2O  changes 
into  Na2S08  is  about  21.6°. 
(Hartley  and  Barrett,  Chem.  Soc.  1909,  96. 
1183.) 

See  also  4-7H20. 

Sp.  gr.  of  sat.  solution  at -15° =1.21. 
(Greenish  and  Smith,  Pharm.  J.  1901,  66. 
774.)  >  • - 

Insol.  in  liquid  NH8.  (Frjanklin,,  Am.  Ch. 
J  1898,  20.  829.).  . 

Insol.  in  alcohol.-  ,  »,    , 

Insol.  in  ethyl  acetate.  (Casaseca,  C.  R. 
30.  821.);  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.X  », 

Insol.,  m  benjzonitrile.  (Naumann-  B. 
1914,  47.  13700  ' 


+7H20.    Decpmp  slowly  on.  air- 
Sol  in  4  pts  H20  at  1&3  with  absorption 

of  heat  (Dumas),  and  in  1  pt.  boiling  H2O 

(Fourcroy) 

Solubility  in  100  pts  H2O  at  t°. 


t° 

Pts  Na2SOs 

37  2 

44  08 

33.5 

39  64 

29  0 

34  99 

23  5 

29  92 

18  2 

25  31   ' 

10  6 

20  01 

5  9 

17  61 

2  0 

'  14  82 

—  1  9 

13  09 

Supersolubility    curves"  have    also    been 
plotted  for  ice  and  Na2SO3-f  7H2O.  - 
(Hartley  and  Barrett,  Chem.  Soc.  1909,  95. 
1181.) 

+10H20.  Efflorescent  Somewhat  less 
sol.  than  above  salt.  (Muspratt ) 

,t     • 

Sodium  hydrogen  sulphite,  NaHS08. 

More  difficulty  sol  in  H2O  than  NaHC08, 
and  is  precipitated  by  alcohol  from  aqueous 
solution.  (Muspratt.) 

Insol  in  acetone.  <Eidmann,  C  C.  1899, 
II  1014;>  Naunaann,  B.  1904,  37.  4329) 
methyl  acetate.  (Naumann,  B.  1909,  42. 
3790) 

+4H2O     (ClarkO 

Sodium  pyrosulphite,  Na2S2Os, 
Decomp  gradually  on  the  air.  \ 

Sodium  uranyl  sulphite,  Na(U03)(OH)S08. 

SI.  sol.  in  H20  More  sol.  in  E2S03+Aq 
than  the  K  salt  (Schsller.) 

Na20;  2U03,  3S02,  - 

Na20,  3U03, '  2S02  (Kohlschutoer,  A. 
1900,311.  Wetseq.} 

Sodium  vanadyl  sulphite,  Na20,  2S02, 
V02+5H20.  - 

Sol.  in  H2O  with  decomp. 

Na2O,  2SO2;'  3V02^ffl20.  Sol. -in  cold 
H20;  decomp  on  heating.  (Koppel,  B.  1901, 
34.3933.)  -  /"  / 

Sodium  zinc  stdphife,'  {$b$0£  -3ZnSO8+ 
7MH20.  . 

SoL  uvE2O  with  decemp.  •  <Befglund,  Acta 
Lund,  1872.) 

r      «     .     \  "    .,    *:  \,     *     . 

Sodium  sulphite  -silver'  chloride,  3Na2SO,, 
( /:gCl+llH20.  '         , 
Sol.  in  "BTaO;    fSvensson.V' 
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Strontium  sulphite,  SrSO3. 

Precipitate  Almost  insol  in  H20  Sol  in 
H2SO3 4- Aq  (Muspratt ) 

Sol  in  about  30,000  pts.  H20  at  16-18°. 
(Autenrieth,  Z  anal.  1898,  37.  293  ) 

Abundantly  sol.  in  H2SO3H-Aq     (Rohrig.) 

Tellurium  sulphite,  TeSOs. 

Correct  composition  of  "tellurium  sulph- 
oxide  "  (Divers,  Chem  Soc  49.  583  ) 

Thallous  sulphite,  T12S08. 

SI.  sol.  in/  cold,  easily  in  hot  B^SOs+Aq. 
(Rohrig,  J.  pr.  (2)  37.  229 ) 

100  pts.  H20  dissolve  3  34  pts  at  15  5° 
Easily  sol  in  hot  H20;  insol.  in  alcohol. 
(Seubert  and  Elten,  Z  anorg  2.  434.) 

Thallous    vanadyl    sulphite,    2T12SOS, 

V203S08-f4HA 
(Gain,  A.  ch  1908,  (8)  14.  278.) 
T12SO3,  3V2O3SO3+8H20.    (Gain.) 

Thorium  sulphite,  Th(S08)2-f-HA 
Precipitate.    (Cleve.) 

Tin  (stannous)  Sulphite,  5SnO,  2S02+aH2O 

Ppt  Partly  sol.  in  H2S03-f  Aq  (Rdhrig, 
J.  pr  (2)  37.  249  ) 

+20H20.    (Rohrig.) 

8SnO.  2S02+20H20. 

HSnO,  2S02+20H20.    (Rohrig.) 

Uranous  sulphite,  basic,  U(OH)2S08+H2O. 
Insol.  in  H20.    Easily  sol   in  acids     Sol. 
in  H2SOs+Aq,  but  is  soon  decomp.    (Ram- 
melsberg.) 

ITranyl  sulphite,  basic,  3U02(OH)2, 

5(UO2)S()8-flOH20. 
(Seubert  and  Elten,  Z.  anorg.  1893,  4.  80.) 

Uranyl  sulphite,  (TJ02)S08+4H20. 

Insol. 'in  H20.  'Sol.  in  E2S08+Aq  or  alco- 
holic solution  of  S02.  ,  (R5hrig,  J.  pr.  (2)  37, 
240.) 

Vanadyl  sulphite,  3V02,  2SO2+4^H2O. 

Decomp.  slowly  on  standing. 

Sol.  in  H20  without  apparent  decomp. 
(Koppel,  Z.  anorg  1903,  35.  186.) 

2Vfo4,  3SO.+10HA  Sol.  in  H20;  aq. 
sol  deeomp.  on  boiling  giving  off  S02  and 
forming  V204,  2H20.  (Gain,  C.  R.  1906, 143. 
824.) 

Vanadyl  zinc  sulphite,  ZnO,  3VO2,"2SO2. 

Decomp.  slowly  hi  the  air. 

Sol.  in  ftO  without  decomp.  (Koppel,  Z. 
anorg.  1903,  35.  183.) 

Ytterbium  sulphite, Ybj(SOi)>+9HA 

Insol.  in  1?A  (Cleve,  Z.  anorg.  1902,  32. 
143.)  '  „;  . 


Yttrium  sulphite,  Y2(S08)8-f3H2O. 
SI  sol.  in  HA    (Cleve.) 

Zinc  sulphite,  basic,  2ZnSO8,  3Zn(OH)a. 
(Seubert,  Arch.  Pharm  229.  321.) 
ZnSOs,  Zn(OH)2+H20     (Seubert.) 

Zinc  sulphite,  ZnS03+2,  and  2V2H2O. 

Very  si.  sol.  in  H20  •  100  pts.  H2O  dissolve 
0  16  pt.  ZnSO3+2H20  "  (Henston  and  Tich- 
borne,  Brit.  Med  J.  1890.  1063  ) 

Easily  sol.  in  H2S03+Aq.    (Koene.) 

Sol.  in  NH4OH+Aq. 

Insol.  in  alcohol. 

Decomp.  into  basic  salt  by  boiling  ,HaO. 
(Seubert,  Arch.  Pharm.  229.  1.) 

Zinc  sulphite  ammonia,  ZnSO8,  NH3. 

Decomp  by  H20.  Sol.  in  NH4OH+Aq. 
(Rammelsberg,  Pogg.  67.  255.) 

Zirconium  sulphite. 

Insol.  in  H20.  Somewhat  sol  in  H2S08-i- 
Aq,  from  which  it  is  repptd.  on  boiling.  ,Sol. 
in  (NH4)2SOa+Aq,  from  which  Zr  hydroxide 
is  pptd  on  boiling  (Berzehus.) 

Zr(SO3)2+7H2O  Ppt  (Venable,  J  Am. 
Chem.  Soc.  1895,  17.  449  ) 

Sulphuryl  bromide,  SO2Br2. 

(Odling,  Chem  Soc.  7.  2.) 
Does  not  exist.     (Sestini,  Bull.   Soc.   10. 
226;  Melsens,  C.  R.  76.  92;  Michaehs.) 

Sulphuryl  chloride,  S02C12. 

Decomp.  by  H2O  and  alcohol. 

Decomp.  by  moist  air,  water,  or  abs. 
alcohol;  more  rapidly  by  alkalies,  BCC1,  S02, 
etc.  (Sohiff,  A.  102.  111.) 

+H20.  Only  si.  sol  in  H20  at  0°  with 
slow  decomp.  (Baeyer,  B.  1901,  34.  737.) 

-f-15H2O.  SI  sol  in  H20  at  0°  and  stable 
therein  for  several  hours.  (Baeyex.) 

Pfeulphuryl  chloride  (P2/rosulphuryl  chlor- 
ide), S206C12. 

Decomp.  slowly  with  H20.  (Rose,  Pogg. 
44.  291 ) 

Sol.  in  CC14  and  CHC18;  miscible  with 
liquid  S08. 

Sulphuryl  hydroxyl  chloride, 


Decomp.  on  mqist  air,  and  vidlentjy  with 
H2O,  Not  miscible  with  CS2,  Decomp.  with 
alcohol. 

Sulphuryl  titanium  chloride,  SO*,  TiCl^ 

TiCl8OS02Cl.  .     . , 

Slowly  deliquescent.  (Clausnitzer,  B.  11» 
2011.) 
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Dfeulpluiryl  chloride  stannic  oxychloride, 

5S205C12,  4SnOCl2. 

Sol.  in  a  little  H20,  but  decomp.  by  more 
H20.  (Rose,  Pogg.  44.  320  ) 

Sulphuryl  fluoride,  SOaFa. 

1  pt.  is  sol.  in  10  pts.  H2O  at  9°.  3  vol. 
are  sol.  in  1  vol.  alcohol  at  9°;  insol  in  cone. 
H2S04  at  66°;  sol.  in  aq.  solution  of  KOH, 
Ca(OH)2,  Ba(OH)2  and  in  alcoholic  solution 
of  alkalies.  (Moissan,  C.  R.  1901,  132.  377.) 

Sulphuryl  hydroxyl  fluoride,  HSO«F. 

Violently  decomp.  by  H2O.  (Thorpe  and 
Kirwan,  Z.  anorg.  3.  63.) 

Sulphuryl  peroxide,  S04. 
See  Sulphur  heptoxide. 

Sulphydric  acid. 
See  Hydrogen  Sulphide. 

Sulphydroxyl. 
See  Sulphhydroxyl. 

Tantalic  acid,  H4Ta207  (?). 

Sol.  in  HF  (Rose),  and  KH8(C204)2-f-Aq 
(Gahn,  Schw.  J.  16.  437).  At  the  instant  of 
precipitation  is  sol.  in  various  acids.  (Rose.) 

Aluminum  tantalate. 

Insol.  in  H2O.    (Berzelius.) 

Ammonium   toatantalate,   (NH<)2H7Ta7Ow 

+H20. 

Somewhat  sol.  in  H20.  (Rose,  Pogg.  102. 
57.) 

Barium  tesataatalate,  Ba<Ta«O18+6H2O. 
SI.  sol.  in  H2O.    (Rose.). 

Casium  tantalate,  4Cs20,  3Ta206+14H20. 

Completely  sol.  in  a  small  amount  of  hot 
H20.  (E.  F.  Smith,  J  Am.  Chem.  Soc.  1908, 
30.  1666.) 

7Cs2O,  6Ta206-h38H2O.  Pptd.  from  its 
aqueous  solution  by  alcohol.  (Smith.) 

Ferrous  tantalate,  Fe(TaO*)«. 
Min.    TanfaMte. 
5FeO,  4Ta206.    Min.  Tapwlite. 

Magnesium  Aezotantalate,  Mg4Ta«Oi»-f- 
9H2O,  . 

Ppi.    (Rose,  Pogg.  102.  61.) 
4MgO,Ta2Q6.   InsoLinH2O.    (Joly,  C.  R. 
81.  266.) 


Mercurous  tantalate,  5Hg*O, 

Decomp.  by  warm  HNOs+Aq  (1.21  sp. 
with  separation  of  Ta2O«.    (Rose,  POM. 

64.) 


Potassium  tantalate,  KTaO3. 

Insol  mH2O.  Sol.mKOH+Aq.  (Marig- 
nac,  A.  ch.  (4)  9.  249.) 

Potassium  teatantalate,  K8TafiOi9+16H2O. 

Sol.  without  decomp.  in  moderately  warm 
H2O.  Decomp.  by  boiling.  (Marignac,  A. 
ch.  (4)  9.  259.) 

Rubidium  tantalate,  4Rb2O,  3Ta206-(-14H2O. 
Sol.  in  H2O.    (E.  F.  Smith,  J.  Am.  Chem. 
Soc.  1908,  30.  1666.) 

Silver  tantalate,  4Ag20,  3Ta205. 

Completely  sol.  m  NH4OH-f-Aq.  HNO8+ 
Aq  dissolves  Ag2O,  and  Ta205  separates  out. 
(Rose,  Pogg,  102.  64.) 

Sodium  tantalate,  NaTa03. 
Insol.  in  H2O.    (Rose.) 

Sodium  /z^mtantalate,  Na3Ta€Oi9+25H20, 

1  pt.  salt,  dissolves  in  493  pts.  H2O  at  13.5°, 
and  in  162  pts.  at  100°.  Very  slightly  sol.  m 
alcohol.  Insol.  in  alkaline  solutions.  (Rose.) 

Pertantalic  acid. 
See  Pertantalic  acid. 

Tantalum,  Ta. 

Not  attacked  by  HCl.  HNOa,  aqua  regia,  or 
hot  cone  H2SO4.  Easuy  sol.  in  a  mixture  of 
HN03  and  HF  (Berzelius1,  Pogg.  4.  6;  Rose). 
Also  sol.  in  HF  alone  (Berzelius  ) 

Not  attacked  by  alkali  hydrates  +Aq. 

Insol.  in  single  acids  and  in  aqua  regia. 
Oxidized  by  a  mixture  of  HF  and  aqua 
regia.  (Moissan,  C.  R.  1902,  134.  211  ) 

Pure  Ta  is  insol.  in  boiling  H2S04,  HNOS| 
HCl,  aqua  regia  or  mixtures  of  these  acids; 
slowly  sol.  in  HF-hAq.  (v.  Bolton,  Zeit, 
Elektrochem.  1905,  11.  45.) 

Tantalum  bromide,  TaBr«. 
Decomp.  by  H20.    (Rose  ) 


Tantalum  ^chloride,  TaCl2+2H80. 

Sol.  in  H2O  ,when  freshly  prepared. 
bri<§,  C.  R.  1907,  144.  80S.) 


(Cha- 


Tantalum  pentachloride,  TaCl5. 

Takes  up  H2O  from  the  air  without  deli- 
quescing. Decomp.  by  H2O  Sol.  in  H2SCU. 
Sol.  in  cold  HCl-fAq  to  a  cloudy  liquid, 
which  gelatinises  after  a  time.  Not  com- 
pletely sol.  in  boilmg  HCl+Aq,  and  the 
solution  does  not  gelatinise  by  the  subsequent 
addition  of  water,  but  all  goes  into  solution. 
Partly  sol,  in  KOH  +Aq.  Insol.  in  K2SO3+ 
Aq».  Sol.  in  absolute  alcohol 
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Tantalum  pewtafluoride,  TaF«. 
Very  hydroscopic;  sol.  in  H2O.    (Ruff,  B. 

Solubility  in  H2O. 

1909,  42.  494.)                                             ' 

Mols 

Mols 

Tantalum  fluoride  with  MF. 

Solid  phase 

Temp 

H2TeO4 

HaO  to 
1  mol 

to  100* 
mols 

See  Fluotantalate,  M. 

HaTeO4 

HaO 

Tantalum  hydroxide,  Ta2O«,  sH20. 

H2Te04+6H20 

0° 

5° 

13  92 
17  84 

66  2 
49.2 

1.51 
2.03 

See  Tantalic  acid. 

10° 

26  21 

30.2 

3*31 

15° 

32  79 

21  9 

Tantalum  nitride,  TaN. 

H2TeO    2H20 

10° 

25  29 

31  7 

3.15 

Not  sol.  in  any  acids,  except  a  mixture  of 

18° 

28  90 

26  2 

3.82 

HF  and  HN03.     (Rose,  Pogg.  100.   146.) 

30° 

33  36 

21  4 

4  67 

Ta3Nfi.    (Joly,  Bull.  Soc.  (2)  26.  506.) 

40° 

36,38 

18  8 

5  33 

60° 

43  67 

14  2 

7.04 

Tantalum  dtfoxide,  Ta2O8(?). 

80° 

51  55 

10  07 

9  93 

Sol.  in  HF  with  evolution  of  hydrogen. 

100° 

60  84 

6.89 

14.52 

(Hermann,  J.  pr  (2)  0.  69.) 

(Mylius,  B.  1901,  34.  2211.) 

Tantalum  felroxide,  Ta204. 

Not  attacked  by  any  acid,  not  even  a  mix- 
ture of  HN03  and  HF.  (Berzelius,  Pogg.  4. 
20.)  ' 

Decomp.  by  HC1.  (Smith,  Z.  anorg.  1894, 
7.  98.) 

Tantalum  pewtoxide,  Ta2Os. 

Insol.  in  any  acid,  even  boiling  H2S04  or  in 
HF.  (Berzelius.) 

Sol.  in  fused  KHS04,  10  pts.  being  necessary 
to  dissolve  1  pt.  Ta2O6. 

Tantalum  silicide,  TaSi2. 

Insol  in  most  inorganic  acids  Sol.  in 
HF  and  in  HF+HN03. 

Decomp.  by  fused  alkali  hydroxides.  (HQn- 
igschmid,  M.  1907,  28.  1027.) 

Tantalum  sulphide,  Ta2S4. 

Not  attacked  by  HCl+Aq.  Oxidised  by 
boiling  with  HN08+Aq,  more  rapidly  with 
aqua  regia.  Attacked  by  H2S04  on  heating. 
Not  completely  sol.  in  HF  or  a  mixture  of  HF 
and  HN03. 

Telluretted  hydrogen,  TeH2. 
See  Hydrogen  telluride. 

Telluric  acid,  H2TeO4. 

Insol.  in  H20,  cold  cone.  HC1,  hot  HN08,  or 
boiling  KOH+Aq,  but  when  heated  with 
H20  is  gradually  converted  into  HaTeO4+ 
2HaO  and  dissolved. 

4-2H20.  Very  slowly  sol.  in  cold  HA  but 
sol.  in  hot  H2O  in  every  proportion.  Insol. 
in  absolute  alcohol;  sol.  in  dil.  alcohol  ac- 
cording to  the  amount  of  H20- present.  Sol. 
in  acids  and  alkalies.  Insol.  in  alcohol  or 
ether. 

Insol.  in  alcohol:  sol.  in  NaOH+Aq. 
(Mylius,  B.  1901,  34.  2216.) 

Stable  in  the  air. 

$ol.  in  H2O;  pptd.  by  HNO8.  (Stauden- 
maier,  Z.  anorg.  1895, 10. 191.) 


H-6H2O.    Obtained  from  solutions  at  0°. 
(Staudenmaier,  Z.  anorg.  1895,  10.  191.) 


add,  H2Te04. 
Miscible  with  H20. 

Sol.  in  alcohol;  pptd.  by  NaOH+Aq  but 
sol.  in  excess.  (Mylius,  B.  1901,  34.  2216.) 

Tellurates. 

Neutral  alkali  salts  are  sol.  in  H2O;  the 
acid  salts  are  only  si.  sol.  therein,  but  dissolve 
in  HCl+Aq. 

Aluminum  tellurate. 

Ppt.  Sol.  in  excess  of  aluminum  salts  4-Aq. 
(Berzelius.) 

Ammonium  tellurate,  (NH4)2Te04. 

Slowly  but  completely  sol.  in  H2O.  SI.  sol. 
in  NH4OH-hAq  or  NH4Cl+Aq.  SI.  sol.  in 
alcohol  (Berzelius.) 

(NH4)20,  2TeO$.  SI.  sol  in  H2O,  but  more 
sol.  than  the  corresponding  K  salt. 

(NH4)20,  4Te03.  Very  si.  sol.  in  H8O. 
Insol.  in  alcohol.  (Berzelius.) 

Barium  tellurate,  BaTe04+3H2O. 

SI.  sol.  in  cold,  more  in  boiling  H20.  Easily 
sol.  in  HNOs+Aq.  (Berzelius.) 

BaH2(Te04)2+2H20.  More  sol.  in  H2O 
than  BaTe04.  Decomp  by  H20.  (Ber- 
zelius.) 

BaO,  41eO3.  More  sol  in  H20  than  either 
BaTeO4  or  BaH2(TeO4)2.  (Berzelius.) 

Bismuth  tellurate,  Bi2TeO6+2H80, 

Min.  Montanite.  Sol.  in  HCl+Aq  with 
evolution  of  CL 

Cadmium  tellurate,  CdTe04. 

Ppt.  -  Sol.  in  HCl+Aq.    (Oppenheim.) 

CflBsium  hydrogen  tellurate,  CsHTeO4+ 


1  pt.  is  sol.  in  30  pts.  H20.    (Norris,  Am. 
Ch,  J.  1901,  26.  321.J 
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Calcium  tellurate,  CaTe04. 
Ppt.    Sol.  m  hot  H20.    (Berzehus  ) 

Chromic  tellurate,  Cr2(Te04)8. 
Ppt.    Sol.  in  excess  of  Cr  salts 4- Aq 

Cobaltous  tellurate. 

Ppt.    (Berselms ) 

Cupric  tellurate,  CuTe04. 

Ppt     (Berzehus ) 

CuO,  2TeOa    Ppt     (B ) 

Cu3TeO<5.    Insol.  in  H2O. 

Sol  in  HCLHNOs.  NH^H,  KCN  and 
acetic  aLcid.  (Hutchins,  J.  Am.  Chem.  Soc. 
1905,  27.  1181  j 

Glucinum  tellurate,  GlTeO*. 
Insol.  in  H2O. 

Iron  (ferrous)  tellurate,  FeTe04. 
Ppt     Mm.  Ferrotellurate. 

Iron  (ferric)  tellurate,  Fe2(TeO4)a. 
Ppt    Sol  in  ferric  salts  +Aq.    (Berzelius.) 

Lead  tellurate,  basic. 

Not  completely  msol.  in  H2O. 

Lead  tellurate,  PbTe04. 

Somewhat  sol  in  H2O. 

PbO,  2TeO3.    More  sol.  than  PbTeO4. 

PbO,  4Te03  SI  sol.  in  H2O.  Sol.  in 
HNX)34Aq,  less  sol.  in  HC2H302+Aq.  (Ber- 
zehus.) 

Lithium  tellurate,  Li<Te06+£H20. 

SI.  sol.  in  H2O  with  decomp.  (Mylius,  B. 
1901,  34.  2209.) 

Magnesium  teUurate,  MgTe04. 

Ppt.  More  sol  in  H2O  than  the  Ba,  Sr.  or 
Ca  salts. 

MgTe-A    More  sol  in  H2O  than  MgTeO4. 

Manganous  tellurate. 
Ppt. 

Mercurous  tellurate,  basic,  3Hg20,  2Te08. 

Ppt.  (Hutchins,  J.  Am.  Chem.  Soc.  1905, 
27.  1178.) 

Mercurous  teUurate,  Hg2TeO«.       •     , 

Ppt.    ]Vfin.  Magnolite. 

Mercuric  tellurate,  HgTe04. 

Ppt.  Very  easily  decomp.  by  H20.  (Hut- 
chins,  J.  Am.  Chem.  Soc.  1905,  27.  1179.) 

-f2H2(X     Slowly  decomp.  by  cold  H2O. 

Rapioly  decomp.  by  boiling  H20.  (Hut- 
chins.) 

HgaTeCV  Insol  in  H2O.  Unchanged  by 
boiHng  with  H20. 


Sol  in  HNOj,  but  more  readily  sol.  in  HCL 
(Hutchins  ) 

Mercuric  tellurate. 
Ppt     (Berzelius.) 

Mercurous  hydrogen  tellurate,  HgHTeO4 
H-3H20. 

Stable  in  the  air  if  protected  from  the  light 
Insol.  in  H2O.   Decomp  by  boiling  H20  or 
by  an  excess  of  cold  cone.  HgNO3-f-Aq 

Sol.  in  dil.  HK03  or  dil  acetic  acid.    (Hut- 
chins,  J.  Am.  Chem  Soc   1905,  27.  1177  ) 

Nickel  tellurate. 
Ppt. 

Potassium  tellurate,  K2Te04+5H20. 

Deliquesces.     Sol   in  H2O.    Very  si.  soL 
in  H3O  containing  KOH. 

100  g.  H20  dissolve  at: 


0° 


20° 


8.82       27  ."53       50  42  g.  K2Te04. 

(Rosenheim  and  Weinheber,  Z.  anorg.  1911> 

69.  264.) 

Insol.  in  alcohol.    (Berzelius.) 

K20;  2TeO3  Insol.  in  H20,  acids,  or 
alkalies.  (B). 

KHTeCh-hMHaO  SI  sol  in  cold,  more 
sol.  in  hot  H2O.  (Berzelius.) 

K20,  3TeOs+5H2O.  Much  moj?e  sol.  in 
hot  than  in  cold  H20  (Hutchins,  J.  Am. 
Chem.  Soc.  1905,  27.  1174.) 

K20,  4Te03  Insol.  in  H2O,  HC1,  Or  HNOa 
-f  Aq.  SoL  by  long  heating  with  cone.  HNO$ 

K?iTe04,  H2Te04+HH2O.  SI.  sol.  in 
H20, 

Rubidium  teUurate,  Rb2Te04+3H20. 

Sol.  in  about  10  pts.'H2O.  (Norris,  Am, 
Ch.  J.  1901,  26.  322.) 

Rubidium  hydrogen  teUurate,  RbHTe04 


Sol  in  about  20  pts.  cold  H20.  SI.  more 
sol.  in  hot  H2O.  (Norris,  Am.  Ch.  J.  1901, 
26.  320.) 

Silver  teUurate,  3Ag20,  TeO8. 

SoL  in  NH4OH-f  Aq. 

3Ag20,   2TeO8      Insol.   in.  boiling  OBE20. 

•f3H20.  Ppt.  Unchanjeed  by  cold  H2O. 
Gradually  decomp.  by  boiling  H^O.  (Hut- 
chins,  J.  Am.  Chem.  Soc.  1905,  27.  1169.) 

Ag8Te04.  Decorap.  by  H2O  in^o,  3Ag2O, 
Te03.  Sol.  in  NH4OH'H-Aq, 

+2H20.  Insol,  in  hot  and  cold  H*O.  SoL 
in  NH4OH,  KCN,  Na2S2O3,  HN03),,  gaSCU 
and  HC2H802-hAq.  Decomp.  by  cone.  HNOa 
H2S04  or  acetic  acid.  .(Hutchins,  3T,  Am. 
Chem  Soc.  1905,  27. 
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Ag2Te07.    Ppt. 
Ag2O'  4Te03.    Ppt. 

Could  not  be  obtained.  (Hutchins.  J. 
Am  Chem.  Soc.  1905,  27.'  1168  ) 

Sodium  teUurate,  Na2Te044-2H20. 

Very  si.  sol.  in  hot  or  cold  H2O  When 
heated  to  drive  off  2H2O  becomes  insol.  in 
H2Q,  but  sol.  in  dil  HN08-f  Aq.  (Berzehus.) 

1  pt.  is  sol.  in  about  130  pts.  H2O  at  18°; 
50  pts.  H20  at  100°. 

+4H2O.  1  pt.  is  sol.  in  about  70  pts.  H2O 
at  18°;  40  pts.  H20  at  50°.  (Mylms,  B.  1901, 
34.2209.) 

Na2Te207+4H20  =NaHTeO4+l>£H2O. 
Slowly  but  completely  soL  in  H2O.    SI   sol. 
in  NaC2H3O2-fAq     Insol.  in  alcohol.    (Ber- 
zehus.) 

Na2O,  4TeO3.  Insol.  in  H20,  acids,  or 
alkalies;  except  by  long  boiling  with  HNOsH- 
Aq. 

+rcH2O.  (a)  Slowly  sol.  in  H2O.  (ft 
Insol.  even  in  boiling  H2O. 

JSa4TeO5-l-8H20.  Very  sol  in  H20  but 
with  decomp.  CMylius  ) 

Strontium  tellurates. 
Resemble  Ca  salts. 

T&atlous  teUurate,  Tl2TeO4.  "     * 

SI.  sol.  in  H20.  (Dennis,  J.  Am.  Chem. 
Soc.  1898,  18.975) 

Thorium  tellurate. 
Ppt.   Insol  in  excess  of  thorium  salts  H-Aq. 


Uranium  teUurate,,  U^Te^O)  a  (?)  . 
Ppt      Insol    in  H20  or  UO2(N08)2+Aq. 

yttrium  tellurate.    .  . 

Ppt.    Insol.  in  H20  or  Yt  salts  +Aq. 

Zinc  teUurate,  Zn3TeO6. 

Insol.  in  H20. 

Sol.  in  HNOj^  HC1,  H2SO*  and  acetic  acid. 
(Hutchins,  J.  Am.  Chem.  Soc.  1905,  27.  1181.) 

Zirconium  teUurate.  •   . 

Ppt     (Berfcelius.) 

Tellurium,;  Te. 

Insol.  in  H20  or  HCl+Aq.  'ffl.  sol.  in  -hot 
cone.  H2S04,  but  separates  out  on  cooling. 
Sol.  in  boiling  cone.  HsSjQ*'  Easily1  oxidised 
by  HNOs  or  aqua  regia.*  Sol.  in  boiling  very 
cone.  •  KOH-f  Aq,  separating  out  again  on 
cooling. 

Not  attacked  by  boiling  cone.  HNOH-Aq, 
according    to    Hartung-Schwartzkoff    (Ann. 
Min.  (4)  19.  345). 
,    SpL-in  warm  cone.  JCCN-hAq. 
.  loepl.  in  liqiud  NHg.    (Franklin,  Am*  Ch 
J.  1898,  20.  830.) 


100  pts  methylene  iodide  dissolve  0.1  pt- 
Te  at  12°.  (Retgers,  Z.  anorg.  3.  343.) 

%  ccm.  oleic  acid  dissolves  00014  g.  Te 
in  6  days.  (Gates,  J.  phys.  Ch  1911,  16. 
143.) 

A  colloidal  solution  of  Te  in  H2O  can  be 
obtained  It  exists  in  two  modifications, 
a  brown  and  a  blue-gray.  Both  can  be 
diluted  with  H2O  or  concentrated  by  boiling 
without  decomp.  They  are,  however,  de- 
comp. by  electrolytes,  especially  NH4C1. 
(Gutbier,  Z.  anorg.  1902,  32.  53  ) 

TeUurium  cfcbromide,  TeBra. 

Decomp.  on  air  or  by  H20.  (Rose,  Pogg. 
21  443  ) 

Cone  tartaric  acid  dissolves  partly  with- 
out decomp  (Brauner,  M  1891,  12.  34  ) 

TeUurium  tovzbromide,  TeBr4. 

Sol.  in  a  little,  but  decomp.  by  much  HaO. 
Completely  sol.  in  tartaric  acid-f-Aq  (1:1). 
(Brauner,  M.  1891,  12.  34.) 

TeUurium  hydrogen  [bromide,  TeBr4.  HBr+ 
(5H20. 

Fumes  in  the  air  Deliquescent  Stable 
in  an  atmos  of  HBr  (Metzner,  C.  R.  1S97, 
124.  1951.) 

TeUurium  dfochloride,  TeCl2. 

Decomp  on  air,  or  by  H2O  or  HCl-j-Aq. 
(Rose,  Pogg,  21.  443.) 

Tellurium  feZrachJoride,  .TeCl4. 

Extremely  deliquescent.  Decomp.  by 
cold  H20,  with  separation  of  oxychlonde  and 
tellurous  acid.  Sol  in  hot  H20  with  decomp. 
Sol  in  dil  HC]  +Aq  without  decomp.  fRose, 
Pogg:21.  443  )  ' 

Insol  in  sulphur  chloride  and  in  CSa. 
(Lenher,  J  Am,  Chem.  Soc  1902,  24.  188.) 

TeUurium  hydrogen  chloride,  TeCk  HCl-f 

5H20. 

Easily  decomp  (Metzner.  C.  R  1897, 
126.  24.)  A 

TeUurium  chloride  with  MCI. 
See  ChloroteUurate,  M. 

TeUurium  fefrachloride  ammonia, 
TeCl4/  3NH8. 

Decomp.  by  H2O;  (Metzner,  C.  R.  1,897, 
124.  33.)  .  ' 

TsGU,  4NHj.  Not  deliquescent.  Decomp. 
by  HaO,  (Espenschied,  J.  pr.  80.  480.) 

TeUurium  te£mchloride  sulphur  inoxide, 

TeCl4,  SO3. 

Ppt.     ((Prandtl,  Z.  anorg.  1909,  62.  247.) 
TeCl4,2S08.    Decomp.  by  moisture.     On 

heating  at  120°,  it  gpes  TeCl4,S08.    (Prandtl.) 
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Tellurium  tefrafluoride,  TeF4. 
(Metzner,  C.  B.  1897,  125,  25.) 
+H*0     (Hogbom,  Bull.  Soc.  (2)  35.  60.) 

Tellurium  fosafluoride,  TeFe. 

Decomp.  by  H20  slowly  but  completely. 
(Pndeaux,  Chem.  Soc.  1906,  39.  322.) 

Tellurium  zirconium  fluoride, 
See  Fluozirconate,  tellurium. 

Tellurium  iodide,  Telj. 

Insol.  in  H20.    (Rose,  Pogg.  21.  443.) 

Tellurium  fefroiodide,  TeI4. 

Insol.  in  cold,  decomp.  by  hot  H20  or 
alcohol.  Sol.  in  HI,  but  only  soL  in  MI+  Aq. 
(Berzelius ) 

Data  on  solubility  of  TeI4  in  HI-f-I-f-Aq 
are  given  by  Menke  (Z.  anorg.  1912,  77. 283.) 

Tellurium  hydrogen  iodide,  TeI4,   HI-j- 

8H20,  and  +9H20. 

Deliquescent.  (Metzner,  A.  eh.  1898,  (7) 
16.  203.) 

Tellurium  nitride, 
Two  forms. 

a.  Stable  at  ord.  temp. 

b.  Unstable  at  ord.  temp. 
(Franz  Fischer,  B.  1910,  43.  1472.) 
TeN.  Not  attacked  by  H20  or  dil.  acetic 

acid. 

Insol  in  liquid  NH3.  Decomp.  by  KOH+ 
Aq.  (Metzner,  A.  ch.  1898,  (7)  15.  203.) 

Tellurium  monoxide,  TeO. 

SI.  sol.  in  cold  dil.  HC1  or  E2S04-{-Aq. 
Easily  oxidised  by  HN"O8-kAq  or  aqua  regia. 
Decomp.  immediately  by  boiling  cone.  HCl-f 
Aq.  Slowly  decomp.  by  KOH+Aq  (Divers 
and  Shimose,  Chem.  Soc.  35,  563.) 

TeUurium  dioxide,  Te02.      . 

Very  si  sol.  in  H20.  SI.  attacked  by  acids. 
SI.  sol.  in  NH4OH  or  alkali  carbonates  +Aq. 
Easily  sol.  in  NaOH  or  KOH+Aq.  Not  sol. 
in  less  than  150J[)00  pts.  H20.  Easily  sol. 
in  warm  dil.  HNOs+Aq.  Sol.  in  warm 
HisSOi+Aq.  (Klein  and  Morel.  Bull.  Soc. 
(2)  43.  203.) 

20%  H2S04+Aq.  dissolves  on  warming 
about  0.7%;  30%  H2S04+Aq,  about  0.85%; 
50%  H2S04+Aq,  about  4.4%? 

These  solutions  are  supersat.  and  Te02 
separates  from  the  more  dil.  acids  on  stand- 
ing. (Brauner,  M.  1891,  12*  34.) 

Min.  TeUurite. 

TeUurium  dioxide  hydrobromic  acid,  TeO2. 
.3HBr. 
(Ditte,  C.  R.  83.  336.) 


Tellurium  dioxide  hydrochloric  acid,  Te02, 

2HC1. 

(Ditto,  C  R.  83.  336  ) 
Te02,  3HCL    (Ditte.) 


Tellurium  Jnoxide,  TeO3. 

Insol  in  cold  or  hot  H20,  cold  HCl+Aq,  or 
cold  or  hot  HN03+Aq.  Insol  in  moderately 
cone  KOH-hAq,  but.  when  the  KOH+Aq 
is  very  cone  ,  is  sol.  if  boiling. 

TeUurium  oxide,  2Te02,  TeO8. 
"TeUurium  teUurate." 
(Metzner,  A.  ch.  1898,  (7)  15.  203.) 

TeUurium  oxybromide. 
Insol.  in  H2O.    (Ditte,  A.  ch.  (5)  10.  82.) 

TeUurium  oxybromide  sulphur  £noxide, 

TeOBr2,  2S08. 

Deliquescent.  (Prandtl,  Z.  anorg.  1909, 
62.  247.) 

TeUurium  oxychloride,  TeOCl2.    , 
Insol.  in  H20.    (Ditte.) 

Tellurium  oxyfluoride,  TeF4,  Te02-h2H20. 

Sol.  in  H20  containing  HNOs.  Decomp. 
by  H20. 

2TeF4,  3Te02+6H2O  Decomp.  by  H20. 
(Metzner,  C  R.  1897,  125.  25.) 

TeUurium  sulphide,  TeS. 

Insol.  in  CS2;  very  unstable.  (Snelling, 
J.  Am.  Chem.  Soc.  1912,  34.  802.) 

TeUurium  Sulphide,  TeS*. 

Insol.  in  H20  or  dil  acids.  SoL  in  alkali 
hydrates  or  sulphides  -hAq. 

CS2  dissolves  out  S,  so  that  the  substance 
is  probably  a  mixture.  (Becker,  A.  180.  257.) 

TeUurium  bisulphide,  TeS3. 

Insol.  in  H2O.    Sol.  in  K2S+Aq. 

TeUurium  sulphoxide,  TeS03. 
Decomp.  by  H2O.   Sol  in 


J.  pr.  (2)  25.  218.) 
Is 


.    (Weber, 


tellurium    sulphite.      (Divers,    Chem. 
Soc.  49.  583.) 

Tellurous  acid,  H2TeO,. 

Appreciably  sol.  in  H2O  and  acids.  Sol. 
in  alkali  hydrates  or  carbonates  -fAq. 

Tellurites. 

The  neutral  and  acid  tellurites  of  the  alkali 
metals  are  sol.  in  H2O.  Ba,  Sr,  Ca,  and 
Mg  tellurites  are  si.  sol.,  and  the  other  salts 
insol.  in  E*O.  Most  tellurites  are  sol.  in 
ECl+Aq. 
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Aluminum  tellurite. 
Ppt.    Insol  in  Al  salts +Aq.    (Berzelius.) 

Ammonium  tellurite,  (NH4)HTe08,  H2Te08-f 

3l/2H2O. 

Sol.  in  H20,  from  which  it  is  precipitated 
by  NH4Cl+Aq  or  alcohol.  (Berzehus.) 

Barium  teUurite,  BaTe08. 

SI.  sol.  in  H2O  when  prepared  in  the  moist 
way.     (Berzelius.) 
BaO,  4TeO2 

Cadmium  tellurite. 

Ppt.  Sol.inHN08,andHCl+Aq.  (Oppen- 
heim.) 

Calcium  teUurite,  CaTe08. 

SI.  sol  in  cold,  more  sol.  in  hot  H2O. 
(Berzelius ) 

CaO,  4Te02. 

Chromium  teUurite. 
Ppt.    Sol.  in  excess  of  chromic  salts  -f-Aq. 

Cobaltous  teUurite. 
Ppt. 

Cupric  teUurite. 
Insol.  in  H20.    (Berzelius.) 

Glucinum  teUurite. 
Insol.  in  H20. 

Indium  teUurite,  In2(Te08,  2In(OH)3. 
Ppt.    (Renz,  Dissert.  1902.) 

Ferrous  teUurite. 
Ppt. 

Ferric  teUurite. 
Ppt. 

Lead  teUurite,  PbTeO,. 

Ppt.   Easily  sol.  in  acids.    (Berzelius.) 

Lithium  teUurite,  Li2TeO,. 

Sol.  in  H2O.    (Berzelius.) 

Li20,  2TeO2.  Decomp.  by  cold  H2O  into 
Li2TeOj  and  Li20,  4TeOa.  (B.) 

Li20,  4Te02.  Sol.  in  hot,  much  less  in 
cold  H20.  (B.) 

Magnesium  teUurite,  MgTe09. 

Precipitate.  Much  more  sol.  in  H20  than 
the  Ba,  Sr,  or  Ca  salt.  (Berzelius.) 

]£anganous  tellurite. 
Ppt. 

Mercurous  tellurite.  ' 


Mercuric  teUurite. 

Ppt. 

Nickel  teUurite. 
Ppt 

Potassium  teUurite,  K2Te08. 

Not  deliquescent.  Slowly  sol.  in  cold, 
more  quickly  in  boiling  H20  (Berzelius.) 

K2O,  2TeO2  Completely  sol.  in  boiling 
H2O,  from  which  K2O,4Te02  crystallises.  (B  ) 

K20,4TeO2+4H20.  Decomp.  by  cold  H2O 
into  K20,  Te02,  and  K2O,  2TeO2,  which 
dissolve,  and  H2Te03,  which  is  insol.  (B ) 

Potassium  AeoxiteUurite,  K20,  6TeO2-f-2H20. 
Not  decomp.  by,  but  si.  sol.  in  H20.    (Klein 
and  Morel,  C.  R.  100.  1140.) 

SUver  teUurite,  Ag2TeO8. 
Ppt      Sol.  in  NH4OH+Aq.     (Berzelius.) 
The  freshly  pptd.  salt  is  insol.  in  H2O;  sol. 

in  HN03,  HizSO^  acetic  and  tartaric  acid; 

decomp.  by  HC1.     (Lenher,  J.  Am.  Chem. 

Soc.  1913,  35.  727.) 
AgHTeOs.    Insol.  in  H2O.    Sol.  in  HNOs 

-f  Aq.    (Rose,  Pogg.  18.  60.) 

Sodium  teUurite,  Na2TeO8. 

Slowly  sol.  in  cold,  more  quickly  in  hot 
HjO.  Precipitated  from  aqueous  solution 
by  alcohol  (Berzelius.) 

Na20,  2TeO2.  Decomp.  by  H20  as  K  salt. 
(B.) 

Na20,  4Te02+5H20.    As  above     (B.) 

Strontium  teUurite,  SrTe08. 

Resembles  Ba  salt. 

SrH2Te4Oio.  Very  si.  sol.  in  H2O,  more 
easily  in  HNOs+Aq. 

Thorium  teUurite. 
Precipitate.   Insol.  in  H20  or  Th  salts +Aq. 

Stannous  teUurite, 

Pptd.  in  presence  of  60,000  pts.  H2O. 
(Fischer.) 

Uranium  teUurite,  U2(TeO8)8. 
Ppt.    Insol.  in  U  salts+Aq. 

Yttrium  teUurite. 
Precipitate. 

Zinc  teUurite,  ZnTeOs. 
Ppt. 

Zirconium  teUurite. 
Ppt. 

Terbium,  Tb. 

Metal  has  not  been  isolated. 
Has  been  decomp.  into  two  or  more  ele- 
ments by  Kruss  (Z.  anorg.  4*  27). 
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Terbium  chloride,  TbCl3-f6H2O. 

Sol  in  H20;  very  hydroscopic;  sol    in  al- 
cohol    (Urbam,  C  R   1908,  146.  128  ) 

Terbium  hydroxide. 

Sol    in   dilute   acids      Decomposes   NEU 
salts  4-Aq 

Terbium  oxide,  T203. 

Sol.  m  dil  acids,  even  after  ignition.     , 

Terbium  peroxide,  Tb407. 

Sol   in  HN03  and  in  hot  HC1.     (Urbam, 
C.  R.  1907,  146.  127  ) 

Tetramine  chromium  compounds. 
See— 

Bromotetramiae  chromium  compounds. 
Chlorotetramine  chromium  compounds. 
lodotetramine  chromium  compounds. 

Tetramine  cobaltic  compounds, 


See— 

Bromotetramine  cobaltic  compounds. 
Carbonatotetramine   cobaltic   compounds. 
Chlorotetramine  cobaltic  compounds. 
Croceocobaltic  compounds. 
Fuscocobaltic  compounds. 
Flavocobaltic  compounds. 
lodotetramine  cobaltic  compounds. 
Nitratotetramine  cobaltic  compounds. 
Praseocobaltic  compounds. 
Roseotetramine  cobaltic  compounds.  * 
Sulphatotetramine  cobaltic  compounds. 
See  also  under  octamine  cobaltic  salts  for 
many  tetramine  salts  as  yet  unclassified. 

Tetramine  cobaltic  nitrite  with  MNO2, 

Co2(NH3)4(N02)6,  2MN02. 
See  Diamine  cobaltic  nitrite. 

Tetrathionic  acid,  H2S406. 

Known  only  in  aqueous  solution. 

Dil.  solution  can  be  boiled  without  decomp. 
Cone  solution  decomp.  by  boiling, 

Addition  of  H2S04  or  HC1  makes  solution 
more  stable.  (Fordos  and  Gelis,  C.  R.  15. 
920) 

Tetrathionates. 

Tetrathionates  are  all  easily  sol.  in  H20, 
but  insol  in  alcohol 

Barium  tetrathionate,  BaS4O6+2H2O. 

Very  sol.  in  H20,  but  precipitated  by  addi- 
tion of  alcohol 

Cadmium,  tetrathionate. 

Deliquescent  Solution  in  H2Q  gradually 
decomposes.  (Kessler,  Pogg.  74.  249  ) 


Cesium  tetrathionate,  Cs2S4O6. 
(J  Meyer,  B   1907,  40.  1361  ) 

Cuprous  tetrathionate,  Cu2S4Oe. 

Decomp.  by  H20.  (Chancel  and  Diacon, 
C.  R.  1863,  56.  711.) 

Cupric  tetrathionate,  CuS406. 

Sol  in  H20  . 

Decomp.  by  long  boiling.  (Curtius  and 
Henkel,  J  pr.  1888,  (2)  37.  148  ) 

Lead  tetrathionate,  PbS406-f-2H2O. 

,    Sol.  in  H20 

Manganous  hydrogen  tetrathionate, 

MnH2(S406)2 

Dehquescent.  Very  sol.  in  H20  and  al- 
cohol (Curtius  and  Henkel,  J.  pr  (2)  37. 
148) 

Nickel  tetrathionate  ammonia,  NiS406,  6NHS. 
Pp't.    Decomp.  by  H20.    Insol.  in  alcohol. 
(Ephraim,  B.  1913,  46.  3109.) 

Potassium  tetrathionate,  K2S4Oe. 

Soluble  in  H20.    Insol  in  alcohol. 

Difficultly  sol  in  H2O.  (Kessler,  Pogg. 
1847,  74.  254.) 

Rubidium  tetrathionate,  Rb2S4Oe. 

Not  hydroscopic.  (J.  Meyer,  B.  1907,  40. 
1356) 

Sodium  tetrathionate,  Na2S4C>6. 

Sol  in  H2O  Precipitated  therefrom  by 
a  great  excess  of  alcohol.  (Kessler,  J  pr  96. 
13) 

+2H20.     (Berthelot,  A.  ch.  (6)  17.  450.) 

Strontium  tetrathionate,  SrS4Oe+6HjO. 
Sol.  in  H2O.  (Kessler,  Pogg.  74, 255.) 
More  sol.  in  H20  than  Ba  salt 

Zinc  tetrathionate, 
Sol.inH2O.    (Fordos  and  Gelis.) 

Zinc  hydrogen  tetrathionate,  ZnH2(S4O6)2. 

Extremely  sol.  in  H2O  and  alcohol.  (Cur- 
tius and  Henkel,  J  pr.  (2)  37.  147.) 

Zinc  tetrathionate  ammonia,  ZnS4Qe,  3NH8. 
Ppt.    (Ephraim,  B.  1915,  48.  641.) 

Thallic  acid. 

Potassium  tballate. 

Known  only  in  aqueous  solution.  (Car- 
stanjen,  J.  pr.  101.  55.) 

Does  not  exist.    (Lepsms,  Chem.  Ztg.  1890, 

1327.) 
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Thallium,  TL 

Not  attacked  by  pure  H^O  Easily  sol.  in 
dil.  H2S04  or  HN03+Aq.  Difficultly  sol 
in  HCl-j-Aq.  Absolute  alcohol  dissolves 
considerable  quantity  in  a  short  time,  also 
methyl  alcohol,  and  acetic  ether  (Bottger.) 

Not  easily  attacked  by  HF+Aq  (Kuhl- 
mann.) 

Insol.  m  liquid  NH3  (Franklin.  Am.  Ch 
J.  1898,  20.  830  ) 

l/>  com  olei<j,acid  dissolves  0.0424  g.  Tl  in 
6  days  (Gates,  J.  phys  Chem  1911, 15. 143.) 

Thallium  arsenide,  TIAs. 

Decomp  by  H2SO4     (Carstanjen  ) 
Thallous  azoimide,  T1N8. 

SI,  sol.  in  H20, 

0.1712  pt.  is  sol.  in  100  pts.  H20  at  0°; 

0.1965  pt.  is  sol.  in  100  pts.  H20  at  5°; 

0.3  pt.  is  sol.  in  100  pts.  H20  at  16°. 

Insol.  in  abs.  alcohol  and  ether. 

(Curtius,  J.  pr.  1898,  (2)  58.  284.) 
ThallothalUc   azoimide,   T1N"3,    TIN,. 

Explosive  Decomp.  bv  hot  H20  and  bv 
acids  (Dennis,  J.  Am  Chcm  Soc  1896,  18. 
973 ) 

Thallous  bromide,  TIBr. 

Nearly  msol  in  cold,  si.  sol  in  boiling 
H20.  (Willm,  Bull.  Soc.  (2)  2.  89.) 

1 1.  H2O  dissolves  0.00869  g.  moL  TIBr  at 
68.5°.  (Noyes,  Z.  phys.  Ch.  6.  248.) 

SI  sol.  in  H20.  0.48  X 10-2  g.  is  dissolved  in 
a  liter  of  sat.  solution  at  20°.  (Bottger.  Z. 
phys.  Ch.  1903,  46.  603  ) 

1  1.  H20  dissolves  420  mg.  TIBr  at  18° 
(Kohlrauseh,  Z.  phys  Ch.  1904,  50.  356.) 

238  mg.  TIBr  are  contained -in  1  1.  sat. 
solution  at  0.13°;  289  mg.  at  9  37°;  423  mg 
at  18°;  579  mg.  at  25.68°.  (Kohlrauseh,  Z. 
phys.  Ch.  1908,  64. 168.) 

Solubility  of  TIBr  in  Tl(N03)+Aq  at  68.5°. 


g.  mols.  per  1. 

g.  mols.  per  1. 

TINOa 

TIBr 

"TlNOs 

TIBr 

0 
0.0163 
0.0294 
0.0955 

0.00869 
0  00410 
0.00289 
0  00148 

0 
4.336 
7.820 
25.400 

2.469 
1.164 
0.821 
0.420 

(Noyes,  Z.  phys.  Ch.  1890,  6.  248.) 

Insol.  in  acetone  (Naumann,  B,  1904,  37. 
4329) ;  pyridine  (Naumann.  B.  1904, 37. 4610) ; 
acetone  (Eidmann,  C.  C.  1899,  II.  1014). 

Thallic  bromide,  TlBr8, 

Deliquescent.  Easily  sol.  in  H20  and 
alcohoL>  (Willm.)  i 

Insol^'in  "methyl  acetate.  (Naumann,  B. 
1909,42.  3790.) 

4-H20.     Very   unstable.     Sol.    in   H20, 


alcohol  and  ether     (Meyer,  Z.  anorg.  1900, 
24.  353  ) 

1     +4H2O.      Very  sol    in  H2O.      (Thomas, 
C  R.  1902,  134.  546  ) 

ThaUothallic  bromide,  TIBr,  TlBrs. 

Decomp  by  H20.  (Meyer,  Z  anorg.  1900, 
24.  354.) 

3TlBr,  TlBr3  Decomp.  by  H20  into  TIBr 
and  TlBr3. 

Thallic  hydrogen  bromide,  TlBr3,  HBr 

Very  sol.  in  H20.  (Thomas,  C.  R.  1902, 
134.  546.) 

Thallic  bromide  ammonia,  TlBr3,  3NHS. 

Decomp.  by  H20. 
Thallium  bromochloride,  TIClBr. 

Decomp.  by  H20.  (Thomas,  C.  R.  19&1, 
132.  1489 ) 

TlClBr2-f-4H20.    Ppt. 

TlCl2Br+4H20.  Ppt.  Decomp  by  H20.' 
(Thomas,  C.  R.  1902,  134.  546  ) 

Tl3Cl2Br4  Decomp  by  H20,  H2SO4  or 
HNOS.  (Thomas,  C.  R.  1900,  131.  894; 
C.  R.  1901,  132.  1489  ) 

Tl4Cl3Br3.  Sol.  in  H2O.  (Thomas,  C  'R. 
1901,  132.  82.) 

TlClBr2,  3T1C1.  Cryst.  from  H20  con- 
taining HN03.  (Cushmann,  Am  Ch.  J 
1900,  24.  222 ) 

T1C13,  3TlBr.  Sol  in  H20  without  decomp. 
(Cushmann.) 

TlBr3,  3T1C1.  Decomp.  by  H2O.  (Cush- 
mann ) 

TlBr3,  T1C1.  Sol.  in  H20  with  decomp. 
(Cushmann ) 

T1C13,  211Br,  I1C1.  Sol.  in  H2O.  (Meyer, 
Z  anorg  1900.  24.  355-360.) 

TlBr3,  2T1C1,  TIBr  "Ppt.  "  Decomp.  by 
H2O  (Meyer.) 

(TlCls,  T1C1),  2(TlBrs,  TIBr).  Ppt. 
(Meyer.) 

2(T1C1S,  T1C1),  (TlBr3,  TIBr).  Ppt.  .De- 
comp. by  hot  H20.  (Meyer.) 

Thallium  bromofluoride,  TlFBr2. 

Decomp.  in  moist  air. 

Sol.  in  abs.  alcohol,  (Gewecke,  A.  1909, 
366.  233.) 

Thallium  bromofLuoride  ammonia, 
TlFBr2,  4NH3. 

Decomp.  by  moisture. 

Difficultly  sol.  in  abs.  alcohol.    (Gewecke, 
A.  1909,  366.  234.)" 
Thallous  chloride,  T1C1. 

Solubility  in  pts.  H^O  at  t\  according  to 
H =Hebberling;  C = Crookes;  L = Lamy. 


0°        15° 
504     -283.4 
H          C 

100° 

about  50 
L 


16° 
377 
H 


16.5° 
359  pts.  H2(V 
H 


100°        100* "" 
52.5     *  63  pts.  H20. 
C          H 
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1  1.  H20  dissolves  0.0161  g.  mol.  T1C1  at 
25°.  (Noyes,  Z.  phys.  Ch.  6.  249.) 

3.26  X 10 2  grams  are  dissolved  in  1  liter 
of  sat.  solution  at  20°.    (Bottger,  1.  phvs. 
Ch.  1903,  46.  603.) 

1  1.  H20  at  25°  dissolves  0.01606  g.  mol, 
T1CL  (Geffcken,  Z.  phys  Ch  1904,  49.  296.) 

Solubility  in  H2O  at  t°, 
100  cc.  sat.  solution  contain  at: 
t°  0°        10°      20P      30°     40°      50° 

g.T!Cl  0  17   0  24   0.34  0.46   0  60   0.80 

t°  60°     70       80°     90°     99.3° 

g.  T1C1     1.02    1.29    1.60    1.97  2.41 
(Berkeley,  Trans.  Roy.  Soc.  1904,  203,  A, 
208.) 

1  L  H20  dissolves  3.040  T1C1  at  18°. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

2.27  g.  are  dissolved  in  1  L  of  sat.  solution 
at  9.54°;  3.05  g.  at  17.7°;  3.97  g.  at  25.76°. 
(Kohlrausch,  Z.  phys.  Ch.  1908,  64.  168,) 

0.01629  mol.  is  sol.  in  1  L  H20  at  25°. 
(Hill,  J.  Am.  Chem.  Soc.  1910,  32.  1385.) 

0,01607  g.  equiv.  is  sol.  in  1  1.  HaO  at  25°. 
(Bray  and  Winninghoff,  J.  Am.  Chem.  Soc, 
1911,  33.  1665.) 

Much  less  sol.  in  H2O  containing  HC1  or 
HN03. 

Solubility  in  HCl+Aq  at  25°.    1 1.  dissolves 
g.  moL  T1C1. 


g.  HC1 
added 

TICl 

g.HCl 
added 

TICl 

0 
0.0283 
0.0560 

0.01610 
0.00836 
0  00565 

0.1468 
1.000 

0.00316 
0  00200 

(Noyes,  Z.  phys.  Ch.  6.  249.) 
Solubility  in  HCl+Aq.  at  25°. 


Concentration  of  HC1, 
equivalents  per  liter 


0 

0  025 
0.05 
0.10 
0.20 


Solubility  of  TICl, 
equivalents  per  liter 


0.01612 
0.00869 
0.00585 
0.00384 
0.00254 


OSToyes,  Z.  phys.  Ch.  1892,  9.  614.) 
Solubility  in  HNOs-i-Aq  at  25°. 


Normality 
HNO» 

Sp.  gr.  of  the 
solution 

g.  TICl  dis- 
solved per  1. 

0.000 
0  4977 
1,0046 
2.0452 
4.017 

0.996 
1.0184 
1.0359 
1.0705 
1.1362 

3.952 
5  937 
6.883 
8.143 
9.926 

(HOI  and  Simmons,  Z.  phys.  Ch.  1909,  67, 
605.) 


Nearly  insol.  in  NH4OH-f  Aq. 

More  sol.  in  K2C03-j-Aq  than  in  H2O. 
3.86  g.  TICl  are  sol.  in  1 1.  HaO  at  25°.  21.84  g. 
TICl  are  sol.  in  1  1.  5N-K2C03-f-Aq  at  25* 
(Spencer  and  Le  Pla,  C.  C.  1908,  II.  198.) 


Solubility  in  KN08-f  Aq  at  25° 


Concentration  of  KNOs 
milhequivalents  per  1. 


10 

20 

50 

100 

300 

1000 


Solubility  of  TICl 
milliequivalents  per  1. 


16  07 

17  16 

18  26 

19  61 
23  13 
30,72 


(Bray  and  Winninghoff,  J.  Am.  Chem.  Soc. 
1911,  33.  1670.) 


Solubility  in  KaSO4+Aq  at  25°. 


Concentration  of  KaSO* 
milhequivalents  per  1. 


10 

20 

50 

100 

300 

1000 


Solubility  of  TICl 
milhequivalents  per  1. 


16.07 
17.79 
19.42 
21.37 
26  00 
34  16 


(Bray  and  Winninghoff,  J.  Am.  Chem.  Soc, 
1911,  33. 1670.) 


Solubility  in  TUSCU+Aq  at  25°. 


Concentration  of  TlaSOi 
milhequrvalents  per  1 

Solubility  of  TICl 
nulhequivalents  per  1 

10 
20 
50 
100 

16.07 
10.34 
6.77 

4.68 

(Bray  and  Winningfaoff,  J.  Am.  Chem.  Soc. 
1911,  33,  1670.) 


Solubility  of  TICl  in  salts+Aq  at  25° 


Salt 

.Concentration  of 
salt  g.  equiv,  per  I 

TICl  dissolved 
g.  equiv.  per  L 

NH4C1 

0.025 
0.05 
0.2 

0.00872 
0.00£93 
0.00271 

CaCl* 

0.025 
0.05 
0.10 
0.20 

0.00899 
0.00624 
0.00417 
0.00284 
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Solubility  of   TICl  in  salts-fAq 
Continued. 

at  25°.-- 

Solubility  of  TICl  in  HC2H3O2+Aq  at  25°. 
(g.  equiv.  per  1.) 

Salt 

Concentration  of 
salt  g  equiv.  per  1. 

TICl  dissolved 
g  equiv  per  1 

Acid                                     TICl 

0  000                           0.01629 
0.5134                          0.01580 
1.013                            0.01495 
2.016                            0.0132 
4.180                            0  0099 
8.130                            0.0054 
11.49                              0  0026 
14.31                              0.0012 
16.01                              0.0005 

CdCl2 

0.025 
0  05 
0  10 
0  20 

0 
0 
0 
0 

01040 
0078 
00578 
.00425 

CuCl2 

0.025 
0.05 
0.10 
0.20 

0 
0 
0 
0 

.00905 
.00614 
00422 
00291 

(Hill,  J.  Am.  Chem.  Soc.  1910,  32.  1189.) 

Insol  in  pyridine.  (Naumann,  B.  1904,  37, 
4610);  acetone.     (Naumann,   B.   1904,   37. 
4329) 

Thallic  chloride,  T1C18. 

*  Anhydrous. 
Easily  sol.  in  H20  and  in  most  ord.  sol- 
vents. 
In  contact  with  moist  air,  it  rapidly  be- 
comes hydrated.    (Thomas,  C.  R.  1902.  136. 
1053.) 
Difficultly  sol.  in  methyl  acetate.     (Nau- 
mann, B.  1909,  42.  3790  ) 
Very  sol,  in  acetone.    (Renz.  B   1902,  35. 
1110) 
Difficultly  sol.  in  acetone.    (Naumann,  B, 
1904,37.  4328.) 
H-  JE20.    Deliquescent,  and  very  easily  sol. 
inHaO.    (Werther.) 
Deliquescent,  and  very  easily  sol.  in  H20. 
(Werther.) 
-f4H20.    86.2  pts.  are  sol.  in  100  pts  H20 
at  17°.    Sp.  gr.  of  sat.  aq.  solution  at  17°  = 
1.85.    (Thomas,  C.  R.  1902.  136.  1052.) 
Very    hydroscopic.      (Meyer,    Z.    anorg. 
1900,  24.  336.) 
Very  sol.  in  alcohol  and  ether.    (Meyer,  Z. 
anorg.  1900.  24.  338.) 
+7J^H2O.    Deliquescent.    (Werther.) 

MgCl2 

0  025 
0  05 
0.10 
0  20    • 

0 
0 
0 
0 

.00904 
.00618 
00413 
00275 

MnCl2 

0  025 
0  05 
0.10 
0.20 

oooo 

00898 
.00617 
00412 
.00286 

KC1 

0.025 
0.05 
0.1 
0  2 

oooo 

.00872 
.00593 
00399 
00265 

NaCl 

0.025 
0.05 
0.10 
0  20 

0 
0 
0 
0 

.00869 
00592 
.00395 
00271 

ZnCl2 

0  025 
0  05 
0  10 
0  20 

oooo 

00899 
00627 
00412 
00281 

T1C108 

0.025 

0 

00897 

T1NO3 

0.025 
0.05 
0  10 

0 
0 
0 

.00883 
.00626 
.00423 

(Noyes,  Z.  phys.  Ch.  1892,  9.  609.) 
Solubility  of  TICl  in  salts-f-Aq  at  25°. 


Salt 

Mols  TICl  sol.  in  1  liter  of 

0  6-N 
solution 

N 
solution 

2-N 
solution 

3-N 

solution 

4-N 
solution 

NH*NO« 
KNO« 
NaNO* 
LiNQ« 
KClOs 
NaCIO* 

opoooo 

0  03121 
0  03077 
0  03054 
0.03035 

0  02687 

0  03966 
0  03904 
0,03851 
0.03785 

0  03060 

0  04544 
0  04438 

0  03303 

0  05128 
0.03850 

(Geffcken,  Z  phys.  Ch.  1904,  49.  295.) 

Insol.    in    alcohol.    Easily    sol.    in    hot 
HgCl2  +  Aq.    (Carstan  jen.) 


ThaUothalHc  chloride,  3T1C1,  T1C18. 

1  pt.  dissolves  in  pts.  H20  at  t°,  according 
to  C=Crookes;  H=Hebberling;  L=Lamy. 

15°       17°      100°         100° 
380.1      346      52.9       20-25  pts.  H2O. 
C  H        C  L 

SI.   decomp.  "by   dissolving.     (Lamy.) 

Ihallic   hydrogen    chloride,    TICl*,    HC1+ 
3H2O. 

Very  hygroscopic. 

Decomp.  by  H2O.    (Meyer,  Z.  anorg.  1900, 
24,  337.) 


Thallium  tungsten  chloride, 

Nearly  insol.  in  HaO. 

Sol.  in  a  hot  mixture  of  equal  pts.  H20  and 
cone.  HC1. 
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SI  sol.  in  cone.  HCL 

Solubility  of  T10H  in  H2O  at  t°. 

Nearly  insol    in  most  organic  solvents 

(Olssou,  B.  1913,  46.  575.) 

t° 

g  ecjuiv 
HOHperl 

Sp  gr   15%° 

Thaffic  zinc  chloride,  2T1C1.,  ZnCl2-f  6H20, 

0 
18.5 

1  151 
1  554 

1  231 
1.317 

Can  be  cryst.  from  H2O.     (Gewecke,  A. 

19.5 

1  582 

1  322 

1909,  366,  224.) 

29 

1  803 

1  342 

23  1 

1  861 

1  377 

Thallic  chloride  ammonia,  T1C13,  3NHS. 

33.1 
36 

1  967 
2  075 

1  400 
1.417 

Decomp.  by  H20.  Sol  in  HCl-f-Aq  (Willm.) 

40 

2  240 

1  446 

44  5 

2.442 

Thallium  chlorofluoride,  T1FC12. 

54  1 
59  4 

2  940 
3  281 

Very  hydroscopic. 

64  6 

3  601 

Decomp.  by  moist  air. 

78  6 

4  673 

Easily  sol.  in  abs.  alcohol.    (Gewecke,  A. 

90  0 

5  705 

1909,  366.  230.) 

99.2 

6.708 

4*3HaO.    Not  hydroscopic. 

Decomp.    by    H20,    alcohol    and    ether. 

(Bahr,  Z.  anorg.  1911,  71.  87.) 

(Gewecke.) 

Thallium  chlorofluoride  ammonia,  T1FOU, 

4NHS. 
Decomp,  by  EfoO. 

Difficultly  sol.  in  abs.  alcohol  and  in  ether. 
(Gewecke,  A.  1909,  366.  232.) 

Thallium  chlorofluoride  potassium  chloride, 

2T1FC1*,  KC1. 
Ppt.    (Gewecke,  A.  1909,  366,  231.) 

Thallous  fluoride,  TTF. 

Sol.  in  l^i  pts.  H20  at  15°,  and  in  much 
less  hot  EaO.  Difficultly  sol.  in  alcohol 
(Buchner,  W.  A.  B.  62.' 2.  644.) 

-h^H20.    Deliquescent.    (Willm.) 

Thallic  fluoride,  T1F«. 
Insol.  in  H20  and  cold  HCl-fAq.    (Willm.) 
Cannot  be  obtained  in  pure  state.     (Ge- 
wecke, A.  1909,  366.  218.) 

Thallous  hydrogen  fluoride,  TIP,  HF. 
Sol.  in  1  pt  H20.    (Buchner.) 

Thallous  tuugstyl  fluoride, 
See  Fluoxytungstate,  thallous. 

Thallous  vanadium  fluoride. 
See  Fluovanadate,  thallous. 

Thallous  vanadyl  fluoride. 
See  Fluoiyvanadate,  thallous. 

Thallous  hydroxide,  T10H. 
Sol.  in  H20  and  alcohol. 


The  solubiHty  of  T120  in  H20  at  these 
temperatures  is  the  same  as  that  of  T10H. 
+E20.    (Willm,  Bull.  Soc.  (2)  6.  354.) 


Thallic  hydroxide,  TlaOa,  H£0  «T1O(OH), 
Insol.  in  H20.    Sol.  in  dil.  acids  and  am- 

monium salts  4-  Aq.     Insol.  in  caustic  alkali 

solutions. 
T1(OH)3.    Easily  sol  in  dil.  HC1  or  F2SO4 

H-Aq.    (Carnegie,  C.  N,  60.  113.) 

Thallous  iodide,  Til. 

Very  si.  sol.  in  H20. 

Tpt.  TU  is  sol.  in  pts.  H20  at  t°.  C=*  ac- 
cording to  Crookes;  H«  according  to  Hebber- 
ling;  L*=  according  to  Lamy;  W~  according 
to  Werther. 

35°     15°.    169      16-17°    19.4° 
20.000  4450  16,000  11.676   14,654  pts.  H2O, 

W         C       L          H         W 


20° 
1L954 
W 


23,4° 
10.482 
W 


5407 
W 


100° 

842 

C 


100° 

804  pts.  H2O. 
H 


Sol.  in  17,000  pts.  HS0  at  20°.  (Long,  Z. 
anal.  30.  342.) 

Sat.  solution  at  20.15°  contains  63.6  mg. 
or  1.92  XKH  g.  mol  TU  per  1  (Bdttger,  Z. 
phys.  Ch.  1903,  46.  603.) 

1  1.  H20  dissolves  56  mg.  TU  at  18°. 
(Kohlrausch,  Z.  phys  Ch.  1904,  60.  356  ) 

36.2  mg.  are  dissolved  in  1 1.  of  sat.  solution 
at  9.90°;  56  mg.  at  18.1°;  84.7  mg.  at  26°. 
(Kohlrausch,  Z.jphys.  Ch.  1908,  64.  168.) 

Solubility  in  H2O  at  25°  -  1.76X10  4  mol. 
per  litre.  (Spencer,  Z.  phys.  Ch.  1912,  80. 


ot  decomp  by  dil.  EzSO*,  HC1,  or  alkalies 
+ Aq.  Decomp.  by  hot  dil.  JEHSTOs-hAq,  and 
cold  cone.  HNO8.  Sol  in  aqua  regia. 

Also  less  sol.  in  acetic  acid  than  in  H20. 
(Carstanjen.) 
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Insol  m  NH4OH+Aq  (Werther)  Not 
wholly  insol  in  NH4OH-f-Aq.  and  solubility 
is  increased  by  presence  of'  (NH4)2SO4  or 
NH4C1  (Baubigny,  C  R  113.  544.) 

Sol    m  13,000  pts.  NH4OH-hAq  (6%  or 

2^/L^?3)'  SoL  m  ^,000  pts  NH4OH+Aq 
<1#%NE8)  (Long) 

Insol  m  dil  KI-fAq  (1%  KI)  (Bau- 
bigny.) 

Much  more  insol.  in  KI-fAq  than  in  H2O; 
1  pt.  dissolves  m  75,000  pts.  dil.  KI-fAq 
(Lamy.) 

•  Nearly  insol.  in  Na2S203+Aq,  and  abso- 
lutely insol  therein  in  presence  of  Pb  salts 
(Werner.  C.  N.  53.  51 ) 

Sol.  in  56  336  pts.  85%  alcohol  at  13°. 
(Werther )  Sol.  in  18,934  pts  98%  alcohol 
at  19°.  (Hebberling ) 

When  Til  is  shaken  with  alcohol  of  78°B 
(1  vol.  H20+3  vols  98%  alcohol)  at  22°,  and 
let  stand  with  Til  for  24  hours,  and  then 
evaporated  to  Vs  vol..  there  is  shown  no  put 
byJSrH4SH4- Aq.  _  (Baubigny / 


anorg.  3.  343.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.,  1899,  II.  1014.) 

Insol.  in  pyridine.  (Naumann,  B.  1904, 
37.  4601.) 

Thafflc  iodide,  T1I8. 

Sol.  in  alcohol. 

Decomp.  slowly  in  the  air.  (Wells,  Z. 
anorc.  1894,  6.  313.) 

Sol.  in  ether. 

ThallothalUc  iodide,  T18I4=5T1I,  T1I8. 
Sol.  in  H2O.    (Jo'rgensen,  J.  pr.  (2)  6.  82.) 

Thallium  nitride. 
Very  unstable.    (Franz  Fischer,  B.  1901, 

Thallous  oxide,  T120. 
Deliquescent.   Sol.  in  H20. 
See  Thallous  hydroxide. 

Thallic  oxide,  T1208. 

Insol.  in  H20.  Not  attacked  by  cold 
H2SO4.  Sol.  in  hot  HaSO4.  Sol.  in  cold  HC1 
+Aq. 

Insol.  in  alkalies+Aq,     (Werther,  J.  pr. 
91.  385.) 
Black  modification. 

Less  sol.  in  dil.  acids  than  the  brown 
modification.  Solution  is  accompanied  by 
a  slight  reduction  to  thallous  salt. 

More  sol.  in  10%  HC1  than  in  10%  HaS04 
or  HN08. 

More  sol.  in  cone,  than  in  dil.  acids.  (Rabe. 
Z.  anorg.  1906,  48.  431.) 


'Broun  modification 

Easily  sol.  in  dil.  mineral  acids  on  warm- 
ing, with  slight  reduction  to  thallous  salt. 

More  sol.  in  cone.  acid.    (Rabe.) 

Thallium  c&oxide,  T102. 

Insol.  in  H2O.  (Piccini,  Gazz.  ch.  it  17. 
450.) 

Thallic  oxide  ammonia,  T1208,  6NH3. 

Decomp.  by  much  H2O.  Insol.  in  alcohol. 
(Carstanjen.) 

Thallic  oxyfluoride,  T10F. 

Insol.  in  H20.  Slowly  decomp.  by  boiling 
with  B^O. 

Sol.  in  mineral  acids.  Almost  insol.  in  HF. 
(Gewecke,  A.  1909,  366.  226.) 

Thallium  phosphide  (?). 
Ppt.    (Crookes.) 

Thallous  selenide,  Tl2Se. 

Insol.  in  H20.  Scarcely  attacked  by  cold 
dil.  HjjSO^Aq,  but  dissolves  when  heated. 
(Carstanjen.) 

Thallothallic  selenide. 

Not  attacked  by  cold  cone,  or  boiling  dil. 
H2S04+Aq.  Cone.  H2S04  decomposes.  (Car- 
stanjen.) 

Thallous  sulphide,  T12S. 

Insol.  in  H20,  (NH4)2S+Aq,  NH4OH+Aq. 
KCN-f  Aq,  and  in  alkali  carbonates,  and 
hydrates  +A.q.  Difficultly  sol.  in  a  solution 
of  oxalic  acid  or  acetic  acid,  (Crookes) 
Easily  sol.  in  HNO8,  and  H2S04+Aq.  Diffi- 
cultly sol.  in  HCl-fAq.  (Willm.) 

Si:  sol.  in  H20. 

0.21  X10-4  g.  is  dissolved  in  1  1,  sat.  solu- 
tion at  20°.  (Bbttger,  Z.  phys.  Ch.  1903.  46. 
603.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Thallic  sulphide,  T12S8, 

Insol.  in  H20.  Insol.  in  cold,  sol  in  warm 
dil.  H2SO4+Aq  without  separation  of  S 
Sol.  in  other  dilute  acids  with  separation  of  S. 
(Carstanjen.) 


Thallium  pefttosulphide,  Tl2Sfi. 
Ppt.    (Hofmann,  B.  1903,  36.  3092.) 

Thallothallic  sulphide,  5T12S,  3T12S8. 
Very  slowly  decomp.  by  cold  dil.  HaS04+ 

TljS,  T12S8.     (Carstanjen.) 
TlaS,    2Tl2S3.     Decomp.    by    dil.    acids. 
(Schneider,  J.  pr.  (2)  10.  55.) 

Thaffliun  telluride,  Tl2Te. 
(Fabre,  C.  R.  105.  673.) 
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Thio- 

For  compounds  with  prefix  thio-,  see  also 
under  sulpho-. 

Thioantimonic  acid. 
See  Sulphantiinonic  acid. 

Thioarsenic  acid. 
See  Sulpharsenic  acid. 

Thiomolybdic  acid. 
See  Sulphomolybdic  acid. 

Thionamic  acid,  NH8S02=NH2SO(OH). 

Very  deliquescent,  and  sol.  in  H20. 
H20  solution  decomp.  gradually.     (Bose, 
Pogg.  33.  275;  42.  425.) 

Ammonium  thionamate,   NH2SO(ONH4). 

Deliquescent.  Sol.  in  H2O;  easily  decomp. 
when  in  solution.  (Rose.) 

Very  sol.  in  alcohol  with  decomp.  SI.  sol. 
in  dry  ether.  (Divers  and  Ogawa.  C.  C.  1900, 
I.  1259.) 

JDithionic  acid.   , 
See  Dithionic  acid. 

iTnthionic  acid. 
See  Trithionic  acid. 

Tefrathionic  acid. 
See  Tetrathionic  acid. 

Pen/athionic  acid. 
See  Pentathionic  acid. 

Thionyl  bromide,  SOBr2. 

Unstable. 

Decomp.  by  H20.  (Besson,  C  R.  1896. 
122.  322.) 


at  115°. 


Thionyl  bromochloride,  SOClBr. 
Decomp.  slowly  in  the  cold,  rapi 
Deccmp.  by  S20.     (Besson  C.  R.  1896, 

122.  321.) 

Thionyl  chloride,  SOC1* 

Sol.  in  CHClj,  and  Ceffij.    (Oddo,  Gazz.  ch. 
it.  1899,  29.  (2)  318.) 

Thionyl  fluoride,  SOF2. 


CeBV.  ether  and  oil  of  turpen- 
tine.   (Moissan,  C.  &.  1900,  130.  1439.) 


Thiophosphamic  acid, 


(?). 


Known  only  in  its  salts.    (Gladstone  and 
Holmes,  Chem.  Soc.  (2).  8.  1.) 


Cadmium  thiophosphamate,  CdPNH202S. 

Sol  in  dil  acids,,  and  NH4OE-f  Aq.    (G. 
and  H.) 

Lead  -  ,  PbPNH202S. 

Ppt.    Sol.  in  dil.  HNO3+Aq.    (Gladstone 
and  Holmes,  Chem.  Soc.  (2)  3.  1.) 


Thiophosphocfoamic  acid,  H2PN2H4OS. 
in  soluti 
and  H.) 


Known  only  in  solution,  which  soon  de- 
composes.   (G. 


Cadmium  thiophosphodt'amate, 

Cd(PN2H4OS)2. 

Insol.  in  H20;  sol.  in  dil.  acids,  and  NH4OH 
+Aq.  (G  andH.) 

Cupric  -  ,  Cu(PN2H4OS)2. 

Insol.  in  H20,  dil.  HC1,  or  NH4OH+Aq. 
Sol.  in  KCN-f  Aq.  (Gladstone  and  Holmes, 
Chem.  Soc.  (2)  3.  1.) 

Lead  -  ,  Pb(PN2H4OS)2. 
Insol.  in  H20.   Sol.  in  dH.  HNO5+Aq. 

Nickel  -  ,  Ni(PN2H4OS)2. 

Sol.  in  dil.  acids,  and  NH4OH+Aq.  (Glad- 
stone and  Holmes,  Chem.  Soc.  (2)  3.  1.) 

Zinc  -  ,  Zn(PN2H4OS)2. 

Ppt.  Sol.  in  dil.  acids,  and  NH4OH-f-Aq. 
(Gladstone  and  Holmes  ) 

Thiophosphonitrile,  PSN. 

Not  decomp.  by  cold  H20.  Slowly  decomp. 
by  boiling  H20  Easily  decomp  by  boiling 
diLHCl.  (Stock,  B.  1906,  39.  1974.) 

Thiophosphoric  acid,  H8PS08«PS(OH)3. 

Known  only  in  its  salts. 

Ammonium  magnesium  thiophosphate, 


SI.  sol.  in  cold  H20.    (Kubierschky,  J.  pr. 
(2)31.100.)  ^' 

Barium ,  Ba8(PS08)2. 

Insol.  in  H20.    (Wurtz,  A.  ch.  (3)  20. 473.) 

Cobalt . 

Insol.  in  H20,  butpartially  decomp.  when 
boiled  therewith.    (Wurtz.) 

Cupric . 

Insol.  in  H20;  very  easily  decomp.  (Wurtz.) 

Ferric-—. 
Insol.  in  H30.    (Wurtz.) 

Magnesium ,  Mg8(PSOa)2+20H3O, 

SI.  sol.  in  cold  H2O.    OECubierschky.  J.  pr. 
(2)  31.  99.) 
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Nickel  thiophosphate. 

Insol.  in  H20,  but  decomp.  when  boiled 
therewith.     (Wurtz.) 

Potassium  — ,  K3PS08. 

Very  sol.  in  H20.    Known  only  in  aqueous 
solution.     (Wurtz ) 

Sodium ,  JSra8PS08+12H20. 

Easily  sol.  in  boiling  H2O.    Cryst.  out  on 
cooling.    (Wurtz,  A.  ch.  (3)  20.  472.) 

Insol.  in  alcohol. 


Barium  /n'thioarZfophosphate,  Ba8(PS8O)2-f- 
20H20. 

Decomp.  by  H20  and  dil.  acids. 

Sol.  in  cone.  HNO3  with  oxidation  of 
the  sulphur  to  H2S04  (Ephraim,  B.  1910, 
43.  286.) 

Magnesium ,  Mg8(PS30)2+20H20. 

Decomp,  by  H20  and  dil.  acids.    (Ephraim . 

Thiophosphorous  acid. 


Strontium  -  . 
Insol.  in  H2O.    (Wurtz.) 

Dithiom^aphosphoric  acid. 


NEiPSaO. 

Decomp.    by  H20.     (Stock,  B.  1906,  39. 
1990.) 

Monothioorthophospboric  acid. 

Monoammwuum  wonothioon^ophosphate, 

0:P(SNH4)(OH)2. 
Sol.  in  H2O. 
Insol.  in  alcohol.    (Stock,  B.  1906,  39.  1990. 

TWammooium  ?nonothioor^opliosphate, 
SNH4.PO.(ONH4)2. 

(Stock.) 

Dfthioor^Aophosphoric  acid. 

Ammonium  ^thiophosphate,  (NH4)sPS202-f- 

2H20. 

SI.  efflorescent.     Sol.  in  H2O.     (Kubier- 
schfcy,  J.  pr.  (2)  31.  93.) 


Ammonium  thiophosphite  (?), 

+3H20 

Sol.  in  H20.  (Lemoine,  C.  R.  98.  45.) 
+6H20. 

Sodium  thiophosphite  (?),  Na4P2S2O3-f-5H20 

=P20S,  2Na2S+5H20. 
Sol.  in  H2O.    (Lemoine,  C.  R.  98.  45.) 
Na*P2S204H-4H20=P2O3,  3Na2O,  2H2S4- 

2H20.   Sol.  in  H20.    (Lemoine,  I.  c.) 

Thiophosphoryl  inamide,  PS(NH2)a. 

Rapidly  decomp.  by  H20.  Scarcely  sol. 
in  alcohol,  ether,  or  CS2.  (Chevrier,  C.  R.  66. 
748.) 

JkTeiathiophosphoryl  bromide,  PS2Br. 

Decomp.  by  I 
aelis,  A.  164,  9.) 


Ammonium  magnesium 

4-6H20. 
SI.  sol.  in  cold,  HaO.    (Kubierschky.) 

Barium  -  ,  Ba8(PS202)2+8E2O. 

Precipitate.  (Kubierschky,  J.  pr.  (2)  31. 
103.) 

•flSHjsO.  As  the  tfnthio  compound. 
(Ephiadm,  B.  1910,  43.  287.) 

Calcium  -  . 
Very  easily  decomposed.     (Kubierschky.) 

Sodium  -  ,  Na8PS202+HH20. 

Very  sol.  in  H20.  (Kubierschky,  J.  pr 
(2)  31.  93.) 

Tnthioortfwpliosph.oric  acid. 

Ammonium  /nthioorZfophosphate, 

(NHOsPSsO+HaO. 
(Stock,  B.  1906,  39.  1985.) 


Decomp.  by  H20.   Insol.  in  ether.    (Mich- 
16 


bromide,  PSBr«. 
.  by  cold,  rapidly  by  hot  H2O 
but  volatile  with  only  partial  decomp.  with 
steam.  Easily  sol.  in  ether,  CS2,  PC18,  PBr,. 
Decomp.  by  cold  alcohol.  Forms  hydrate 
PSBr8-f  H20.  (Michaehs,  A.  164.  9.) 

P^/rothiophosplioryl  bromide,  P2S8Br4. 

Decomp.  by  H20  and  alcohol.  Sol.  in  CSi 
and  ether.  (Michaelis.) 

Thiophosphoryl  phosphorus  bromide, 

Decomp.  by  H20  into  PSBrs.    (Michaelis.) 

Thiophosphoryl  ^"brQmochloride,  PSClBr2. 

Decomp.  by  H2O  and  alkalies. 

Fumes  in  the  air.  (Besson,  C.  R.  1896, 
122,  1059.) 

Thiophosphoryl  bromodichloride,  PSCl^r. 

Decomp.  by  H20  and  alkalies.  Reacts 
violently  with  HNX>g.  (Besson,  C.  R.  1896, 
120.  1058.) 

Thiophosphoryl  chloride,  PSClj. 

Very  slowly  decomp.  by  H2O,  and  may 
be  distilled  with  steam  without  much  decojnp. 
Decomp.  by  alcohol.  Misoible  with  OSa. 
(Baudnmont.  J.  pr.  87.  301.) 

SoL  in.  CCJU  and  CeHi.  (Oddo,  Gazz.  ch. 
it.  1899,  29.  (2)  318.) 
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Thiophosphoryl  pmtachloride,  PSaCls  (?). 
Decomp.  by  H2O.  Sol.  in  alkalies  with 
residue  of  S.  Attacked  violently  by  HNOs, 
alcohol,  ether,  oil  of  turpentine.  Miscible 
with  CS2  (Gladstone,  Chem.  Soc.  3.  5.) 

Thiophosphoryl  fluoride,  PSF3. 

Slowly  sol.  in  H2O  with  decomp.  SI.  sol. 
in  ether. 

Insol.  in  H2S04,  CS^  or  benzene.  (Thorpe 
and  Rodger,  Chem.  Soc.  55.  306.) 

More  sol.  in  KOH  or  NaOH-f  Aq  than  in 
H2O. 

Thiophosphoryl  iodide,  P2SI2. 

Very  sol.  in  CS2.  Unstable  when  heated. 
Fumes  in  the  air.  (Besson.  C.  R.  1896.  122. 
1201.) 

Thiosulplmric    (fortnerly    Hyposulpliur- 

ous)  acid,  H2S303. 

Known  only  in  aqueous  solution,  which  is 
extremely  unstable,  and  decomposes  very 
quickly  after  its  formation.  The  time  before 
decomposition  is  exactly  proportional  to  the 
ratio  of  the  weight  of  H20  to  the  weight  of 
HsSjjOa  present:  i.  e.,  if  one  solution  contains 
twice  as  much  H20  for  a  given  amt.  of  H2S2Oa 
as  a  second  solution,  the  first  solution  will 
decompose  in  twice  the  length  of  time.  The 
length  of  time  is  about  20  sees,  at  10°,  and 
2  sees,  at  50°  for  cone,  solutions,  to  120  sees. 
at  10°  and  12  sees,  at  50°  for  very  dilute  solu- 
tions. (See  Landolt  (B.  16.  2958)  for  further 
figures;  also  Winkelmann  (B.  18.  406). 

Thiosulphates. 

The  thiosulphates  of  the  alkalies  and  of 
Ca  and  Sr  are  easily  sol.  in  H20;  Ba  and  Sr 
salts  are  si.  sol.  and  the  other  salts  insol.  The 
salts  of  the  metals  dissolve  in  alkali  thiosul- 
phates +  Aq.  All  are  insol.  in  alcohol. 

Double  Salts  of  Thiosulphuric  acid.  It  is 
impossible  to  determine  whether  substances 
of  this  class  are  true  chem  individuals.  Many 
described  by  Svensson  and  others  are  doubt- 
less isomorphic  mixtures,  whose  comp.  de- 
pends on  the  temp  and  cone,  of  the  solution 
in  which  pptd  (Rosenheim,  Z.  anorg  1900, 
25.  72.) 

Ainmonitoa    thiosulphate,    (NHO&Os. 

Very  deliquescent.    Very  sol.  in  H20. 

Not  deliquescent  (Fock  and  Kluss,  B. 
1889,  22.  3099.) 

Crystallises  with  VaHaO.  (Rammelsberg, 
Pogg.  56,  298 )  Anhydrous.  (Arppe,  A.  06. 
113.) 

Insol.  in  alcohol.    (Arppe.) 

SoL  in  acetone.     (Eidmann,  C.  C.  1899, 

Difficultly  sol.  in  acetone.  (Naumann,  B 
1904,  37.  4328.) 


Ammonium  cadmium  thiosulphate, 

3(NH4)2S203,  CdS2O3+3H2O 
Can  be  recryst   from  warm  H2O      (Fock 
and  Kluss,  B.  23.  1758.) 
-f  H2O.    (F.  and  K.) 
(NH4)2S203j  CdS2O8     (F.  and  K.) 

Ammonium  cuprous  thiosulphate, 

(NH4)2S208,  Cu2S203+2H20 

Less  sol  in  H20  than  2(NH4)2S-iO3> 
Cu2S203-h  1MH20.  (Rosenheun  and  Stein- 
hauser,  Z  anorg,  1900,  26.  91  ) 

2(NH4)2S203,  Cu?S2O8-f-lMH2O.  Very 
sol.  in  H20.  Insol.  in  alcohol.  (Rosenheim 
and  Steinhauser.) 

Ammonium'  cuprous  thiosulphate  cuprous 
iodide,  7(NH4)2S20S,  Cu2S2O8,  8CuI+ 
4H2O. 

Insol  in  H20.    (Brun,  C.  R.  1892, 114.  668.) 
Could  not  be  obtained.     (Rosenheim  and 
Steinhauser,  Z.  anorg  1900,  25.  107  ) 

Ammonium    cuprous    sodium    thiosulphate 
ammonia,   3Cti2S2Os,    4Na2S!!Oj, 
(NH4)jSsOs,  6NH,. 

Ppt.    When  dry  is  fairly  stable  in  the  air. 
Partially  decomp  by  H20. 
Sol.  in  dil.  H2S04  or  acetic  acid     (Shinn, 
J.  Am.  Chem.  Soc  1904,  26.  948  ) 

Ammonium  lead  thiosulphate,  2(NH4)2S2O8, 
PbS208+3H20. 

Easily  and  completely  sol.  in  cold  H20,  but 
deposits  PbS2O3  by  standing  or  warming. 
(Rammelsberg,  Pogg  56.  312  ) 

Ammonium  magnesium  thiosulphate, 
r3STH4)2Mg(S208)2-|-6H20. 

Very  deliquescent,  and  sol.  in  H2O.  (Kess- 
ler,  Pogg  74.  283.) 

Not  deliquescent  (Fock  and  Kluss,  B. 
23.  540.) 

Ammonium  mercuric  thiosulphate, 
4(NH4)2S208,  HgS208+2H20, 
Sol.  in  H2O,  from  which  it  is  precipitated 
by  alcohol.  Extremely  easily  decomp.    (Ram- 
melsberg, Pogg.  66.  318 ) 

Ammonium  potassium  thiosulphate, 


Sol.  in  H20.    (Fock  and  Kluss,  B.  23.  536.) 
Ammonium  silver  thiosulphate,  2(NH4)2S203, 


Easily  sol.  in  H20.  Somewhat  sol.  in  alco- 
hol. (Herschel,  Edmb  Phil  J.  1.  398.) 

(NH4)A03,  Ag2S2O8-f-zH2O  Nearly  in- 
sol. in  H20;  sol.  in  NH4OH+Aq,  from  which 
it  is  repptd.  by  an  acid.  (Herschel.) 
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Ammonium  zinc  thiostU.pi.ate 

(NH4)2S203,  ZnS203+E20. 
Very  sol  in  H2O.    (Rosenheim  and  David- 
sohn,  Z  anorg.  1904,  41.  238  ) 

Ammonium  thiosulphate  ammonium  cuprous 
bromide,  CuBr,  NH^r,  4(NE4)2S2O*. 

Sol  in  H20  (Rosenheirn.  Z  anorg  1900. 
25.107) 

The  double  salts  of  ammonium  thiosul- 
phate with  silver  and  copper  haloids  are  true 
chemical  compounds  and  may  be  recryst. 
from  HaO  without  decomp.  (Rosenheim.  Z. 
anorg.  1900,  25. 100.) 

Ammonium  thiosulphate  ammonium  silver 

bromide,  AgBr,  NHJBr,  4(NHOaS2O8. 

Sol  in  H20.    (Rosenheim.) 

Ammonium  thiosulphate  ammonium  cuprous 
chloride,  CuCl,  NH4C17  4(NHOaS2O8. 

Sol.  in  H20  ajid  in  NE^OH-J-Aq.  (Rosen- 
heim.) 

Ammonium  thiosulphate  ammonium  silver 
chloride,  AgCl,  JSTH4C1,  4fNH«)&Oi. 

Sol.  in  cold  H20  and  NH4OH+Aq. 

Decomp.  by  boiHng  with  HjjO  and  by  dil. 
acids.  (Rosenheim  ) 

Ammonium  thiosulphate  ammonium  cuprous 
cyanide. 

Composition  not  constant.     (Rosenheim  ) 

Ammonium  thiosulphate  ammonium  silver 
cyanide* 

Composition  not  constant.     (Rosenheim.) 

A  m  n^0n  y(ififl  thiosulphate  fl^n^Toymmn.  cuprous 

iodide,  Cul,  OTJ,  4CNBW&0,. 
Sol.  in  H20.    (Rosenheim.) 

Ammonium  thiosulphate  ammonium  cuprous 
iodide,  4(NH,)2S*O8,  NHJ,  Cul. 

Very  sol.  in  H20  Decomp.  by  boiling. 
(Brun,  C  R  1892,  114.  668.) 


Ammonium  thiosulphate 


iodide,  Agl,  NH&  4(NH«)&0». 

Sol.  in  H2O     (Rosenheim.) 


silver 


thiosulphate 


sulphocyanide,    CuSCN,  NHJ9CN, 

4(&;s2o,, 

Sol.  in  H20.    (Rosenheim.) 


CUprOUS 


Ammonium  thiosulphate 
sulphocyanide,  AgSCN", 


(Rosenheim.) 


silver 


Sol.  in 


Ammonium  thiosulphate  cuprous  iodide, 

2CuI+H20. 


Insol  in  H2O.  (Brun;  C.  R.  1892,  114. 
668.) 

Could  not  be  obtained  (Rosenheim  and 
Steinhauser  ) 

Barium  tfciosulphate,  BaSaO8+H2O. 

SI  sol.  in  H2O     (Rose,  Pogg.  21.  437.) 

Insol,  in  alcohol 

1  pt.  cannot  be  dissolved  in  2000  pts.  H*O. 
Sol.  in  dil.  HCl-f-Aq  without  decomposition. 
(Berschel,  1819.) 

Pptd  from  BaS2Os-l-Aq  by  dil.  alcohol. 
(Sobrero  and  Selmi,  A.  ch.  (3)  28.  211.) 

Insol.  in  acetone  (Naumann.  B.  1904,  ST. 
4329.) 

Barium  bismuth,  thiosulphate,  Ba3[Bi(S2O3)*]i. 
Sol.  m  H2O  with  decomp.     (Hauser,  Z. 
anorg  1903,  35.  9.) 

Barium  cadmium  thiosulphate.  2BaS208. 
CdS2O8+8H20. 

SI.  sol.  in  H20.    (Pock  and  Kliiss,  B.  23. 
1761.) 
3BaS2O83  CdS2Os4-8H20.    SI  sol.  in  H20. 

Barium  cuprous  thiosulphate. 

Easily  sol  in  hot,  difficultly  sol.  in  cold 
H2O  (Cohen,  Chem  Soc  61.  38.) 


2BaS2O 


Nearly  insol. 


a23,     u2232 
in  H2O     (Vortmann,  M.  9,  165.) 

Barium  gold  thiosulphate. 

SI  sol.  in  H2O.    Insol.  in  alcohol.    (Fordos 
and  Gelis.) 

Barium  lead  thiosulphate. 

Difficultly  sol  in  H20.     (Rammelsberg, 
Pogg.  «6.  313.) 

Barium  thiosulphate  chloride,  BaS208, 

BaCl2+2H20. 
Sol.  in  H20.    (Fock  and  Kliiss,  B.  23.  3001.) 

Bismuth  caesium  thiosulphate,  CssBifSsO*)* 

SoL  in  H20. 

Insol.  in  alcohol.   (Hauser,  Z.  anorg.  1903, 
35.  8.) 

Bismuth  potassium  thiosulphate,  KaBi(SiOj)» 


Solubility  in  H*0. 

100  cc.  of  the  sat.  solution  contain  3.5  g. 
at  2°;  7.0  g  at  18°.  At  18°  the  solution 
decomposes. 

More  sol.  in  Na2S203-t-Aq  than  in  pure 
H20. 

Insol.  in  alcohol.  (Hauser,  Z.  anorg.  1903, 
36.  5.) 

+H20.    Sol    in  H20 
(Carnot3C.B.83.390.) 


Insol.  in  alcohol. 
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Bismuth  rubidium  thiosulphate, 
aO. 


Sol.  in  H20. 

Insol  in  acid  alcohol  (Hauser,  Z  anorg 
.  1903,  35.  7.) 

-fH20.  Sol.  in  H20  (Hauser,  Z  anorg 
1903,  35.  8  ) 

Bismuth  sodium  thiosulphate, 

Very  sol,  m  H20,  and  also  in  alcohol 
(Carnot,  C.  R.  83.  338.) 

Na5Bi(S203)3.  Decomp.  by  H20.  Easily 
sol.  in  50%  alcohol  (Hauser,  Z  anorg  1903 
35.  3.) 

Cadmium  thiosulphate,  CdS208-f2H20. 

Sol.  in  H20.  Insol  in  alcohol.  (Vortmann 
and  Padberg,  B.  22.  2638.) 

Cadmium  potassium  thiosulphate,  3CdS20 
5K2S20«. 

Cannot  be  recryst.  without  decomp.  *  (Fock 
and  Kluss,  B  23.  1753  ) 
m  CdS203,  3K2S2Os4-2H20,    Can  be  crystal- 
lised from  HaO  without  decomp.    (F.  and  K.) 

Cadmium  sodium  thiosulphate.  CdS2O3. 
3Na2S2Os+16H20. 

Not  deliquescent.  Sol.  in  H2O.  (Jochum, 
C.  C.  1885,  642.) 

-f  9H2O.  (Vortmann  and  Padberg,  B.  22. 
2639.) 

+3H20.  Deliquescent.  (Fock  and  Kluss, 
B.  23.  1157.) 

2CdS2Os,  Na2S2Os+7H20.    (V.  and  P.) 

3CdS203,  Na2S203+9H20.    (V  and  P  ) 

Cadmium   strontium  thiosulphate,    CdS208, 

3SrS203+10H20. 
(Fock  and  Kltiss,  B.  23.  1763.) 

Caesium  thiosulphate,  Cs2S2O». 

Easily  sol.  in  H20.  (Chabrie",  C.  E.  1901, 
133.297.) 

-f-2H2O  Very  hydroscopic.  (J.  Meyer. 
B.  1907,  40.  1360.) 

Caesium  cuprous  thiosulphate,  Cs2S20,, 


Easily   sol.   in   H20   with   decomp.      (J. 
Meyer,  B.  1907,  40.  1361.) 

Caesium  lead  thiosulphate,  Cs&O,,  PbSaO, 
+2E20. 

Not  hydroscopic. 

2CS2S20S,    PbS203-f3H20.     Hydroscopic. 
(J.  Meyer.) 

Caesium  magnesium  thiosulphate,  Cs2S203, 
MgSaO,+6H20. 

Easily  sol.  in  H20.    (Meyer.) 


Caesium  silver  thiosulphate,  2Cs2S203, 


(J.  Meyer  ) 


Not  hydroscopic 
Decomp  by  hot  H2O 


Calcium  thiosulphate,  CaS203-j-6H20, 

Sol  in  1  pt  H20  at  3°. 

Aqueous  solution  saturated  at  10°  has  sp 
gr  1300  Solution  with  sp.  gr  1  11437  at 
15  5°  contains  0.2081  of  its  weight  in  CaS203 

Decomp  on  heating  Insol.  in  alcohol 
(sp  gr.  0.8234)  (Herschel,  A.  ch.  14.  355.) 

100  g»  sat.  solution  contains  29.4  g,  CaS203 
at  9°,  and  34.7  g.  CaS205  at  25°.  (Kremann 
and  Kodemund,  M.  1914,  36.  1065.) 

Solubility  of  CaS208-j-Na2S03  in  H20. 


t° 

% 

NaaSaCh 

% 

CaSaOs 

Solid  phase 

9 

0 
11.04 
25.21 
31  01 

29.4 
22  64 
15  84 
7  70 

CaS2Oj,  6H2O 

"    +Na2S208,  5HaO 
Na&Os,  5H20 

25 

0 
9.24 
15  67 
18.34 
28.24 
30.19 
31.24 
35.04 

34.7 
29.69 
21.41 
25.18 
21.14 
20  33 
18.43 
11.61 

CaS2O8,  6H20 
it 

ct 
ft 
tt 

"    +NasSJ0,,5H20 
Na»SiOi,  5HaO 

(Kremann  and  Bodemund,  M.  1914,  35.  10650 

Calcium  lead  thiosulphate,  2CaSaOs,  PbS2Oa 

+4H20. 
Decomp  by  H20.    (Rammelsberg.) 

Calcium    potassium    thiosulphate,    CaS20», 

a&ao.+fiBM>. 

Sol  in  H20.    (Fock  and  Kluss,  B.  24.  3016.) 
Calcium  silver  thiosulphate,  2CaSaO8,  Ag2S2O  * 


Easily  sol  in  H2O;  less  sol  in  alcohol. 
QaS2Os.  AgjSrf),+ofliO.    81.  sol.  in  H20, 
abundantly    in    KH4OH+Aq.       (Herschel, 


Calcium  sodium  thiosulphate  nitrate, 


(Kremann  and  Rothemund,  M.  1914.  35. 
1065.) 

Cobaltous  thiosulphate,  CoS2Os+6H20. 
Sol.  m  H20.    (Rammelsberg.) 

Cobaltous    sodium   tiUosulphate,    2CoSsOtj 

5Na2S2Oj+25H20. 

Efflorescent.    Sol.  in  H2O.    (Jochum.) 
Could  not  be  obtained  by  Vortmann  and 

padberg. 
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CoS2O3,  3Na2S2Os4-15H2O  Sol.  in  H20. 
(Vortmann  and  Padberg,  B  22.  2641.) 

Cuprous  thiosulphate,  Cu20,  3S2O2-j~2H2O  = 
Cu2H4(S203)2. 

SI.  sol.  in  H2O  Abundantly  sol  in  Na2S2O3 
+  Aq,  NH4C1  +  Aq,  NH4OH  +  Aq,  or 
(NH4)2C03+Aq.  Sol  m  HC1  or  HNO3-hAq 
(v.  Hauer,  W.  A  B  13.  443  ) 

Cuprous  hydrazine  thiosulphate, 

Cu2S2O8,  (N2H4)2H2S208-f  J£H2O. 
Insol.  in  H20;  'sol.  in  NH4OH-|-Aq  and  in 
dil.  acids.  (Ferratim,  C.  C.  1912, 1.  1281.) 

Cupric  lead  thiosulphate,  Pb(CuS208)2 
+3H20.  (?) 

Very  sol.  in  H20  and  quickly  decomp. 
(Girard,  C.  C.  1904,  I.  253.) 

Cuprous  mercurous  thiosulphate,  5Cu2S208, 
3Hg2S208. 

Insol.  or  si.  sol.  in  cold,  decomp.  by  boiling 
H20.  HN03+Aq  dissolves  out  Cu.  (Rara- 
melsberg,  Pogg.  56.  319.) 

Cuprous  potassium  thiosulphate,  Cu2S208, 
K2S2D8+2H20. 

SI  sol.  in  H20:  decomp.  on  heating  with 
pptn.  of  CuS.  Easily  sol.  in  K2S2O8-j-Aq. 
(Rammelsberg,  Pogg  56.  321.) 

Cu2S203,  2K&OS.  Very  sol.  in  cold  H2O; 
insol.  in  K2S2O3-f  Aq.  (Cohen,  Chen)  Soc 
51.  39  ) 

+3H20.  Scarcely  sol.  m  cold,  sol.  with  si. 
decomp.  in  hot  H2O  Sol  in  HCl-f  Aq  with 
evolution  of  SO2. 

Cu2S203,  3K2S2O3+3H20.  More  sol.  in 
B20  than  Cu2S203,  K2S2O3+2F2O.  Solution 
is  not  decomp.  by  boiling.  Sol.  in  excess  of 
NH4OH+Aq.  (Rammelsberg.) 

Cuprous   rubidium   thiosulphate,    Rb2S203, 

Cu2S208+2H20. 

Ppt.    (J.  Meyer,  B.  1907,  40.  1357.) 
2Rb2S2O8,     Cu2S208-}-2H2O.      Ppt.       (J. 

Meyer ) 
3Rb2S2O3,     CujzSjiOs-f-S^O.      Ppt.       (J, 

Meyer.) 

Cuprous    silver   sodium    thiosulphate   am- 
monia,  Cu2S208,   2Ag2S208,    5Na2S208, 
6NH8. 
Ppt.   Becomes  dark  when  exposed  to  light. 

Decomp.  by  H20.     Sol.  in  NH4OH-|-Aq. 

(Shinn,  J.  Am.  Chem.  Soc.  1904,  26.  949.) 

Cuprous  sodium  thiosulphate,  2Cu2S208, 
7NaaS,08+2H20. 

Ppt.  from  aqueous  solution  by  alcohol. 
(Jochum,  C,  C.  1885.  642.) 

+12H2O.  Sol.  in  very  dil.  HCl+Aq. 
(Jochum.) 


Cu2S2O3,  3Na2S203+2H2O  Sol  in  H2O; 
insol.  in  alcohol.  (Rammelsberg  ) 

H-6H2O.    (Jochum.) 

3Cu2S2O3,  2Na2S203+8H20  Decomp  by 
H2C.  (Vortmann ) 

+5H20  (Lenz,  A.  40.  99  )  Formula  ac- 
cording to  Jochum  is — 

5Cu2S2O3,  4Na2S203  -f  8F2O  Insol.  in  H2O 
or  alcohol.  Sol  in  HCl+Aq  without  evolu- 
tion of  S02,  also  in  dil  H2SO4  or  HNO3-fAq. 
Sol  m  NH4OH+Aq  (Jochum.) 

-j-6H2O.    As  above.    (Jochum.) 

Cu2S203,  Na2S203-fH2O  Insol.  in  H20; 
sol.  m  Na2S203+Aq  (RusseU,  Ch.  7tg.  9. 
233) 

+2H2O     Insol  in  H20  and  alcohol. 

Decomp.  by  dil.  acids.  (Rosenheim  and 
Stemhauser,  Z  anorg  1900,  25.  84.) 

+2HH20.  Sol.  in  H20.  Pptd.  by  alcohol. 
(Bhaduri.  Z.  anorg.  1898,  17.  1.) 

+3H2O.  Decomp.  by  H20.  (Vortmann, 
M  1888,  9,  168.) 

3Cu2S203,  2Na2S2Os  (Gerard,  C  C.  1904, 
1.253) 

-j-5H20.    Sol  in  352  pts   H20.     (Russell, 
Ch  Z  1885,  9.  223  ) 
100  cc.  5%      Na2S208-f  Aq  dissolve  12 . 28  g. 

"  "  7.5%         "  "          17.46g. 

"  "10%  "  "          22.54g. 

(Russell,  Ch.  Z.  1885,  9.  223.) 

4Cu2S2O8,  3Na2S2034-6H20.  Insol  inH20 
and  alcohol. 

Decomp  by  dil.  acids.  (Rosenheim  and 
Steinhauser,  7  anorg.  1900,  25.  84.) 

-f  9H2O.  Sol.  in  H20.  Pptd  by  alcohol. 
(Bhaduri,  Z.  anorg.  1898,  17.  1.) 

7Cu2S208,  5Na2S203+16H20.  Decomp. 
by  H2O  and  by  alcohol.  (Bhaduri,  Z  anorg. 
189S,  17.  1 ) 

It  is  impossible  to  determine  whether  any 
of  these  compds.  are  complex  or  double  salts. 
As  a  class  they  are  not  easily  sol  and  decomp. 
in  solution.  They  may  therefore  be  mixtures 
whose  comp.  depended  upon  the  temp,  and 
cone,  of  the  solution  in 'which  they  were  pptd. 
(Rosenheim,  Z  anorg.  1900, 26. 81 ) 

Cuprocupric  sodium  thiosulphate  ammonia, 

Cu2B2O8,  CuS208,  2Na2S208,  4NH8. 
Insol.  in,  but  decomp.  by  hot  H20.    Sol. 
in  HC2H302-h Aq.    Sol.  in  NH4OH+Aq  or 
Na2S2O8+Aq.     (Schutte,   C.  R.  42.   1267.) 

Cuprous  sodium  thiosulphate  cuprous  chlor- 
ide, Cu2S208,  2Na*S208,  2CuCl. 
(Rosenheim   and   Steinhauser,   Z.   anorg. 
1900,  25.  86.) 

Cupric  sodium  thiosulphate  cupzic  sulphide,  • 
Cu2S*08,  Na2S208,  CuS-f  4H20. 

SI.  sol.  in  H20;  easily  sol.  in  Na2S208+Aq, 
and  NH4OH-HAq:  insol.  hi  alcohol.  (Lenz, 
A.  40.  99.) 

Cu2S2O3,  Na2R208,  2CuS.  Sol.  in  H20  or 
dil.  HCl+Aq.  (Kessel,  B.  11.  1585.) 
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Sol  in  Na2S203-hAq     (Siewert,  Zeit.  ges. 
Naturwiss  26.  486  ) 
Ppt,    (Bhaduri,  Z  anorg  1898,  17.  3  ) 

Cupric  thiosulphate  ammonia,  CuS2Os, 

100  pts8.'  H»O  dissolve  21  79  pts    at  25° 
(Pudschiesj  Dissert) 

Cuprocupric  thiosulphate  ammonium  chlor- 
ide, Cu30,  CuO,  3S202,  2NH4C1. 

Sol   in  HN03+Aq  with  separation  of  S. 
(v.  Hauer,  W.  A  B  13.  447  ) 


Glttcinum  thiosulphate, 
(Faktor,  C  C.  1901,  II.  878.) 

Gold  (aurous)   hydrogen  thiosulphate, 

Au2S2Oa,  SB^SssOg. 

Known  only  in  solution  (Fordos  and  Gelis, 
A  ch  (3)  13.  394 ) 

Gold  (aurous)  sodium  thiosulphate,  Au2S2O3, 
3Na2S208+4H20. 

Sol.  in  H20;  solution  decomp  on  heating. 
Insol  in  absolute,  si.  sol  in  dil  alcohol 
(Fordos  and  Gelis  )  . 

Au2S203,  6Na2S203+10H20  Very  sol 
in  H20,  but  decomp.  by  boiling.  (Jochum,  <J, 
C.  1885.  642.) 


Iron  (ferrous)  thiosulphate, 

k  Deliquescent    Very  sol.  in  E^O  or  alcohol. 

(Koene,  Pogg.  63.  241  ) 

Iron  (ferrous)  sodium  thiosulphate,  FeS408, 

3Na2S2Q,-f-8H20. 

Very  "sol.   in   H20,    and  easily   decomp 
(Vortmann  and  Padberg,  B.  22.  2641  ) 

Lead  thiosulphate,  PbS203. 

^  Sol  in  3266  pts.  H2O,    Sol.  in  alkali  thio- 

sulphates  +Aq      (Ramrnelsberg,  Pogg.  56. 

308.) 

Lead  lithium  thiosulphate,  PbS208,  Li2S2O« 

Very  hydroscopic 

Decomp   by  HaO  with  separation  of  rob 
(J.  Meyer,  B    1907,  40.  1355.) 

Lead  potassium   thiostilphate,   PbS2Oa, 

3K2S20S+2H20. 

Sol    in  H20  with  partial  separation   of 

PbS203.     Sol.  in  K2S203+Aq.     (Rammels- 

berg,  Pogg   56.  310.) 


Lead  rubidium  thiosulphate, 
PbSaOa-f2H20. 

Difficultly  sol  in  cold  H20. 
Decomp.  by  H20.     (J.  Meyer,  B,  1907 
40.  1358.) 


Lead  sodium  thiosulphate,  PbS203, 

SI  sol.inH2O.  Very  easily  sol  inNaC2H3O2 
and  NaaS203H-Aq.  (Lena,  A  40.  98  ) 

Insol  in  alcohol. 

2PbS203,  5NasS203-f60H20.  Easily  de- 
comp (Jochum,  C  C.  1885.  642.) 

PbS203,  3Na2S203+12H20  Decomp.  m 
boihng  aqueous  solution.  (Vortmann  and 
Padberg,  B.  22.  2637  ) 

Lead  strontium  thiosulphate. 

Sol.  in  H2O.  Precipitated  as  a  syrup  by 
alcohol.  (Ramrnelsberg  ) 

Lithium  thiosulphate,  Li2S2O4+3H2O. 

Very  deliquescent,  and  sol  in  H2O  and 
absolute  alcohol.  (Fock  and  Muss,  B.  22. 
3099) 

Lithium  silver  thiosulphate,  Li2S2O3,  Ag2S2O» 
+E20. 

Hygroscopic. 

Decomp.  by  boil 
(Meyer  and  Bggeling, 


_  .          ., 

H*O  and  by  acids. 
1907,  40.  1355.) 


Magnesium  thiosulphate,  MgS203+6H20. 

Very  easily  sol.  in  H20.  Precipitated  from 
cone,  solution  by  alcohol.  (Ramrnelsberg, 
Pogg  66.  303  ) 

Magnesium  potassium  thiosulphate, 
MgK2(S2Oa)2+6H20. 

Deliquescent,  and  sol.  in  Hap.  Less i  sol. 
thanJC2S203  (Ramrnelsberg,  Pogg  56.  304.) 

Not  dehquescent.  (Fock  and  Khtss,  B. 
23.  539.) 

Magnesium  rubidium  thiosulphate,  MgS208, 

Bb2Sa08+6H20. 

Easily  sol.  in  H20.  (Meyer,  B.  1907,  40. 
13580 


Manganous  thiostilphate,  MnSjOa. 


Sol   in  HA  from  which  it  is 


s  pptd. 
.  305.) 


alcohol     (Ramrnelsberg,  Pogg.  56.  305.) 

-f  5HSO      Decomp.  very  easily.     (Vort- 
mann and  Padberg,  B.  322.  2641.) 

Maaganous  sodium  thiosulphate,  MnSaO*, 

SNaaSjjOs-r-lGHsO. 

Sol  in  HjjO.   Insol  or  but  si.  sol.  in  alcohol. 
(Jochum,  C.  C  1885.  642.) 

Mercuric  potassium  thiostilphate,  3HgS20», 

5KsS208. 

Sol.  in  10  pts.  H2O  at  15°,  and  %  pt.  at 
100°.    Aqueous  solution  decomp.  on  stand- 

j^CoL  ^afcohlol.     (Kirchhoff,'  Sober.  J. 

(Fock     and 
(F.  and  K.) 
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Nickel  thiosulphate,  NiS2O8-f  6H2O. 

Permanent  Sol.  m  H20.  (Rammelsberg, 
Pogg  66.  306 ) 

Nickel   sodium   thiosulphate,   2NiS2O3, 

5Na2S208+25H20. 
Efflorescent.    Sol  in  H20.    (Jochuni.) 

Nickel  thiosulphate  ammonia,  NiS203,  4NH8 
+6H20. 

Decomp  on  air.  Sol.  in  NH4OH-f  Aq. 
(Rammelsberg,  Pogg.  56.  306  ) 

NiS203)  5NH34-H2O.  (Ephraim,  B.  1913, 
46.  3108.) 

NiS203,  6NH3+3H20  (Vortmann  and 
Padberg,  B.  22.  2641  ) 

Platinous  sodium  thiosulphate. 
See  Platothiosulphate,  sodium. 

Potassium     thiosulphate,     K&Os-H/s,     1, 

12/8H20,  and  2H20. 

Very  deliquescent.  Very  sol.  in  H2O  with 
absorption  of  heat.  Solution  is  stable  on  the 
air.  Insol.  in  alcohol 

100  pts  H2O  dissolve  pts.  K2S2O3  at  t°. 


t° 

Pts 
KaSsOs 

Solid  phase 

0 

96  1 

K2S2O8.2H20 

17 

150  5 

3K2S203.5H2O 

20 

155  4 

tt 

25 

165  0 

C( 

30 

175  7 

ct 

35 

202  4 

3K2S203  5H20+K2S2O3.H20 

40 

204.7 

K2S2O3.H20 

45 

208.7 

n 

50 

215  2 

(i 

55 

227.7 

tt 

60 

238.3 

tc 

56  1 

234  5 

K&O^HsO+SK&Ojj.aO 

65 

245.8 

3K2S203.H20 

70 

255  2 

({ 

75 

268.0 

(t 

78  3 

292  0 

3K2S203.H20-fIC2S203 

80 

293.1 

K2S203 

85 

298.5 

U 

90 

312.0 

« 

(Inohiko  Io,  Mem.  CoU.  Sc  Kioto,  1911,  3. 
212.) 

Sol.  in  dil.  HC2H802+Aq  without  decomp. 
(Mathieu-Plessy,  C.  R.  101.  59.) 

Insol.  in  ethyl  acetate.  (Casaseca,  C.  R. 
30.  821.) 

Potassium  silver  thiosulphate,  2K2S208, 
Ag2S208. 

Sol.  in  H2O.    (Cohen.) 

K2S208,  Ag2S208.  SI.  sol  in  H20.  (Her- 
schel.) 

3K2S208,  Ag2S208-f2H20  Rather  si.  sol. 
in  H20.  (Rosenheim  and  Steinhauser,  Z 
anorg.  1900,  25.  76  ) 

SI.  sol.  in  H2O.    (Rosenheim.) 


Potassium  silver  thiosulphate  ammonia, 
KAgS208,  2NH3. 

Very  si  sol  in  H20.  Easily  sol.  in  hot 
NH4OH+Aq.  (Schwicker,  B.  22.  1735) 

5K2S203,  3Ag2S203,  NH8.  Difficultly  sol. 
in  H20  with  decomp. 

Sol.  in  hot  NH4OH-f  Aq  with  partial  de- 
comp. (J.  Meyer,  B.  1907,  40.  1359.) 

Potassium  sodium  thiosulphate. 

(a)  KNaS2O3+2H20.  Very  sol  in  H2O. 
100  pts.  H2O  dissolve  213.7  pts  salt  at  15°. 
(Schwicker,  B.  22.  1733.) 

(6)  NaKS2O3+2H2O.  100  pts.  H2O  dis- 
solve 205  3  pts.  salt  at  15°  (Schwicker.) 


Potassium  strontium  thiosulphate, 

SrS208+5H20. 
Sol  in  H2O.    (Fock  and  Kliiss,  B.  24. 3017.) 

Potassium  zinc  thiosulphate,  K2S208, 

ZnS203-KH20. 

Very  sol.  in  H20  (Rosenheim  and  David- 
sohn,  Z  anorg.  1904,  41.  238.) 

Potassium  thiosulphate  sodium  chloride, 

K2S203,  NaCl. 
Sol.  in  H2O.    (Pape,  Pogg.  139.  238 ) 

Rubidium  thiosulphate,  Rb2S2O8+2H20. 

Very  hydroscopic;  easily  sol.  in  H2O.  (J. 
Meyer,  B  1907,  40.  1356  ) 

Rubidium  silver  thiosulphate,  2Rb2S2O8, 

Ag2S208+2H20. 

Ppt.  Not  hydroscopic.  Difficultly  sol.  in 
cold  H2O  Decomp.  by  warm  H20.  (J. 
Meyer.) 

Rubidium  silver  thiosulphate  ammonia, 
Rb2S208,  Ag2S208,  NH8. 

Ppt.    (J.  Meyer.) 

3Rb2S2O3,  4Ag2S2O8,  NH3.  Ppt.  Decomp. 
in  the  air.  (J.  Meyer.) 

Samarium  thiosulphate. 

(Cleve.) 

Scandium  thiosulphate,  basic,  Sc(OH)S208, 

•Ppt  (R.  J.  Meyer,  Z.  anorg.  1914,  86. 
282) 

Silver  thiosulphate,  Ag2S2O8. 

SI.  sol.  in  H20.  Sol.  in  NH4OH  or  alkali 
thiosulphates+Aq.  (Herschel,  Edinb.  Phil. 
J.  1.  26.) 

Silver  sodium  thiosulphate,    Ag2S203, 
Na2S2O8-{-H20. 

SI  sol.  in  H2O.  Easily  sol.  in  NH4OH+ 
Aq.  also  in  Na2S2Os+Aqto  form—  m 

Ag2S2Os,  2Na2S208-f2H20.  Easily  sol.  in 
H20  or  NH4OH+Aq;  somwehat  sol.  in  al- 
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cohol,  especially  if  warm  or  dilute      (Lenz, 
A  40.  94  ) 
Ag2S2O3,  6Na2S2O3-f  21H2O     Sol  in  H20 
(Jochum,  C  C  1886.  642  ) 

Silver  sodium  thiosulphate  acetylide  acety- 
lene,   2Na2S208,     7Ag2S208,     18Ag2C2, 
32C2H2. 

Decomp.  by  H2O     Sol  in  NH4OH4-Aq 
Insol,  m  alkalies     (Bhaduri,  Z.  anorg.  1913, 
79.  356.) 
7Na2S203,    5Ag2S203,    86Ag2C2,    13C2H2 
(Bhaduri.) 

Silver  sodium  thiosulphate  ammonia, 
NaAgS208,  NH8. 
Very  unstable     (Schwicker,  B.  22.  1736.) 

Solubility  of  anhydrous  Na2S2O3  in  H2O  at  t°. 

t° 

g.  NaSsChperlOO  g. 

Solution 

HO 

..  -    f  — 

40 
45 
50 
55 
60 
65 
70 
75 
80 

67.40 
67  60 
67.76 
68.15 
68.48 
68  80 
69,05 
69.35 
69  80 

206  70 
208  60 
210.20 
214  00 
217  30 
220  50 
223.10 
226  30 
231.80 

(Young  and  Burke,  J.  Am.  Chem.  Soc.  1906, 
28.  327.) 

Silver   strontium    thiosulphate,    Ag2S2O3, 

SrS208. 

Nearly  insol.  in  H20.  Very  si  sol  in 
SrS2O3+Aq;  easily  sol  m  NH4OH-f-Aq. 
(Herschel  ) 

and   +1,  2 


Sodium  thiosulphate, 

and  5H20. 

100  pts.  H20  dissolve: 

At  16°,    65  pts. 

'20°,    69 

'25°,    75 

'30°,    82 

'35°,   89 

'40°,   98 

'45°,  109 

'47°,  114 

(Mulder.) 


100  pts.  H20  dissolve  at  0°.  476  pts. 
Na&0»;  at  20°,  69  5  pts.  ;  at  406,  104  pts  ; 
at  60°,  192.3  pts  (Kremers,  Pogg.  99*  50) 

100  pts.  H20  dissolve   171  pts.  cryst. 
(«  108.9  pts.  anhydrous  Jsalt  at  19.5°  to  form 
a  solution  of  1  3875  sp  gr     (Schiff,  A.  113. 
350.) 

By  supersaturation  100  pts.  H20  may  dis- 
solve 217  4  pts  Na2S2O3  at  0°.  (Kremers.) 

Solubih'ty  in  H20. 


t° 

%  NajSsOa 

Solid  phase 

0 

34.43 

Na2S208+5H20 

10 

37  89 

« 

20 

41.17 

sc 

30 

45  86 

tt 

40 

50.65 

tl 

.45 

54.49 

u 

50 

62.92 

Na2S208+2H20 

60 

67  39 

ti 

72 

70.39 

tt 

80.5 

71  33 

tt 

90.5 

71.76 

tt 

100 

72.68 

tt 

(Taylor,  Proc.  Edinburgh  Soc.  1898,  22.  49.) 


The  solubility  of  the  hydrates  of 
are  exceedingly  complicated.  There  are  five 
groups  of  hydrates,  (I)  primary,  (II)  second- 
ary, (Til)  tertiary,  (IV)  quaternary,  and  (V), 
quintary,  and  transitions  occur  between  mem- 
bers of  the  same  and  different  groups. 
Na2S203+5H20(I)  is  the  commercial  thio- 
sulphate. The  relations  and  solubility  of  the 
various  hydrates  is  shown  in  the  following 


l/£tUlt<. 

Solubility  of  Na2S2O8  in  H20  at  t°. 

I.  Primary  hydrates. 

g  NasSaOa  per 

t° 

100  g. 

Solid  phase 

Solution 

HaO 

0 

33.40 

50.15 

NasS.0,,  5H»0(I) 

5 

35.33 

54.64 

it    ' 

10 

37.37 

59.69 

it 

15 

39.11 

64.22 

( 

20 

41.20 

70.07 

t 

25 

43.15 

75.90 

t 

30 

45.19 

82.45 

t 

35 

47  71 

91.24 

t 

40 

50.83 

105.37 

t 

45 

55.33 

123.87 

(t 

48.17 

"   +N*8A,  2H,0(I) 

0 

52.73 

111.60 

Na^SiO,.  2H,0(I) 

5 

53.45 

114.90 

(t 

10 

53.94 

117.10 

(( 

20 

55.15 

122.68 

ft 

25 

56.03 

127.43 

tt 

30 

57.13 

133.27 

t 

40 

59.38 

146.20 

t 

45 

60.73 

154.70 

t 

50 

62.28 

165.11 

( 

55 

63  85 

176.60 

( 

60 

65.68 

191.30 

ti 

65 

68.04 

212.90 

(t 

66.5 
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Solubility  of  Na2S208  in  H2O  at  t°  — 
Continued. 
II.  Secondary  hydrates. 

Solubility  of  Na2S208  in  H20  at  t0.— 
Continued. 
IV.  Quaternary  hydrate. 

t° 

g   NaiSsOsper 
100  g 

Solid  phase 

t° 

g    NazSaOa  per 
100  g 

t 
Solid  phase 

Solu 
tion 

HsO 

Solu- 
tion 

H20 

0 
5 
10 
15 
20 
25 
30 
30  22 

41.96 
43.56 
45.25 
47.27 
49  38 
52.15 
56.57 

72  30 
77  17 
82  65 
89  36 
97  55 
108  98 
130.26 

Na2S208,f5H20(II) 

t 
i 
t 
i 
t 

"    Na2S208,  4H20(II) 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
58 

57  63 
58  08 
58  49 
59.00 
59  57 
50.35 
61,03 
61.94 
62.95 
64.22 
65.45 
67  07 

136  00 
138  60 
140  90 
143  90 
147  30 
152  30 
156  60 
162.80 
169.  QO 
179  50 
189  50 
203.70 

Na2S208,  VsH20(IV) 

(t 
(t 
(t 

ct 
( 
t 
t 
t 
t 
(I 

"    +Na&0, 

33  5 
36  2 
38  6 
40.65 

58  59 
60.51 
62.80 

141  48 
153.23 
168.82 

Na2S203,f4H2O(II) 
t( 
"     +Na2SsO,,  H20(II) 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
56  5 

60  47 
60.74 
61.04 
61.57 
62  11 
62.73 
63.56 
64  32 
65  22 
66  02 
66  82 
67  90 

153  00 
154.70 
156,70 
160.20 
163  90 
168  30 
174  40 
180  20 
187.60 
194  30 
201  40 
211  50 

Na2S2Oa?H2O(lI) 

11 
(( 
It 
t( 
(t 
t 
t 
( 
( 
t 

"    +Na2S208 

V.  Quintary  hydrates. 

0 
5 
10 
15 
20 
25 
30 
35 
27  5 

57  63 
58  23 
59  05 
60,02 
61  02 
62  30 
63  56 
65.27 

136  00 
139  40 
144  20 
150  10 
156  50 
165.30 
174  40 
188  00 

Na2S208,(2H20(V) 

ft 
<l 
tt 
tt 
tt 
(t 

"  +Na2S20,,  H20(V) 

30 
35 
40 
45 
50 
55 
43 

63  34 
64  07 
64  75 
65  58 
66.58 
67  59 

172.80 
178  40 
183.70 
190  50 
199.20 
208  50 

NasS208/<H20(V) 

ft 
tt 
tt 

tt 

"+Na&08,  VaHAV) 

III.  Tertiary  hydrates 

0 

5 
10 
13 
14.35 
14.3 

46  14 

48.44 
51.66 
54  96 

85.67 

93.95 
106  80 
122.00 

NajS208,  6HS0  (III  and 
IV>          „ 

it 
<t 

"H-Na^O,,  V»H20(IV) 
"+NasS20,,  'AHaO(lII) 

25 
35 
40 
45 
50 
55 
60 
65 
70 
70 

64  21 
64.60 
64.99 
65  61 
66,02 
66  57 
67.40 
68.24 
69.06 

179.40 
182  50 
185  60 
190.82 
194.30 
199  10 
206.70 
214.90 

Na2S208,^H20(V) 

tt 
it 
tt 
tt 
tt 
tt 

ct 

"    Na2S20» 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
47.5 
48.5 

57.42 
57.84 
58.28 
58  80 
59  28 
60  18 
60.78 
61.57 
62.60 
63.97 
64.68 

134.80 
137.20 
139.70 
142.70 
145.60 
151.10 
155.00 
160.20 
167.40 
177.50 
183.00 

Na&Oa,  V2H20(IH) 

tt 

(t 
t 
( 
t 
t 
t 
t 
(t 

"  +NaaS20Jll  H20(ni) 

(Young  and  Burke,  J.  Am.  Chem.  Soc.  1906, 
28.321.) 

Heat  is  absorbed  by  dissolving  in  H2O. 
110  pts.   NajSaOs+SHaO-hlOO  pts.   H2O 
lower  temp,  from  10.7°  to  8°.    (Rudorff,  B. 
».  68.) 
+HH20.     (Young  and  Burke,  J.  Am. 
Chem.  Soc.  1906,  28.  321.) 
+H2O. 
•fVsHaO.    (Young  and  Burke.) 
-PAHaO.    (Young  and  Burke.) 

47.5 
50 
52.5 
55 
60 
61 

64.78 
65.30 
65.89 
66.45 
68.07 

183.90 
188.20 
193.20 
198.10 
213.10 

Na2S20,,iH2Ofni) 

tt 
ft 
(t 

"    -t-Na&O, 
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4-2H2O. 

+4H20. 

Burke.) 


M.-pt.    4160°.      (Young    and 


4-5H20.  M.-pt.  45°  (Kopp);  48°  (Krem- 
ers),  50°  (Mulder)  ;48.5°  (Tilden,  Chem.  Soc, 
46.  409);  47.9°  (Taylor,  Proc.  Edinburgh. 
Soc.  1898,  22.  249):"  48.09°  (Richards  and 
Churchill,  Z.  phys.  Ch.  1899,  28.  314);  48.45° 
(Young  and  Burke,  J.  Am.  Chem.  Soc.  1906, 
28.  324.) 

Labile  modification  melts  at  32°.  (Parm  en- 
tier  and  Amat,  C.  R.  98.  735J 

Sp.  gr.  of  Na2S203+Aq  at  19°. 
%-%Na2S203+5H20. 


% 

Sp  gr. 

% 

Sp  gr 

% 

Sp.gr. 

1 

1  0052 

18 

1  0975 

35 

1  1986 

2 

1.0105 

19 

1  1031 

36 

1.2048 

3 

1  0158 

20 

1.1087 

37 

1.2110 

4 

1.0211 

21 

1  1145 

38 

1.2172 

5 

1.0264 

22 

1.1204 

39 

1.2234 

6 

1  0317 

23 

1.1263 

40 

1.2297 

7 

1  0370 

24 

1  1322 

41 

1  2362 

8 

1.0423 

25 

1  1381 

42 

1  2427 

9 

1.0476 

26 

1.1440 

43 

1  2492 

10 

1.0529 

27 

1  1499 

44 

1  2558 

11 

1  0584 

28 

1  1558 

45 

1  2624 

12 

1.0639 

29 

1.1617 

46 

1  2690 

13 

1  0695 

30 

1.1676 

47 

1  2756 

14 

1  0751 

31 

1  1738 

48 

1  2822 

15 

1  0807 

32 

1.1800 

49 

1.2888 

16 

1  0863 

33 

1.1862 

50 

1  2954 

17 

1  0919 

34 

1  1924 

(Schiff,  A.  113.  118.) 

B  -pt.  of  Na2S203-hAq.  P=pts.  Na2S2O8  to 

100  pts.  H20. 

B-pt    P 

B.-pt 

P 

•B.-pt. 

P 

101°  14 

110° 

104 

119° 

201 

102   27 

111 

113 

120 

214.5 

103   39 

112 

122 

121 

229 

104   49  5 

113 

131.5 

122 

244 

105   59 

114 

141  5 

123 

262 

106   68 

115 

152 

124 

283 

107   77 

116 

164 

125 

311 

108   86 

117 

175  75 

126 

348 

109   95 

118 

188 

(Gerlach,  Z  anal.  26.  436.) 

Moderately  sol.  in  liquid  NH3.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

100  pts.  absolute  ethyl  alcohol  dissolve 
at  room  temperature  2.5  mg.  Na2S203 
(Bodtker,  Z.  phys.  Ch.  1897,  22.  410.) 

100  pts.  absolute  ethyl  alcohol  dissolve 
at  room  temperature  3.4  mg.  Na2S203-h 
5H2O.  (Bedtker,  Z.  phys  Ch.  1897, 22.  510.) 

Sol.  in  oil  of  turpentine  (Edison,  Am. 
Chemist,  7.  127).  Insol.  therein  (Techn, 
J.  B  27.  1003). 

Insol.  in  ethyl  acetate.  (Casaseca,  C.  R 
30.  821.) 


Sodium  thallous  thiosulphate,  3Na2S2O3. 
2T12S203-J-10H2O. 

Sol.  in  H20.    (Werther  ) 

+8H20      (Jochum ) 

2Na2S203,  T12S203+8H2O  (Vortmann 
and  Padberg,  B.  22.  2638  ) 

Sodium  zinc  thiosulphate,  Na2S2O3,  2ZnS2O3 

+23H20, 

Sol.  in  H20.     (Jochum.  C    C.  1885.  642.) 
3Na2S203,    2ZnS2O3+iOH2O.      Deliques- 
cent    (Vortmann  and  Padberg,  B  22.  2640  ) 

Sodium  thiosulphate  mercuric  iodide, 

21sTa2S203,  HgI2. 

Decomp  by  H20  and  by  alcohol  (Eder 
and  Ulm,  M.  1882,  3.  197.) 

Strontium  thiosulphate,  SrS203-f  5H20. 

Permanent  Sol.  in  6  pts  cold  H2O  (Gay- 
Lussac),  in  4  pts.  H20  at  13°,  and  1.75  pts. 
boiling  H20  (HerscheL  1819). 

1  g.  is  sol  in  3  7  cc.  H2O  at  room  temp. 
(Antenneth,  Z  anal  1898,  37.  293  ) 

Gradually  efflorescent.  Insol  in  alcohol 
(HerscheL) 

Thallous  thiosulphate. 

Ppt.    SI.  sol  in  cold,  easily  sol  in  hot  H2O. 
(Crookes ) 
Easily  sol.   in  Na2S2O3+Aq.     (Jochum.) 

Tin  thiosulphate  (?). 
Sol.  m  H20. 

Uranyl  thiosulphate,  (U02)S2O3. 
Ppt.    (Faktor,  C.  C.  1901,  II.  878.) 

Zinc  thiosulphate,   ZnS203-f3H20. 

Very  deliquescent,  and  very  sol  in  H2O 
and  alcohol  (Rammelsberg ) 

Zinc  thiosulphate  ammonia,  ZnS208,  2NH8. 
Decomp   by  H20.    Sol.  in  NH4OH+Aq, 
from  which  it  is  pptd  by  alcohol.    (Rammels- 
berg, Pogg  66.  62.) 

TMofnthiazyl  bromide,  N3S4Br, 

Decomp.  H2O  and  alkalies. 

Stable  in  the  air.  (Muthmann,  B.  1897,  30, 
630.) 

Thiodithiazyl  ^chloride,  S8N2C12. 
See  Nitrogen  sulphochloxide. 


Thiotfnthiazyl  chloride,  i 
See  Nitrogen  sulphochloride. 

Tluofnthiazyl  iodide,  N3S  J. 

Decomp.  spontaneously  in  the  air.    Very 
unstable.     (Muthmann,  B.  1897,  30.  631.) 
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ThioJnthiazyl  nitrate, 

Sol  m  H2O  with  decomp.  Sol.  in  HNO8-f- 
Aq.  (Demargay,  C.  R.  91.  1066  ) 

bol  in  cold~H20  with  decomp. 

Completely  msol,  in  organic  solvents,  as 
CS2,  CHC18,  acetone,  and  acetic  ether. 
(Muthmann  and  Seitter,  B.  1897,  30.  629.) 

Thiotothiazyl  sulphate  (S4N8)HS04. 

Stable  on  air.  Sol.  in  H2O  with  decomp. 
(Demarcay,  C  R  91  854.  1066.) 

Thtontniazyl  sulphocyanide,  NAONS. 

Stable  in  the  air. 

Sol.  in  benzene  and  chloroform.  (Math- ! 
mann  and  Seitter,  B.  1897,  30,  631.) 

Dtthio^rathiazyl  (^chloride,  S6N4C12. 
See  Nitrogen  sulphochloride. 

Thorium,  Th. 

Not  oxidised  by  boihng  H2O. 

Quickly  sol.  (Ohydenius,  Pogg.  119.  43), 
very  slowly  sol  by  long  boihng  (Berzehus, 
Pogg.  16.  385)  in  HN08-f  Aq.  Insol.  in  cold, 
easily  sol.  m  warm  dil  H2SO4+Aq.  Slowly 
sol.  in  cold,  rapidly  in  hot  HCl-f  Aq.  Easily 
oxidised  by  aqua  regia.  Insol.  in  llOH+Aq 
or  HF+Aq, 

SI  sol.  m  dil.  H2S04-j-Aq;  decomp.  by 
cone.  HjjSO^  Very  si.  sol.  in  dil.,  and  less  in 
cone  HNOa+Aq.  Easily  sol.  in  cone.  HC14- 
Aq,  and  aqua  regia  (Nilson,  B.  15.  2521.) 

Thorium  B. 

Somewhat  sol.  in  hot  H2O,  which  dissolves 
70%  in  an  hour.  More  rapidly  sol.  in  dil. 
acids  or  hot  KI+Aq.  Somewhat  sol.  in 
organic  solvents.  Insol  in  CS2  and  in  methy- 
lene  iodide.  (Hogley,  Phil.  Mag.  1913,  (6) 
25.  331.) 

Thorium  C. 

Somewhat  sol.  hi  hot  H20.  More  rapidly 
sol.  in  hot  KI+Aq.  and  in  dil  acids.  More 
sol.  in  organic  solvents  than  thorium  B. 
2Q%  sol.  in  CS2  or  methylene  iodide  in  10 
minutes  (Hogley,  Phil.  Mag.  1913,  (6)  26. 
331.) 

Thorium  teZraboride,  ThB4. 

Sol.  in  cold  cone.  HNOs  and  HC1  and  in  hot 
cone.  H2S04.  (Jassonneix,  0.  R.  1905,  141, 
192.) 

Thorium  texzboride,  ThBrfl. 

Sol.  in  hot  dil.  or  cone.  HNO$;  insol.  in 
H2S04,  HC1,  HF  and  aq.  aUkalies.  (Jasson- 
neix, C.  R.  1905,  141.  193.) 

Thorium  efcbromide,  ThBr2. 

Sol.  in  H20  with  partial  decomp.  (Troost 
and  Ouvrard,  A.  ch.  (6)  17.  227,) 


Thorium  tefrabromide,  ThBr4. 

Sol.  in  H20.    (Berzelius  ) 

Very  hygroscopic,  and  sol.  in  H20  with 
partial  decomp  (Troost  and  Ouvrard,  A. 
ch  (6)17.229.) 

SI.  sol  in  organic  solvents.  (Matthews, 
J  Am.  Chem.  Soc  1898,  20.  840.) 

-|-7E20.  Sol.  in  alcohol.  (Rosenheim,  B. 
1900,33.979) 

-f8H2O  Very  sol  m  alcohol  and  H2O 
Insol.  in  chloroform  and  light  petroleum 
(Lesmsky,  Z.  anorg.  1897,  15.  82  ) 

Thorium    fetfrabromide    ammonia,     TKBr4, 


Insol.  in  organic  solvents  (Matthews,  J. 
Am.  Chem.  Soc  1898,  20.  840.) 

Thorium  carbide,  ThC2. 

Almost  insol  in  cone,  acids;  decomp.  by 
H20  and  by  dil.  acids  (Moissan,  C.  R,. 
1896,  122.  577.) 

Thorium  ^mchloride,  ThCl4. 

Anhydrous  Extremely  deliquescent,  and 
sol.  in  H20  with  evolution  of  heat.  Sol.  in 
alcohol. 

Sol.  in  ether  (Matthews  J.  Am.  Chem. 
Soc.  1898,  20.  824  ) 

+7H2O.  Deliquesces  in  the  air.  Very  sol. 
in  H20  and  alcohol  Insol  in  ether  (Kruss, 
Z.  anorg.  1897,  14.  368 ) 

-h8H20,  Hydroscopic.  Easily  sol.  in  H2O 
and  absolute  alcohol  Not  pptd.  from  solution 
hi  alcohol  by  ether. 

-f-9H20.  As  above  (Rosenheim,  Z. 
anorg.  1903,  35.  426.) 

Thorium  ^mchloride  ammonia,  ThCU,  6NH». 

Insol.  in  ether.    Decomp.  by  H20. 

ThCl4,  8NHS.  Fumes  in  moist  air.  De- 
comp. by  H20.  (Matthews,  J.  Am.  Chem. 
Soc.  1898,  20.  824.) 

The  compds.  of  ThCl4  with  NH8  are  of  the 
type  ThCl4,  nNH8  and  may  be  classified  into 
three  groups. 

(1)  n=4,  6,  7,  12,  18.    Compds   are  de- 
comp. by  H20. 

(2)  n  =4, 6,  7.   Compds.  are  not  decomp.  by 
H2O. 

(3)  n~6,  7,  12,  18.    The  first  two  compds. 
of  this  series  are  identical  with  the  last  two  of 
group  (2). 

ThCl4,  4NH3  of  group  (2)  is  the  only  one  in 
the  whole  series  stable  above  120°.  (Chauve- 
net,  C.  R.  1910,  151.  387.) 

Thorium  fluoride,  ThF4-f4HaO. 
Insol.  in  H20  or  HF+Aq. 

Thorium  hydride,  ThH2. 

Decomp.  by  dil.  HCl-f  Aq.  (Winkler,  B. 
24.  873.) 
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Thorium  hydroxide,  Th(OH)4. 

Insol.  in  H^O. 

Sol  in  acids,  except  oxalic,  molybdie,  and 
hydrofluoric  acids 

Insol  in  alkali  hydroxides,  but  easily  sol. 
in  alkali  carbonates +Aq  More  sol.  in 
NH4OE+(NH4)*COs+Aqthamn  (NE4)2COj 
-fAq.  alone.  (Berzehus )  Not  pptd.  in 
presence  of  tartanc  and  citric  acids  (Chyde- 
nius,  Pogg.  119.  43.) 

4Th02<  H20.  Insol.  m  water  and  acids  at 
boiling  temp 

Thorium  hydroxybromide,  Th(OE)2Br2-f 


Sol.  in  alcohol  (Eosenheim,  B.  1900,  33. 
979) 

Thorium  hydroxychloride,    (OH)ThCls-f 
11H20. 

Sol.  in  alcohol.  (Kosenheim,  B.  1900,  33. 
9780 

Th(OH)2Cl24-  5H2O.  Slowly  takes  up  H2O 
from  the  air. 

Sol.  in  H20  without  decomp 

Sol.  in  alcohol  Pptd  from  solution  in 
alcohol  by  ether  (Kosenheim,  Z.  anorg 
1903,  35.  425  ) 

+8H20  Hydroscopic;  sol.  in  alcohol. 
(Kosenheim,  B.  1900,  33.  978  ) 

Thorium  hydroxyiodide,  Th(OH)I»+10E20. 
Evolves  iodine  in  the  light.    (Rosenheim, 
Z.  anorg.  1903,  35.  430.) 

Thorium  iodide. 

Sol.  in  H20 

Thorium  nitride,  ThjN^ 

Decomp.  by  H20.  (Matignon,  C.  K.  1901, 
132.  37.) 

Thorium  oxide,  ThOa. 

When  ignited  is  insoL  in  HC1,  and  HNOs+ 
Aq.  Sol.  in  #2804  by  heating  to  boiling  and 
subsequent  addition  of  H2O.  Insol.  in  alkali 
hydrates  or  carbonates  -fAq. 


Thorium  weforide, 

SI.  sol.  in  HCL  (Locke,  Z.  anorg.  1894,  7. 
348.) 

H-  2H30.  Loses  1  H2O  at  100°.  Sol.  in 
H20  ;  insol.  in  NE4OE-f-Aq.  (Locke  ) 

Mefothorium  oxide. 

Sol.  in  H20  after  having  been  treated  with 
cone  HNOa  or  HCl+Aq,  even  if  previously 
ignited 

Th02,  sTh(OH)4.  Compare  TH«O6.  (Locke) 
(Stevens,  Z  anorg.  1901,  27.  42.) 

Thorium  peroxide,  Th207. 
Precipitate.    (Cleve,  C.  R.  100.  605.)  j 


Thorium  oxychloride. 

Decomp.  by  H2O  into  ThCl4  and  ThO3. 

ThOCl2.    Sol  in  JE20. 

Insol  in  abs  alcohol  (Matignon,  A.  ch. 
1907,  (8)  10.  133.) 

H-3HA 

-f-5H2O  (Matignon,  A.  ch  1907,  (8)  10. 
135.) 


Ketothorium  oxychloride,  Th02,  rc 

Hydroscopic;  sol.  in  H20;  insol  in  abs. 
alcohol.  (Stevens,  Z.  anorg.  1901,  27.  47.) 

Thorium  oxyfluoride,  ThOF2. 

Insol  in  H2O. 

Sol  in  H2S04  with  decomp.  (Chauvenet, 
C.  R.  1908,146.974) 

Thorium  oxysulphide,  ThS2,  2Th02. 

(Chydemus  ) 

Thorium  phosphide. 

Insol  in  H2O.    (Berzelius.) 

Thorium  silicide,  ThSi2. 

Sol.  in  aq.  min.  acids;  insol  in  aq  alkalies. 
Decomp.  by  fusion  with  NaOH  or  KOH. 
(Homgsehrmd,  C  R.  1906,  142.  158  ) 

Thorium  sulphide,  ThS2. 

Insol.  in  warm  £[2804.  Very  slightly  at- 
tacked by  HNO3  or  HCl+Aq  Sol  in  hot 
aqua  regia.  (Berzelius  ) 

Thoromolybdic  acid. 
Ammonium  thoromolybdate, 


Insol.  in  H20;  sol:  in  dil.  acids.  {Barbieri, 
C.  A.  1913.  3724.) 

rNH4)6H2Th(Mo207)8-fllH20.  Insol.  in 
H20;  sol  in  dil.  acids.  (Barbieri.) 

Silver  thoromolybdate,  Ag8Th(Mo207)6. 

Insol.  in  H20;  si.  sol.  in  HN08+Aq,  but 
nearly  insol.  in  presence  of  AgNOa.  (Bar- 
bieri.) 


Sodium  thoromolybdate, 

15H20. 

Insol.  in  H20:  sol.  in  dil.  acids.   (Barbieri.) 
Na^2Th(Mo2Or)c+17H2O.   Insol.  in  HaO; 

sol.  in  dil.  adds.    (Barbieri.) 

Thulium,  Tm. 

Thulium  chloride,  Tm2Cle+14H20. 

Very  sol.  in  H20  and  in  alcohol.    (James, 
J,  Am.  Chem.  Soc.  1911,  33.  1342.) 

Thulium  hydroxide. 

Easily  sol.  in  dil.  acids.    (James,  J.  Am. 
Chem.  Soc.  1911,  33.  1342.) 
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Thulium  oxide,  Tm203. 

Slowly  sol.  in  hot  cone,  acids.  (James, 
J.  Am.  Chem.  Soc.  1911,  33. 1342.) 

Tin,  Sn. 

Insol  in  H20.  Tin  is  not  atacked  by  dis- 
tilled H20  when  air  is  passed  through  it  for  a 
week. 

Slowly  sol.  in  dil  cold  HCl+Aq,  but 
rapidly  sol.  if  hot  and  cone  Slowly  sol  in 
hot  oil.  H2S04+Aq,  but  decomp.  by  hot 
cone.  H2S04. 

Readily  sol.  in  cold  aqua  regia.  Attacked 
violently  by  cone.  HNOs+Aq  with  pptn.  of 
Sn02.  Completely  sol.  in  dil.  cold  HN08+ 
Aq  (1  pt.  HN08:  1  pt.  H20)  at  22°.  (Hay, 
C.  N.  22.  298.)  Not  attacked  by  pure  cone. 
ENOs+Aq  of  1.512-1.419  sp.  gr.,  but  vio- 
lently attacked  by  less  cone.  acid.  Also  at- 
tacked by  most  cone,  acid  if  it  contains  N02. 
(Millon,  A.  ch.  (3)  6.  95.) 

If  Sn  is  placed  in  dil.  HNO3+Aq  of  1.15  sp. 
gr.  it  is  si.  dissolved,  but  soon  pptd.  again  as 
Sn02  If  a  small  amt  of  NH4C1  is  added,  the 
Sn  remains  permanently  in  solution;  HC1+ 
Aq  has  a  similar  action.  (Ordway,  Am.  J 
Sci.  (2)  23.  220.)  Easily  sol.  in  the  cold  m 
mixture  of  1  vol.  H2SO4,  2  vols.  HN03,  and  3 
vols  H2O.  (Basset,  C.  N.  53.  172.) 

HNOs+Aq  containing  less  than  12%  HN08 
attacks  Sn  and  forms  a  stannous  salt,  which 
decomposes,  giving  a  turbid  solution  HNOa 
+Aq  (12-45%  HN08)  completely  dissolves 
Sn,  but  solution  becomes  turbid  on  standing. 
HNOs+Aq  containing  more  than  45%  HNOa 
does  not  dissolve  Sn,  but  forms  a  white  sub- 
stance, which  is  sol.  in  H2O  if  over  70%  acid 
is  used;  this  solution  soon  becomes  turbid. 
(Montemartim,  Gazz.  ch,  it.  22.  384.) 

Sn  dissolves  in  HNOs+Aq  at  low  temps. 
(0-21°),  When  very  dil.  HNOs+Aq  (14% 
HNOs)  is  used,  the  amount  of  stannous  salt 
formed  decreases  only  slightly  with  increase 
of  temp,  while  with  30-40%  acid  it  falls  to 
zero  at  21°.  (Walker,  J.  Soc.  Chem.  Ind. 
1893.  845.; 

In  presence  of  Fe,  Cr  or  Al,  HNOs+Aq 
acts  on  Sn  to  form  soluble  products,  from 
whjch  cone.  HNOa  ppts.  all  Sn  as  meta- 
stannic  acid,  (van  Leent,  C.  C.  1899, 1. 101.) 

Much  more  sol.  in  acids  when  small  quanti- 
ties of  metallic  salts  have  been  added.  This 
is  most  noticeable  when  PtCl4  or  tartar  emetic 
is  added  to  HCl+Aq.  HCl+Ag  with  tartar 
emetic  exerts  11  times,  and  with  PtCl4  13 
times  the  action  exhibited  by  pure  acid. 
(Millon.  C.  R.  21.  47.) 

Sol.  in  2N  HClO8+Aq.  (Hendrixson,  J. 
Am.  Chem.  Soc.  1904,  26.  755.) 

Pyrosulphuric  acid  dissolves  Sn  on  warm- 
ing. (Divers,  Chem.  Soc.  1885,  47.  639.) 

Hot  telluric  acid  attacks  Sn.  (Hutchins, 
J.  Am.  Chem.  Soc.  1905,  27.  1183.) 

Sn  is  attacked  by  17%  HN«+Aq.  (Cur- 
tius  and  Rissom,  J.  pr.  1898,  (2)  58. 299.) 

Sol.  in  a  solution  of  Na  in  liquid  NHs- 


(Kraus,  J.  Am.  Chem.  Soc   1907,  29.  1562.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  830 ) 

Sol.  in  boiling  alum+Aq  (1  pt.  alum  to  4 
pts.  H20). 

Sol.  in  KHSO3,  NH4C1  (1.4),  and  KaC^Oe 
+Aq.  SI.  sol.  in  KCJECaOa+Aq,  but  not  at- 
tacked by  MgSO4,  K2S04,  KN08,  or  Na2SO4 
+Aq.  (Cludius,  J.  pr.  9.  161.) 

Sol.  in.  alkalies +Aq. 

Attacked  easily  by  cone.  NaCl,  KC1,  or 
NHiNOa+Aq,  not  attacked  by  NH4Cl+Aq. 
(Halloc,k,  Am.  Ch.  J.  6.  52.) 

Sol.  in  Fe(N08)a+Aq  in  presence  of  HNO3 
+Aq  in  proportion  of  1  atom  Sn  to  1  atom  Fe. 
(Lepez  and  Storch,  W.  A.  B.  98,  2b,  268.) 

Solubility  in  dil.  saline  solutions. 

100  ccm.  H2O  containing  0.5  g.  NaCl  or 
KC1  dissolve  6  mg.  Sn  from  11.8  sq.  cm.  in  one 
week  when  air  without  CO2  is  passed  through 
the  solution,  but  none  at  all  when  the  air  con- 
tains C02. 

100  ccm.  H20  containing  1  g.  NH4C1  dis- 
solve 5  mg.  Sn  under  above  conditions  with- 
out CO2,  and  none  with  CO2. 

With  1  g.  MgCl2,  1  mg.  Sn  was  dissolved 
without  C02,  and  none  wiibh  C02. 

With  1  g  K2SO4,  2  mg.  Sn  were  dissolved 
without  C02,  and  none  with  CO2 

With  1  g.  KNOj,  3  mg.  Sn  were  dissolved 
without  C02.  and  1  mg.  with  C02. 

With  1  g.  jSTagCGa,  7  mg.  Sn  were  dissolved 
without  C02. 

With  1  g.  NaOH,  220  mg.  Sn  were  dis- 
solved without  CO2. 

CaO2H2+Aq  did  not  dissolve.  (Wagner, 
Dingl.  221.  260.) 

Not  attacked  by  sugar +Aq.  (Klein,  C.  R,, 
102.  1170.) 

K  ccm.  oleic  acid  dissolves  0.0134  g.  Sn 
in  6  days  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 

Tin  antimonide,  SnSb. 

(Stead,  J.  Soc.  Chem.  Ind.  1897,  16.  205.) 

Tin  arsenide,  Sn*Asa. 

(Stead,  J.  Soc.  Chem.  Ind.  1897,  16.  206.) 

Tin  (stannous)  bromide,  SnBr2. 

Sol.  in  H2O. 

Sol.  in  pyridine.  (Naumann,  B.  1904,  37. 
4609.) 

Mol.  weight  determined  in  pyridine  and 
ethyl  sulphide.  (Werner,  Z.  anorg.  1897,  15. 
23.) 

Tin  (stannic)  bromide,  basic,  SrBr3OH+ 
3HA 

Sol.  in  H20.  Decomp.  in  aq.  solution  when 
warmed. 

Sol.  in  ether,  methyl  alcohol,  ethyl  alcohol, 
acetone,  acetic  acid  and  esters  of  organic 
acids.  Nearly  insol.  in  benzene,  ligroin  and 
CHCla.  (Pfeiffer,  Z.  anorg.  1914,  87.  242.) 


1074 


TIN  BROMIDE 


Tin  (stannic)  bromide,  SnBr4. 
Deliquescent.    Sol  in  H20  without  evolu- 
tion of  heat.    (Balard  ) 
Decomp.  by  H2O  much  more  quickly  than 
SnCl4.    (Lorenz,  Z.  anorg.  1895,  9.  378.) 
Easily  sol.  in  AsBrs     (Walden,  Z   anorg. 
1902,  29.  374.);  PC13,  PBr3  and  S2C12.    (Wal- 
den, Z.  anorg.  1900,  26.  217  ) 
Sol  in  acetone     (Naumann,  B    1904,  37, 
4328.) 
•f4H20.    (Preis  and  Raymann,  C  C.  1882. 
773.) 

Stannic  hydrogen  bromide,  SnBr4,  2HBr. 
See  Bromostannic  acid. 

Stannic  bromide  with  MBr. 
See  Bromostannate,  M. 

Solubihty  of  SnCl2  in  HCl+Aq. 

J^  molecules  SnCl2  in  nulhgra] 
10  ccm.  solution,  HCl  =  molecule 
milhgrammes  in  ditto;  H20=a] 
present  in  grammes. 

SnCl2 

2     - 

mmes  in 
s  HCl  m 
oat   H20 

SnCh 

HCl 

Sum  of 
equiv 

Sp    gr 
of  solu- 
tion 

H2O 

74 
66  7 
63  75 
68  4 
81  2 
94  2 
117  6 
147.6 
156.4 
157 

0 
6  6 
13  54 
24  & 
34  9 
40  0 
44 
49.4 
66 
78 

74 
73.3 
77.29 
93  2 
116  1 
134  2 
161  6 
197  0 
222  4 
235 

1  532 

1  489 
1  472 
1  524 
1  625 
1  724 
1.883 
2.114 
2  190 
2.199 

8  33 
8  35 

8  198 
7.869 
7  305 
6.880 
6.108 
5.387 
4.715 
4  309 

Tin  (stannic)  bromochloride,  SnClBr3. 

Fumes  in  moist  air;  decomp.  by  H20. 
son,  C.  R.  1897,  124.  685.) 

SnCl2Br2.  Fumes  in  moist  air.  Decomp.  by 
H20.    (Besson.) 

SnClsBr.    Fumes  in  moist  air.    Decomp.  by 
H20.    (Besson.) 


Tin  (stannic)  bromoiodide,  SnBr2I2. 

Sol.  in  cold  H2O.  Decomp.  in  aq.  solution 
at  80°. 

SnBr3I. 

SnBrI8  (Lenormand,  C.  C.  1899,  II.  521; 
J.  Pharm.  1899,  10.  114.) 


Tin  (stannous)  chloride,  SnCl2,  and  +2H20. 

Not  deliquescent.  100  pts.  H2O  dissolve 
83.9  pts.  Sn012  at  0°.  (Engel,  A.  ch.  (6)  17. 
347.)  100  pts  H20  dissolve  269.8  pts.  SnCl2 
at  15°,  and  sat.  solution  has  sp.  gr.  1.827. 
(Michel  and  Kraift,  A.  ch  (3)41.478.)  Sol. 
in  a  certain  amount  of  H20  without  decomp., 
but  more  H2O  causes  pptn.  of  SnO,  SnCl2. 

SnCU+Aq  absorbs  0  from  air. 

Melts  in  crystal  H20  at  46°.    (Ordway.) 

Sat.  solution  boils  at  121.7°. 

Sp.  gr.  of  SnCl2-hAq  at  15°  containing: 

5  10  15  20  %  SnCl2-|-2H20, 
1.0331  1.0684  1.1050  1.1442 

25  30  35  40  %  SnCl2+2H20, 
1.1855  1.2300  1.2779  1.3298 

45  50  55  60  %  SnCla+2HsO, 
1.3850  1.4451  1.5106  1.5823 

65        70        75  %  SnCl2+2H20. 
1.6598  1.7452  1.8399 

(Gerlach,  Dingl.  186. 131.) 


(Engel,  A.  ch.  (6)  17.  347.) 

Solubihty  is  thus  diminished  by  HCl+Aq, 
while  there  are  less  than  8-10  mols.  HCl  for 
1  mol.  SnCl2.  When  that  limit  is  passed  the 
solubility  rapidly  increases.  (Engel ) 

Sol.  in  very  du.  HCl  or  tartanc  acid  +Aq. 
Sol.  in  KOH+Aq.  Sol.  in  cone.  SnOCl2+Aq. 
(Gerlach,)  Sol.  in  NH4Cl+Aq. 

Anhydrous  SnCl2  is  partially  sol.  in  liquid 
NH3.  (Gore,  Am.  Ch.  J.  1898,  20.  830.) 

Sol  in  absolute  alcohol.  Insol,  in  oil  of 
turpentine. 

11.41  pts.  SnCl2  are  sol  in  100  pts.  ether  at 
0°. 

11.38  pts  SnCl2  are  sol.  in  100  pts.  ether 
at  16°. 

11.38  pts.  SnCl2  are  sol.  in  100  pts.  ether  at 
35.5°.  (Laszczynski,  B.  1894,  27.  2286  ) 

Anhydrous  SnCl2  is  sol  in  ether,  (de 
Jong,  Z.  anal.  1902,  41.  596  ) 

1  g.  anhydrous  SnCl2  is  sol.  in  1.8  g.  acetone 
at  18°.  Sp.  gr.  of  sat.  solution  18°/4°  =  1.6. 
(Naumann,  B.  1904,  37.  4336.) 

Sol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C  C.  1899,  II.  1014.) 

Anhydrous  SnCl2  is  sol.  in  methyl  acetate 
to  the  extent  of  15.7%.  (Schroder  and 
Steiner,  J.  pr.  1909,  (2)  79.  63.) 

31.20  pts.  SnCl2-f  2H2O  are  sol.  in  100  pts. 
ethyl  acetate  at— 2°. 

35.53  pts.  SnCl2+2H20  are  sol.  in  100  pts. 
ethyl  acetate  at  +22°. 

73.44  pts.  SnCl2+2H2O  are  sol.  in  100  pts. 
fethyl  acetate  at  82°.  (Laszczynski,  8.  1894. 
27.2286.) 

1  pt.  anhydrous  SnCl2  is  sol.  in  22.40  pts, 
ethyl  acetate  at  18°.  D18°/4°= 0.9215. 
(Naumann,  B.  1910,  43.  319.) 

Insol.  in  ethyl  amine  (Shinn,  J.  phys. 
Ch.  1907,  11.  538);  pyridine  (Naumann, 
B.  1904,  37.  4609);  benzonitrile  (Naumann, 
B.  1914,  47.  1369.) 
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Insol  in  CSa.  (Arctowski,  Z  anorg  1894, 
6.  257.) 

Sol  in  urethane.  (Castoro,  Z.  anorg.  1899, 
20.  61.) 

Mol  weight  determined  in  pyridine  and 
ethyl  sulphide  (Werner,  Z  anorg  1897, 
16.  22  ) 

Tin  (stannic)  chloride,  basic,  SnCl8OH+3H2O. 

Hydroscopic. 

Sol  m  H20. 

Sol.  in  ether,  alcohol,  acetone,  acetic  acid. 
Nearly  insol.  in  kgrom  and  benzene.  (Pfeiffer 
Z.  anorg,  1914,  87.  241.) 

Tin  (stannic)  chloride,  SnCl*. 

(a)  Ordinary  modification. — Dehquescent. 
Sol.  in  H20.  On  diluting  SnGU+Aq  and 
boiling,  Sn02  separates  out.  SnCl4+Aq  is 
not  pptd.  by  HN03,  HC1,  or  H2SO4+Aq; 
H8P04+Aq  ppts.  in  a  few  days,  and  H8As04+ 
Aq  in  a  short  time.  No  ppt  is  formed  by 
K2S04,  Na2S04,  KC1,  NaCl,  NH4C1,  KN03, 
etc.  4-  Aq. 


Sol  m  S2C12  (Walden,  Z.  anorg  1900,  25. 
217.) 

Easily  sol.  in  PCI3  and  PBr3.  (Walden, 
Z.  anorg.  1900,  25.  211.) 

Very  sol.  in  liquid  NH8  (Gore,  Am.  Ch. 
J  1899,  20.  830.) 

Very  sol.  in  absolute  alcohol,  from  which 
it  is  pptd  by  H2O.  Easily  sol  m  ether;  de- 
comp.  by  oU  of  turpentine.  Miscible  with 
CS3  and  Br2. 

Sol  m  acetone  (Naumann,  B.  1904,  37. 
4328.) 

Sol.  in  acetone  and  in  methylal.  (Bid- 
maim,  C.  C.  1899,  II.  1014 ) 

Sol  in  ethyl  acetone.  (Naumann,  B.  1904, 
37.  3601.) 

Distribution  of  SnCU  between  H20  and 
xylene. 

n=pts  by  wt  of  Cl  in  100  pts  of  H2O 
layer. 

m=pts  by  wt.  of  Cl  in  100  pts.  of  xylene 
layer 

k= partition  coefficient. 


Sp  gr  of  SnCU+Aq  at  15° 

ou  cc.  xyieue-j-ou  g.  011^14  «jxa2w. 

* 

Snfiu 
-HSHzO 

Sp  gr 

Sa&i 
4-5H80 

Sp  gr 

B£U 

Sp  gr. 

t° 

n 

66° 

40  35 

0  08 

504.4 

80° 

39  95 

0  175 

228.5 

2 

1.012 

34 

1.226 

66 

1.538 

97  5° 

40.24 

0  33 

122  1 

4 

1.024 

36 

1  242 

68 

TA 

1  563 

111° 

40  27 

0  68 

59  3 

6 
8 

1  036 
1  048 

38 
40 

1  276 

70 
72 

1  614 

(Smirnoff,  Z.  phys.  Ch.  1907,  68.  377  ) 

10 
12 

1.059 
1  072 

42 

44 

1.293 
1  310 

74 
76 

1  641 
1.669 

50  cc.  xylene+60  g  SnCU  4H20., 

14 

1  084 

46 

1  329 

7S 

1  698 

J.O 

k 

16 

1.097 

48 

1.347 

80 

1  727 

31 

18 

1  110 

50 

1.366 

82 

1  759 

66° 

41  905 

0  925 

45  3 

20 

1  124 

!     52 

1.386 

84 

1.791 

80° 

41  915 

1.555 

27.0 

22 

1  137 

54 

1.408 

86 

1.824 

100° 

41  845 

2  515 

16  7 

24 

1  151 

56 

1  426 

88 

1  859 

111° 

41  68 

3  235 

12.9 

26 

1  165 

58 

1.447 

90 

1.894 

28 

1.180 

60 

1.468 

92 

1.932 

(Smirnoff.) 

30 

1  195 

62 

1.491 

94 

1.969 

32 

1  210 

64 

1  514 

95 

1.988 

50  cc.  xylene+60  g.  SnOU  3H20. 

(Gerlach,  Dmgl.  178.  49.) 

t° 

n 

m 

k 

Sp.  gr.  of  SnCl4+Aq. 

80° 

43.205 

Jrt      CA  fi* 

9.95 

Q    ^9^i 

4.4 
4/5 

Deg. 
Baura6 

%  Sn 

BDeg, 

%Sn 

Deg. 

Bauind 

%  Sn 

94° 
100° 
111° 

42  545 
42  645 
42  31 

10.56 
10.03 

.0 

5.1 
4  2 

65.7 
65 

29.45 
29.12 

55 

54 

24.47 
24.02 

34 
33 

14.90 
14.45 

(Smirnoff  ) 

64 
63 
62 
61 
60 
59 
58 
57 
56 

28.64 
28.17 
27.70 
27.24 
26.77 
26.30 
25.84 
25.38 
24.98 

53 
52 
51 
50 
49 
48 
47 
46 

23.56 
23  11 
22.65 
22.20 
21.74 
21.29 
20.83 
20.38 

32 
31 
30 
29 
28 
27 
26 
25 

14.00 
13.56 
13.11 
12.67 
12.23 
11.79 
11  35 
10.91 

+2H20,    Sol.  in  H20. 
+3H20.    Tr.pt.  83°.    (Meyerhofifer,  Bull. 

+4H20.    Tr.pt!  63°.    (Meyerhoffer.) 
+5H20.     Very  deliquescent,  and  sol    in 
H2O.   Decomp.  by  alcohol.   Sol.  inHCl+Aq. 
Tr.  pt.  56°.    (Meyerhoffer.) 
+8H2O,   More  deliquescent  than  the  5H20 
salt.    Tr.pt.  19°.    (Meyerhoffer.) 

(Heermann,  Ch.  Z.  1907,  31.  680.) 

+9HaO.    (Nollner,  Z.  Ch.  1865.  45.) 
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(b)  Metastannic  chloride.  —  SoL  in  cold  H2O; 
solution  coagulates  on  boiling  Cone.  HCl-f 
Aq  ppts  from  SnCl4-hAq  When  solution 
does  not  contain  HC1,  the  addition  of  HCl-f 
Aq  causes  a  ppt.,  which  dissolves  in  HS0 
HNO3,  and  H2SO4-fAq  also  ppt.  K2SO4, 
Na2S04,  and  NaCl+Aq  produce  ppts  .  msol 
in  H20,  but  sol  in  HCl-fAq.  NH4C1  or 
KCl+Aq  do  not  ppt.  KNO3+Aq  ppts. 
slowly,  (Rose.) 

Tin    (stannous)   hydrogen   chloride,   SnCl2, 

HCl+3HaO. 
Decomp.  by  H2O. 
Melts  at  -25°     (Engel,  C  R   106.  1398  ) 

Tin  (stannic)  hydrogen  chloride. 
See  Chlorostannic  acid. 

Tin  (stannous)  hydrazine  chloride,  SnCl2, 
2N2H4,  HGL 

Very  hydroscopic. 

SoL  in  H20  and  abs.  alcohol  (Curtius.  J. 
pr  1894,  (2)  60.  341.) 

Tin  (stannic)  chloride  with  MCI. 
See  Chlorostannate,  M, 

Tin    (stannous)    chloride   ammonia,   SnCl2, 


(Berzehus.) 

SnCl2,   4NH8,    Ppt.  (Naumann.  B.  1904, 


37. 


Tin    (stannic)    chloride    ammonia,    SnCL, 
2NH8. 

Sol.  in  cold  H2O  without  decomp.,  but 
decomposes  by  heating 

Tin  (stannous)  chloride  arsenate. 
See  Arsenate  chloride,  stannous. 

Tin  (stannic)  chloride  cyanhydric  acid,  SnCl4, 


Decomp.  on  moist  air  or  with  H20  (Klein, 
A.  74.  85.) 

Tin  (stannous)  chloride  hydrazine,  SnCl2, 
2NVH4. 

Decomp.  by  H2O. 

Insol.  in  NH4OE+Aq.  (Franzen,  Z, 
anorg.  1908,  60.  286.) 

Tin    (stannic)    chloride  nitrogen   sulphide, 

SnCl4,  2N4S4. 

Insol  in  most  solvents. 

Decomp.  by  warm  NH4OH+Aq. 

Decomposes  in  the  air.  (Wolbling,  Z. 
anorg.  1908,  67.  284  ) 

Decomp.  by  H20,  (Davis,  Chem.  Soc, 
1906,  89.  1576.) 


Tin    (stannic)    chloride   phosphine,   3SnCl4, 

2PH3. 
Decomp  by  H2O     (Rose,  Pogg.  24.  159.) 

Tin  (stannous)  chloride  potassium  stannous 
sulphate. 

See  Sulphate,  potassium  stannous  stannous 
chloride. 

Tin  (stannic)  chloride  sulphur  tetfrachloride, 
SnCl4,  2SC14. 

Very  hygroscopic. 

Sol  m  CHClj,  hgrom,  petroleum  ether, 
CS2,  POCU;  very  sol  m  completely  dry 
absolute  ether,  m  benzene,  acetacetic  ester 
and  m  SC12  (Ruff,  B.  1904,  37.  4517.) 

Tin  (stannic)  chloride  sulphide,  2SnCl4,  SnS2. 
See  Stannic  sulphochloride. 

Tin  (stannic)  chlorobromide,  SnClBrs. 

Decomp.  by  H20.  (Ladenburg,  A.  suppL 
8.  60.) 

SnCl2Br2.  Decomp.  by  H20.  (Laden- 
burg.) 

Tin  (stannous)  chloroiodide,  SnCH.     ' 

Decomp.  immediately  by  H20*  (Henry. 
Phil.  Trans.  1845.  363.) 

Tin  (stannic)  chloroiodide,  SrCl2I2. 

Fumes  in  the  air. 

Decomp  by  H2O.  (Lenormand,  J.  Pharm. 
1898.  8.) 

SnCH3.  (Lenormand.  J.  Pharm.  1899,  10. 
114.) 

Tin  (stannous)  fluoride,  SnF2. 
Easily  sol.  m  H2O.    (Berzelius,  Pogg.  1. 34.) 

Tin  (stannic)  fluoride,  SnF4. 

Very  hydroscopic. 

Sol.  in  H2O.  Slowly  decomp.  in  aq.  solu- 
tion with  separation  of  Sn02.  (Ruff,  B.  1904, 
37.  681.) 

Tin  (stannic)  fluoride  with  MF. 
See  Fluostannate,  M. 

Tin  (stannous)  hydroxide,  2SnO,  HaO. 

Decomp.  to  SnO  when  boiled  with  H20. 
More  easily  sol.  in  acids  than  Sn  or  SnO. 
Sol.  in  NaOH,  and  KOH+Aq,  even  when 
dil.  Insol.  or  very  si.  sol.  in  NH4OH, 
(NH4)2CO8,  and  K2CO8-hAq;  sol.  in  cold 
CaO2H2,  and  Ba02H2  with  decomposition 
on  boiHng.  (Fremy.  A.  ch.  (3)  12. 460.)  Only 
si.  sol.  in  NH4Cl+Aq  hot  or  cold.  (Brett.) 
SI.  sol.  in  NaC2H802+Aq.  (Mercer.) 
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Solubility  in  NaOH+Aq. 


G  Na  in  20  com 

G  Sn  in  20  com. 

0  2480 
0  3680 
0  6394 
0  8326 
0  9661 
2  1234 

0.1904 
0  2614 
0  4304 
0  5560 
0  7849 
1  8934 

(Rubenbauer,  Z.  anorg.  1£02,  30,  335  ) 

Not    pptd.    m    presence    of    Na    citrate. 

(Spiller.) 

Sol.  in  water-glass  +Aq.     (Ordway.) 
Sn02H2.     Solubility  in  1  1    H20  = 

0.0000135  g.  mol    at  25°.     (Goldschmidt,  Z. 

phys.  Ch.  1906,  56.  389  ) 

Tin  hydroxide,  SnO,  6Sn02+5H20. 
+  9H2O     (Schiff,  A.  120.  153. 


Tin  sesgm*hydroxide,  Sn208, 

Insol.  in  H20  Sol.  in  NH^OH+Aq. 
(Fuchs,  J.  pr.  5.  318.) 

Tin  (stannic)  hydroxide. 

"a"  modification. 

Obtained  by  pptn.  by  alkali  in  stannic 
chloride  solution 

Freshly  pptd.  substance  when  air  dried 
contains  73.5%  H20;  when  dried  over  H2S04 
or  m  a  vaccum  for  1  month  12.6%  H2O. 
Heated  to  glowing  loses  all  H20  and  passes 
into  the  anhydride.  The  "a"  form  is  capable 
of  existing  hi  all  degrees  of  hydration.  (Lorenz. 
Z.  anorg,  1895,  9.  372-375.) 

"a"  stannic  hydrate  is  a  white  amor- 
phous substance  which  is  very  sol  in*  HNOs 
when  moist;  sol  in  H^SO*  even  dil.;  sol.  in 
HC1  and  not  pptd  by  an  excess.  Very  sol. 
in  NaOH-f-Aq.  and  is  not  pptd.  by  an 
excess. 

A  solution  of  a  stannic  acid  in  HC1  is  iden- 
tical with  a  solution  of  freshly  prepared  aque- 
ous stannic  chloride  and  gives  no  ppt.  with  dil. 
HC1,  H2S04,  HNO3  or  arsenic  acid  even  on 
long  standing 

"£"  modification. 

*  Obtained  by  oxiding  and  dissolving  Sn  in 
HNOs,  and  from  solution  of  sodium  stannate 
by  pptn  Freshly  pptd.  from  HN08  when  air 
dried  contains  21.3%  H20,  and  when  dried 
over  H2SO*  or  in  a  vacuum  11.3%,  —  corre- 
sponding to  Sn(OH)4  and  SnO(OH)2  respec- 
tively. 

Freshly  pptd.  from  sodium  stannate  solu- 
tion and  air  dried  contains  22.5%  H2O  and 
when  dried  over  H2SO4  or  in  a  vacuum  con- 
tains 12  1%,  —  corresponding  to  Sn(OH)4  and 
SnO  (OH)  a.  Passes  into  the  anhydride  when 
heated  to  glowing.  * 

The  "0"  form  is  capable  of  existing  hi  all 
degrees  of  hydration.  It  is  a  white  amor- 
phous substance  which  is  insol.  in  HN08;  in- 


sol  in  H2S04  even  when  cone  ;  insol  in  HC1 
but  changed  by  contact  with  the  acid  in 
that  when  the  acid  has  been  removed  the 
ppt  is  readily  sol  in  H20,  though  pptd. 
again  from  solution  by  addition  of  HC1. 
When  freshly  prepared  the  "P"  form  is  sol. 
in  NaOH-hAq.  but  is  pptd  by  an  excess  of 
NaOH. 

A  solution  of  "0"  stannic  acid  in  HC1  be- 
haves quite  differently  from  an  aq.  solution 
of  stannic  chloride  in  that  it  ppts  metas- 
tanmc  sulphate  when  treated  with  H2SO4. 

This  ppt.  dissolves  when  heated  with  dilute 
HNOs  or  HC1,  but  the  solution  on  standing 
spontaneously  forms  another  ppt  A  solution 
of  "0"  stannic  acid  m  HC1  gives  a  ppt. 
when  treated  with  arsenic  acid  (Lorenz. 
Z  anorg.  1895,  9.  372 ) 

See  also  Stannic  acid. 


Tin  hydroxyl  chloride,  SnO(OH)Cl, 
See  Chlorostannic  acid. 

Tin  (stannous)  iodide,  SnI2,  and  -f-2H2O. 

SI   sol.  m  cold,  more  abundantly  in  hot 
H20,  without  decomp. 

Solubility  in  H20. 


t° 

Pts  Snlam 
100  pta 
solution 

t° 

Pts  SnLin 
100  pts 
solution 

98  5 
84  9 
73.9 
$0  1 
51  5 
41.0 
30  5 
20.8 

3  43 
3  05 
2  56 
2  09 
1.79 
1  50 
1  21 
1  03 

97  3 
87  4 
77  6 
67.5 
59  7 
49  5 
39  4 
29  6 
19  8 

3  70 
3  24 
2  75 
2  34 
2.03 
1  72 
1  38 
1  11 
0  96 

(Young,  J.  Am.  Chem.  Soc.  1897,  19.  846.) 

Solubility  of  SnI2  in  HI-f-Aq  at  t°. 
Pts.  SnI2  per  100  pts.  solvent. 


t° 

$3 

U» 

08 

^3 

u5 

»H 

| 

^ 

iS 

23 

&° 

3B 
s 

Jg 

20 

0.98 

0.20 

0  60 

1  81 

4.20 

10.86 

25.31 

30 

1.16 

0  23 

0.64 

1.81 

4  06 

10.28 

23.46 

40 

1.40 

0  33 

0  71 

1  90 

4.12 

10.06 

23.15 

50 

1.69 

0.46 

0  82 

2  12 

4  34 

10.35 

23.76 

60 

2  07 

0.66 

1.11 

2  51 

4  78 

11.03 

24.64 

70 

2  48 

0.91 

1.37 

2  92 

5  43 

11.97 

25.72 

80 

2.95 

1.23 

1.83 

3  70 

6.38 

13.30 

27.23 

90 

3  46 

1.65 

2.40 

4.58 

7  82 

15  52 

29.84 

100 

4  03 

2  23 

3  63 

5.82 

9.60 

34.05 

(Young,  J.  Am.  Chem.lSoo.11897,  19.  851.) 
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Solubility  of  SnI2  at  low  temp,  in  29  95% 

Solubility  in  organic  solvents  at  t°. 

EI+Aq. 

G  Snli  in  100 

Sp  gr  of  the 

Temp, 

Pts  in  100  pts 
solution 

Pts  m  100  pts 
solvent 

Solvent 

t° 

g  of  the  sat 
solution 

sat  solution 

1.5 

1.0 

6.0 
10  5 

12.96 
13  15 
12.35 
11.01 

14.89 
15.14 
14,09 
12.36 

CC14 
CC14 
CHC18 
C6H6 

22  4 
50  0 
28.0 
20.2 

5  25 
12.50 
8.21 
12  65 

1.59 
1,63 
1.50 
0.95 

15  2 
24  8 

10  48 
9  36 

11  70 
10  33 

(McDermott,  J.  Am.  Chem.  Soc.  1911,  33. 
1964.) 

30  7 

8  78 

9.62 

34  8 
AH  ^ 

8  70 
9  51 

9,50 
10  50 

Sol    in   methyl   acetate.     (Naumann,  B. 

1909,  42.  3790  ) 

(Young,  J.  Am.  Chem.  Soc.  1897,  19.  854.) 


Solubility  of  SnI2  at  low  temp,  in  39.6% 
EI+Aq, 


Temp 

Pts  m  100  pts.  of  solution 

Pts  in  100  pts. 
of  solvent 

I 

II 

0° 
5.7° 
10  5° 
15.7° 
20  3° 

13.52 
16  44 
19  47 
23.56 
25.50 

13.56 
16.37 
19  60 
23.68 
25  60 

15.66 
19.71 
24  27 
30  92 
34.30 

(Young,  J.  Am.  Chem.  Soc.  1897,  19.  852- 
853.) 

Sol.  m  SnCl2+Aq.  Sol.  m  warm  alkali 
chlorides  or  iodides  +  Aq;  also  in  dil.  HC1+ 
Aq.  Very  si  sol  m  CHC13,  CS2,  or  C6H6 
(Personne,  C  K.  64.  216.) 

SoLrnKOE+Aq.  (Rose.) 

Sol.  in  acetone.  (Naumann,  B  1904,  37. 
4328.) 


Tin  (stannic)  iodide,  SnI4. 

Decomp.  by  H2O  into  SnO2  and  HI 

Very  sol.  in  PClg.  (Beckmann,  Z  anorg. 
1906,  61.  110.) 

Sol.  in  POCls  (Walden,  Z.  anorg.  1900, 
26.  212.) 

Easily  sol,  in  PC1S  and  PBr3.  (Walden, 
Z.  anorg.  1900,  25,  211.) 

Sol.  m  liquid  AsBrs  forming  a  solution 
with  sp.   gr. -=3.731   at  15°.     (Retgers,  Z. 
Ch.  1893,  It  342.) 

SOC12,  8rf2U  and  S02C12.    (Walden, 
Z.  anorg.  1900,  25.  215.) 

Sol.  in  SnOU.    (Walden.) 

Sol.  in  anhydrous  alcohol,  ether,  and 
benzene.  1  pt.  CS2  dissolves  1.45  pts.  SnI4 
at  ordinary  temp.  (Schneider,  Pogg,  127. 
624.) 

100  pts.  methylene  iodide,  CIMs,  dissolve 
22.9  pts  SnI4  at  10°,  Sp.  gr.  of  solution  = 
3,481.  (Ketgers,  Z.  anorg.  3.  343.) 


in  acetone.     (Eidrnan,  C.  C    1899, 
II    1014) 
Solubility  in  CS2. 

100  g.  of  the  sat.  solution  contain  at: 
—58°    —84°    —89°    —94°   —114.5° 
16.27    10,22      9.68     10.65        9.41  gJSn!4. 
(Arctowski,  Z.  anorg.  1896, 11.  274.) 

Sol  in  aliyl  mustard  oil.  (Mathews,  J. 
phys  Ch.  1905,  9.  647 ) 

Tin  (stannous)  hydrogen  iodide,  SnJ2,  HI. 

Not  obtained  in  pure  state.  (Young,  J. 
Am.  Chem.  Soe  1897, 19. 856.) 

Tin  (stannous)  iodide  ammonia,  SnJk,  2NH*. 
(Ephraim  and  Schmidt,  B.  1909,  42.  3857.) 
SnI4,  8NH«.  (Ephraun  and  Schmidt ) 

Tin  (stannic)  iodide  ammonia,  Snl4, 3NHS. 

(Personne,  C.  R.  64,  218.) 

SnI4,  4NHS     (Personne.) 

SnI4,  SNHS  (Eammelsberg,  Pogg  48, 
169.) 

Tin  iodosulphide, 
See  Tin  sulphoidide. 

Tin  monoxide  (Stannous  oxide),  SnO. 

Insol  in  H20.  Sol  in  acids.  Very  si.  sol. 
in  boiling  NH4Cl-fAq.  (Rose.)  Insol.  in 
NaOH  or  KOE-fAq 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  j; 
1898,  20.  8300 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Tin  (fzozide  (Stannic  oxide),  SnO2. 

Insol.  in  HjO  or  cone  acids  except  cone 
Insol.  in  cone,  alkalies  or  JMH^OH-H 
Aq. 

Not  absolutely  insol  in  dil.  HNOs+Aq. 
(Mulder.) 

Insol.  in  liquid  NH8.  (Gore,  Am.  Ch.  J. 
18982  20.  830.) 

Min.  Cassiterite  (Tin  stone).  IJTot  attacked 
by  acids. 
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Tin  sesqmoside,  Sn203. 

While  moist,  easily  sol  in  NH4OE+Aq. 
81.  sol  in  dil.,  more  easily  in  cone.  HCl+Aq. 
(Berzelms.) 

Tin  (stannic)  oxybromide,  Sn3Br6O-f-12H20. 

Decoirp.  by  H20  into  SnBr2  and  H2Sn03. 
Sn8Br802.     As  above      (Preis  and  Rav- 
mann,  C,  C.  1882.  773.) 

Tin    (stannic)    oxybromide    nitrogen   pent- 

oxide,  SnO3,  3Br2,  N206. 
Decomp.  by  H20.    (Thomas,  C.  R.  1896, 
122.  33.) 

Tin    (stannous)  oxychloride,  SnO.  SnCl2+ 

.    3H20. 

Insol.  in  H2O  Sol.  in  HC1,  HC2H3O2,  and 
dil  HNO3,  or  H2S04+Aq  (J.  Davy,  Schw. 
J.  10.  325.) 

SnsCluOs+lOHjiO  Easily  sol  in  H2O  or 
alcohol. 

Can  be  recrystallized  from  alcohol  but 
not  from  H20.  (Tschermak,  W.  A.  B.  44. 
2.  736.) 

3Sn02,  2SnCl2+6H20.  Very  si.  sol.  in 
H2CX  Sol.  in  dil.  acids.  (Ditte,  A.  ch.  1882, 
(5)  27.  146.) 

4SnO,  SnCl2-f6H20.  (Ditte) 

Tin  (stannic)  oxychloride,  Sn02,  SnCU. 

Sol.  in  H20.  (Scheurer-Kestner,  A.  ch. 
(3)  47.  6  ) 

Tin  (wetastannic)  oxychloride,  3Sn02,  SnCl4 
+3H20. 

Sol.   in   little,    decomp.   by   much   H20. 
(Weber,  Pogg.  122.  368.) 
4Sn02,  SnCl4+7H2O     (Weber.) 

"Metastannyl  chloride  j8  "  Sn609Cl2.  De- 
liquescent. Sol.  without  dLecomp.  in  a  small 
amount  of  H20  or  in  a  large  amount  of.H20 
containing  a  few  drops  HC1. 

Sol  in  abs.  alcohol.  (Engel,  C.  R.  1897, 
124.  767.) 

+4H20  and  -f  9H2O  Sol.  in  H20  acidified 
with  one  drop  of  HC1.  Pptd.  by  excess  HOI. 
(Engel,  C.  R.  1897,  124.  768.) 

"Paiastannyl  chloride,"  SnfiOflCl2+2H20. 
Decomp.  by  excess  HS0. 

Sol  in  H20;  pptd.  by  HC1.  (Engel,  C.  R. 
1897,  126.  465.) 

Tin  (stannic)  oxychloride  nitrogen  pent- 
oxide,  SnOCfc,  3SnCl4,  N20«. 

Hydroscopic;  sol.  in  H20. 

Decomp.  by  heat.  (Thomas,  C.  R.  1896, 
122.  32.) 

Tin    (stannous)     oarciodide,    SnO.    3SnIa; 

2SnO,  3SnI2;  SnO,  SnI2;  and  2SnO,  SnI2. 

Decomp.  by  much  H20.     (Personne,  C.  R. 

64.  216.) 


Tin  oxysulphide,  Sn2S80-f  11H2O. 

Very  sol.  in  (NH4)2C08+Aq;  slowly  sol. 
in  H2O.  (Schmidt,  B.  1894,  27.  2739.) 

Tin  phosphide,  Sn2P, 

(Ragg,  C.  C.  1898,  II.  170.) 

SnP.  Sol.  in  ECl-f-Aq  Insol.  in  HNO3 
+Aq. 

SnP2.  Not  attacked  by  HCL  Easily  at- 
tacked by  aqua  regia.  (Emmerling,  B.  1879, 
12. 155.) 

SnP3.  Insol.  in  HCI.  Slowly  attacked  by 
dil.  HN08  at  50°.  Oxidized  by  fuming  ENO* 
with  ignition.  (Johbois,  C.  R.  1909,  148. 
638.) 

Sn8P2.    Insol.  in  mercury. 

Decomp.  by  HCL  (Stead,  J.  Soc.  Chem. 
Ind.  1897,  16.  206.) 

Sn4P3.  Attacked  by  EC1,  HN03  and  al- 
kalies. (Jobilois,  C.  R.  1909,  148.  637.) 

The  only  true  compounds  are  Sn4Ps  and 
SnP3.  (Johbois,  C.  R.  1909, 148.  637.) 

Tin  phosphochloride,  SnsP2Cl<j. 
(Mahn,  Jena.  Zeit.  6.  1660.) 

Tin  (stannous)  selenide,  SnSe. 

Decomp.  by  boiling  HCl+Aq.  Slowly 
oxidised  by  boiHng  HNOs+Aq,  and  easily 
dissolved  in  aqua  regia  (Schneider,  Pogg. 
127.  624.)  Easily  sol.  in  alkalies+Aq 
(Uelsmann,  A.  116.  122),  or  scarcely  even  on 
boiling  (Schneider),  according  to  method 
of  preparation.  Sol,  in  alkali  sulphides  or 
selemdes  +Aq 

Tin  (stannic)  selenide,  SnSe2. 

Not  attacked  by  H20  or  dil  acids;  scarcely 
attacked  by  boiling  cone.  HCl+Aq;  gradu- 
ally decomp.  by  hot  HNO3+Aq;  easily  dis- 
solved by  warm  aqua  regia,  and  hot  cone. 
H2S04. 

Sol.  in  cold,  more  easily  in  warm  KOH, 
NaOH,  or  NH4OE+Aq.  (Uelsmann,  A. 
116.  122.) 

Tin  (stannous)  sulphide,  SnS. 

1  1.  E20  dissolves  0.14X1CH  mols.  SnS 
at  18°.  (Weigel,  Z.  p&ys.  Ch  1907,  68.  294.) 

Insol.  in  dil.,  sol.  in  cone.  ECl+Aq.  SI. 
sol.  in  hot  cone.  HNOs+Aq  Insol.  in  KOH 

+H20.  Insol.  in  H2O,  H^+Aq,  or  dil. 
acids;  sol.  with  decomp.  in  cone,  acids; 
easily_  sol.  in  hot  cone.  HCl+Aq.  Insol. 
in  HuSOs+Ao..  Insol.  in  NH4OH+Aq. 
Insol.  in  NH4C1,  or  OTUNOa+Aq.  Scarcely 
sol.  in  (NH^^+Aq,  but  easily  sol.  in  the 
same  on  addition  of  S.  (Rose.) 

10%  NaOH+Aq  dissolves  SnS  by  violent 
boiling. 

Insol.  in  cold,  si.  sol  in  hot  Na2SOs+Aq. 
(Materne,  C.  C.  1906,  II.  557.) 

Sol.  in  alkali  polysulphides+Aq. 

Insol.  in  acetone.    (Eidmann,  C.  C,  1899, 
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II.  1014);  (Naumann,  B.  1904,  37.  4329.); 
ethyl  acetate.    (Naumann,  B.  1910,  43.  314.) 

Tin  (stannic)  sulphide,  SnS2. 

Anhydrous.  (Mosaic  gold.}  Insol  in  HC1 
or  HNOs-fAq,  but  decomp.  by  aqua  regia 
Sol.  in  hot  KOH+Aq  or  K2C08+Aq;  also 
in  hot  K2S,  Na2S-f  Aq,  and  (NEWaS+Aq 

1  1.  H20  dissolves  1.13X10"6  mols.  SnS2 
at  18°.  (Weigel,  Z.  phys.  Ch.  1907,  58.  294  ) 

+xK£>  §1.  sol  in  NH4OH+Aq,  but 
readily  in  KOH,  KaS,  or  Na2S+Aq;  also  in 
hot  cone.  HCH-Aq.  Decomp.  by  hot  HNO3 
+Aq  Insol.  in  KHSOa+Aq  Sol  mK2C03 
-j-Aq  Insol.  in  NH4C1,  and  NH4NO8+Aq 
(Brett.) 

Pptd  SnSj  is  insol  in  cold,  sol.  in  hot 
Na2B407  -iAq.  Sol.  in  Na2COs+Aq.  Very 
sol.  in  NaOH-j-Aq.  (Materne,  C  C.  1906, 
II,  557.) 

Sol  m  boiling  cone.  H2C2O4+Aq.  (Clarke, 
C.  N.  2L  124.) 

Insol.  in  methyl  acetate  (Naumann,  B 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B.  1910.  43.  314.):  acetone  (Naumann,  B 
1904.  37.  4329:  Eidmann,  C  'C,  1899,  II. 
1014) 


Tin  «es#«isupe,    n23 

Sol.  in  moderately  cone.  HC1.  (Antony 
and  Niccoh,  Gazz.  ch.  it.  1892,  22.  (2)  408.) 

Tin  sulphoehloride,  SnS2,  2SnCl4. 

H20  dissolves  out  SnCl4.  (Dumas,  Schw. 
J.  66*  409  ) 

SnS2Cli2=SnCl4;  2SC14.  Sol.  in  H2O  with 
separation  of  S. 

Gradually  sol.  in  dil,  HNO3-f  Aq. 

Sol.  in  POC13.    (Casselmann,  A  83.  267.) 

Tin  sulphoiodide,  SnS2I4. 

Decomp.  by  H20  into  Sn02,  S,  and  HI, 
by  cold  cone.  HCl+Aq  with  separation  of  S, 
also  by  aqua  regia,  and  HNOs-j-Aq. 

Cold  KOm-Aq  separates  S  and  Sn02. 

Completely  sol.  in  hot  KOH-f-Aq. 

Sol.  in  cold,  more  easily  in  hot  CS2  or 
CHC13. 

Decomp.  by  alcohol.  (Schneider,  Pogg. 
111.249.) 

Tin  sulphophosphide,   Sn3P2S. 
Insol.  in  HC1,  HN03  and  acjua  regia 
Sol.  in  aq.  alkali  hydroxides,  containing 

Cls  or  Br2  in  solution.    (Granger.  C  R.  1896. 

122.  322) 

Tin  (stannous)  telluride,  SnTe. 

Not  attacked  by  cone.  HCl-fAq.  (Ditte, 
O.  R.  97.  42.) 


Titanic  acid,  TiOs, 

*-Titanic  acid.  —  losoL  in  H20  or  alcohol, 
When  dried  in  the  cold,  is  completely  sol.  in 


acids,  especially  HC1,  or  dil  H2SO4+Aq,  but 
when  the  solution  in  acids  is  boiled,  it  is  con- 
verted into  jS-titanic  acid.  Very  si  sol.  even 
when  moist  in  H2S03+Aq.  (Berthier  )  SI. 
sol.  in  alkali  carbonates  +Aq  A  complete 
solution  in  an  alkali  carbonate  -f-Aq  can  only 
be  obtained  by  adding  a  Ti  salt  drop  by  drop 
to  the  alkaline  solution,  and  allowing  the 
ppt  to  dissolve  entirely  before  adding  more 
Ti  salt.  On  boiling  the  solution  m  (NH4)2C08 
+Aq  (or  in  K2CO3  or  Na2CO2+Aq  with 
NH4C1)  the  titanic  acid  is  pptd 

Relatively  easily  sol.  in  mineral  acids,  de- 
creasing in  the  following  order  HC1,  HJNOa, 
H2S04  Insol  in  perchloric  acid  (Lan- 
decker,  Z.  anorg  1909,  64.  67  ) 

Sol.  in  dil.  H2S04  40  g  H20  +  70  g. 
H2SO4  (sp.  gr  1  145)  dissolves  0  33  g.  TiO2 
in  15  mm.  (Hall  and  Smith,  Proc.  Atn. 
Phil  Soc  1905,  44.  193  ) 

Insol  in  liquid  NHs  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

P-Titanic  acrid)  Melatitamc  add.  —  Insol. 
in  H2O,  acids  except  HF,  or  alkali  hydrates  or 
carbonates  4-Aq  When  digested  with  cone 
H2S04  until  acid  is  evaporated,  the  residue 
is  sol  in  H20  (Berzelius  ) 

y-Titanic  acid  —  Sol  m  pure  H20,  but 
/3-acid  is  pptd  bv  boiling.  (Knop,  A.  123 
351.) 

Colloidal  TiO2  arttO+Aq  has  been  pre- 
pared by  Graham  (Chem.  Soc  17.  325.) 

Barium  titanate,  2BaO,  3Ti02. 
(Bourgeois,  C,  R,   103.  141.) 

Barium  £»ertitanate  peroxide* 
See  Pertitanate,  barium  peroxide. 

Calcium  titanate,  CaTi03. 

(Ebelmen,  C.  R.  32.  711.) 

Mni  Perofskite.  Scarcely  attacked  by 
HC1  +Aq  or  other  acids,  except  hot  JEE2SC>4, 
which  decomposes  it. 

CaO,  2TiO2.  Min.  Tilanomorphite.  Par- 
tially decomp  by  HCl-J-Aq,  completely  by 

Cohaltous  titanate,  CoTiOg. 
(Bourgeois,  C.  C.  1893,  I.  226  ) 


Ferrous  or^otitanate, 

(HautefeuiUe,  C.  R.  59.  733.) 

Ferrof  erric  titanate,  FeTiOj,  ajFe20». 

Min.  Menaccanite  Very  si.  sol.  in  HC1  or 
aqua  regia  with  separation  of  Ti02. 

Ferric  titanate. 

Not  attacked  by  boiling  H2SO<i  or  cone. 
HCl+Aq.  (Wehler  and  Liebig,  Pogg.  21. 
578.) 
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Magnesium  titanate,  MgTiOj. 

Insol  in  H20  and  acids  (Hautefeuille,  A. 
ch.  (4)  4.  169.) 

Mm.    Geikiehte. 

JWhen  finely  powdered,  is  easily  sol  in  hot 
HC1,  or  in  cold  HF  in  a  few  hours.  (Dick, 
Miner,  Mag  1894,  10,  146.) 

Mg2Ti04.  Slowly  decomp.  by  boiling 
with  HNOs-hAq.  (Hautefeuille,  A.  ch  (4) 

Potassium  titanate,  K2TiO«. 

Anhydrous.    Decomp.  with  H2Q. 

-f4H20.  Deliquescent.  Very  sol.  in  H2O. 
Precipitated  from  aqueous  solution  by  alcohol. 
(Demoly,  Compt  chim  1849.  325  ) 

Potassium  titanate,  acid,  K20,  3Ti02-f-2H20 
Insol  in  H2O.    (Demoly.) 
K20,  6Ti02+2H20.    (Demoly ) 
K20,  3Ti02-f-3H2O.    Insol.  in  H20,    Com- 
pletely sol.  in  HCl-fAq  if  only  cold  H2O  is 
used  for  washing     When  heated  to  100°,  no 
longer  completely  sol   in  HCl-J-Aq      (Rose, 
Pogg    74.  563.) 
K20,  12Ti02.    (Rose,  Gilb.  Ann.  73.  78.) 

Sodium  titanate,  Jtfa2Ti03. 

Anhydrous.  Decomp-  by  H20  into  NaOH, 
and  an  acid  titanate,  insol.  in  H20 

-f-4H2O.  Deliquescent.  Very  sol.  in  H20. 
Precipitated  from  aqueous  solution  by  alcohol, 
(Demoly.) 

Sodium  titanate,  acid,  2Na20,  9Ti02+5H20. 

If  not  heated  to  100°,  is  sol.  in  cold  HCl-f 
Aq.  (Rose,  Gilb.  Ann.  73.  78.) 

2Na20,  3Ti02.  Insol  in  H20;  slowly  sol. 
in  cold,  easily  in  hot  HCl-j-Aq  (Cormim- 
bceuf,  C.  R.  115.  823.) 

Na2O,  2Ti02.    As  above.    (C.) 

Na20,  3Ti02.  Insol.  in  H20,  and  nearly 
so  in  boiling  HCl+Aq.  (C.) 

Strontium  titanate,  2SrO,  3Ti02. 
(Bourgeois,  C.  R.  103.  141,) 

Zinc  titanate,  ZnO,  Ti03(?). 

(Levy,  A.  ch.  (6)  24.  456.) 

2ZuO,  Ti02(?),     CUvy.) 

3ZnO,  2Ti02.  Slowly  attacked  by  warm 
HaS04  or  HNOs-hAq,  and  by  H*SO<-)-HF. 
Wholly  sol.  m  cold  HCi  +Aq  (Le*  vy .) 

4ZnO,  5Ti02.  Not  attacked  by  cold  cone, 
acids,  but  soL  by  boiling  except  in  HCl+Aq. 
(Levy.) 

ZnO,  3TiO2.  Insol.  in  H20,  alcohol,  or 
ether.  Dil.  HN"08,  EkSO*  or  HCl-fAq  do 
not  attack  even  on  boiling;  boiling  H2S04  dis- 
solves •with  difficulty;  not  attacked  by  cone 
boiling  alkalies -f  Aq.  (L6vy,  A.  ch.  (6)  25. 
471.) 

Pertitanic  acid. 
See  Pertitanic  acid. 


Titanium,  Ti 

Decomp.  H20  even  under  100°  (Wdhler); 
not  attacked  by  H2O  under  500°.  (Kern,C  N 
33.  57). 

Does  not  decomp.  H20  at  100°. 
(Schneider,  Z  anorg.  1894,  8.  85.) 

Sol.  in  HCl-fAq  if  wanned.  Rapidly  sol. 
in  HF-fAq.  Sol.  in  cold  dil  H2SO4-f-Aq, 
HNOs-fAq,  or  HC2H802-hAq.  Dissolves 
almost  instantaneously  in  HF-fAq.  (Merz  ) 

Sol.  in  molten  lead  and  iron;  sol.  in  HCI. 
HNO3  and  aqua  regia.  (Moissan;  C.  R.  1895, 
120.  293.) 

Amorphous.  Loses  its  spontaneous  in- 
flammability when  left  for  a  time  in  contact 
with  H20.  (Schneider,  Z.  anorg.  1895,  8.  85.) 

Titanium  amide,  Ti(NH2)4, 

Violently  attacked  by  H20,  (Stabler  B 
1905,  38.  2629.) 

Titanium  tfnbromide,  TiBr3-f-6H20. 

Very  hydroscopic.  (Stahler,  B.  1904.  37. 
4409  ) 

Titanium  feZrabromide,  TiBr<. 

Dehquescent.  Decomp.  by  H20.  (Duppa, 
\_/  Jb\i.  42»  352.) 

Sol.  in  absolute  alcohol  and  in  dry  ether. 
(Rosenheim  and  Schutte.  Z  anore  1900. 
24,  238.) 

Titanium  bromonitride,  TiNBr. 

Decomp.  by  a  small  amount  of  H2O.  On 
addition  of  more  H2O,  a  part  dissolves  form- 
ing a  solution  which  decomp  on  warming 
with  separation  of  titanic  acid.  It  behaves 
similarly  toward  dil.  HNO8,  dil.  HCI  and  dil. 
H2SO4  Completely  sol.  in  warm  dil.  ILSCL 
(Ruff,  B.  1908,  41.  2262.) 

Titanium  carbide,  TiC. 
Sol.  in  HNOs-fAq    (Shimer,  C.  N.  55.  71.) 
Insol.  in  JBCC1     olowlv  sol.  in  aqua  regia. 

(Moissan,  C  R.  1895,  120.  295.) 


Titanium  carbide  nitride,  Ti10C2N8  =Ti(CN)2> 


(Berzelras), 

Titanium  ^'chloride,  TiCl2. 

Very  deliquescent.  Decomposes  H2O  with 
violence.  Insol.  in  ether,  CS2,  or  CHC18. 
Decomp.  by  99  5%  alcohol. 

Titanium  inchloride,  TiCls. 

Deliquescent  Sol.  in  H20  with  evolution 
of  heat. 

-HHaO.    (Glatzel,  B.  9.  1829.) 

+6HaO.  Very  sol.  in  H20.  (Polidori,  Z, 
anorg.  1898,  19.  307.) 
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Titaaitun  tefrachloride,  TiCl4. 

Anhydrous  Sol  in  H20  with  evolution  of 
much  heat. 

-j-5H20.    Deliquescent. 

Titanium  sulphuryl  chloride,  TiCUSOs^ 
TiCliOSOjCl. 

Dehquesces  gradually  in  moist  air  (Claus- 
mtzer,  B.  11,  2011.) 

Titanium  chloride  ammonia,  TiCU,  4NHa. 

Dehquescent.  Solution  in  H2O  is  not 
quite  clear.  (Rose.) 

According  to  Persoz  (A.  ch.  46.  315),  is 
TiOU,  6NH8. 

TiCU,  6NH3  and  TiOU,  4NH3 

Both  compds  are  unstable  in  moist  air; 
msol  in  ether  (Rosenheim,  Z  anorg  1901, 
26.  245  ) 

TiCl4,  8NH3.  Violently  decomp.  by  H20. 
(Stabler,  B.  1905,  38.  2627.) 

Titanitim  fefrachloride  cyanobromide, 

TiCla,  NCClBr. 
(Schneider,  Z.  anorg  1894,  8.  92 ) 

Titanium  chloride  cyauhydric  acid,  TiCk, 
2HCN. 

Deliquescent  Sol.  m  H20  with  evolution 
of  heat.  (Woliler,  A.  73.  228.) 

Titanium  trichloride  nitrogen  sulphide, 

2TiCl8,  N4S4. 

Decomp.  rapidly  in  air.  (Davis,  Chem. 
Soc  1996,  89.  (2)  1576.) 

Titanium    te^rachloride    nitrogen    sulphide, 

TICU,  N&. 
Hydroscopic. 

Decomp  by  H20,  HN03,  HC1,  KOH  and 
alcohol.  (Welbling,  Z.  anorg.  1908,  67.  282.) 

Titanium  chloride  phosphine. 

Decomp.  by  H2O,  HCl-f-Aq,  KOH+Aq, 
K-tCOa+Aq,  or  (NHJiCOa+Aq.  (Rose.) 

Titanium  tetorchloiide  phosphoryl  chloride, 

TiCU,  SPOClj. 
(Ruff,  B.  1903, 36. 1783.) 

Titanium  chloronitride,  TiNCL 

Decomp.  by  smajl  amount  cold  H2Q.  On 
the  addition  of  more  B^O  it  is  only  partially 
decomp.  For  complete  solution,  the  addition 
of  dil.  HC1  or  a  mixture  of  warm  dil.  H2SOi 
and  HP  is  necessary.  Easily  sol,  in  cone. 
HNO3  and  in  cone  HjSO*  (Ruff,  B.  1908, 
41.  2259.) 

Titanium  ^'fluoride. 
(HautefeuiUe,  C*.  R.  67.  151.) 

Probably  s^sgrnfluoride, 


,  Ti2F6 

Appears  to  be  two  modifications,  one  sol. 
m  H20,  and  the  other  msol.  in  H20.  (Haute- 
feuille,  C.  R.  59.  189  ) 

Insol.  m  H20.     (Weber,  Pogg.  120.  292.) 

Titanium  te/rafluoride,  TiF4. 

Decomp.  by  H2O.    (Unverdorben.) 

Sol.  m  H2"O,  but  solution  decomp.  upon 
evaporation  (Mangnac,  Ann.  Min.  (5)  16. 
258.) 

Sol  in  H20.    (Emich,  M.  1904,  26.  910.) 

Very  hydroscopic. 

Sol.  m  H2O      SI.  sol    in  cone.  HF-f  Aq. 

Sol  m  cold  POC13  without  decomp.  De- 
comp in  warm  POC18. 

Sol  in  alcohol  and  dry  pyridine 

Insol.  in  ether,  CS2)  CCU,  SiClt,  SiBr4, 
S02C12,  SOC12,  SC12,  AsCla,  S03,  CrO3,  PC1S. 
(Ruff,  B  1903,  36.  1780  ) 

+2H2O.  Sol.mHaO.  (Ruff,  B  1903,36. 
1780.) 

Titanium  hydrogen  fluoride,   2HF,    TiF4  = 

H2TiF6. 

Sol.  in  H20  with  decomposition  and  separa- 
tion of  a  basic  salt  Corresponds  to  fluosilicic 
acid,  and  may  be  considered  as  fluotitanic 
acid  H2TiF6 

Titanium  fluoride  with  MF. 
See  Fluotitanate,  M. 

Titanium  te^rafluoride  ammonia,  TiF4,  2NH8. 
Sol.  in  HaO,  decomp.  in  aq.  solution  on 
boiling.    (Ruff,  B.  1903,  36.  1781.) 


Titanium  w07?ohydroxide, 

Ppt.    (Wohler,  A.  78.  49.) 

Ti304H.  Not  attacked  by  cold  cone,  acids; 
si.  attacked  on  warming.  Insol.  in  cold  or 
hot  KOH-fAq.  (Winkler,  B.  1890,  23.  2659.) 

Titanium  segwihydroxide,  Ti208,  xH2Q. 

Decomposes  very  quickly  with  H20,  form- 
uag  titanium  <izhydroxide. 

Ti08H3.   (Poticlori,  Z.  anorg.  1899,  19.  306.) 

Titanium  dihydroxide. 
See  Titanic  acid. 

Titanium  hydroxychloride,    TiCl8(OH). 

Dehquescent.  Easily  sol.  in  H20  and  al- 
cohol Sol  in  ether. 

TiCl2(OH)2+l^H20.  Dehquescent.  Sol. 
in  H20,  alcohol,  and  ether.  Aqueous  solution 
decoinp.  by  boiling. 

TiCl(OH)3-hH20.  Nearly  insol.  in  H20. 
Insol.  in  alcohol  and  ether.  (Kdnig  and  v. 
der  Hordten,  ^.  21.  1708.) 

See  also  Titanium  oxychloride. 

Titanium  ^iodide,  TiI2. 

Very  hydroscopic  :  insol.  in  organic  solvents; 
sol.  in  cone.  HF  and  boiling  HC1;  decomp.  by 
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H20,  alkalies,  HaSC^  and  HN08.    (Defacqz, 
C.  R.  1908,  147.  66.) 

Titanium  Zniodide,  TiI8+6H20. 

Very  hydroscopic.  (Stabler,  B.  1904,  37. 
4410.) 

Titanium   tefraiodide,    TiI4. 

Fumes  on  air,  and  dissolves  rapidly  in  H2O 
with  evolution  of  heat.  Solution  decomposes 
on  standing  (Weber.) 


Titanium  nitride, 

Difficultly  sol.  in  warm  HN08+Aq.  More 
easily  sol.  in  aqua  regia.  (Rose.) 

Insol.  in  dil.  acids  Decomp.  by  hot  cone. 
H2SO4  and  by  cone  HNO3,  especially  when 
HF  is  added,  and  by  boiling  KOH+Aq. 
(Ruff  and  Eisner,  B.  190S,  41.  2252.) 

Decomp.  by  H20  and  dil  acids 

Insol.  in  all  ordinary  indifferent  organic 
solvents  (Ruff,  B.  1912,  45.  1369.) 

TiN2     Insol.  in  H2O     (Wahler.) 

Is  TiN,  according  to  Guerrn  (C.  R.  82.  972.) 

Titanium  monoxide,  TiO. 

(Moissan,  C.  R.  1895,  120.  290.) 

Titanium  s^sgwoxide,  Ti203. 

Insol.  in  HC1  or  HNOsH-Aq.  Difficultly 
sol.  in  H2S04.  (Ebelmen,  A  ch  (3)  20.  392.) 

When  moist,  msol.  in  H2O  or  JMH4OH-|-Aq, 
but  quickly  decomp.  to  Ti02.  Sol.  in  oxygen 
acids,  but  quickly  decomp.  (Berzelms.) 

Titanium  dioxide,  Ti02. 

Amorphous.  Insol.  in  H2O,  HC1,  or  dil. 
H2S04-|-Aq,  even  when  heated  for  a  long 
time 

Sol.  in  cone.  H2SO4  by  long  digestion. 

TiOj,  strongly  ignited  at  1000°.  is  practi- 
cally insol.  in  cone.  H2S04  and  HF. 

When  less  strongly  ignited  (by  heating 
ortho  or  metatitamc  acid  to  700°)  it  is  easily 
sol.  therein.  (Bornemann  and  Schirrmeister, 
C.  C  1910,  II.  1870.) 

Ignited  Ti02  is  very  difficultly  sol  in  HF. 
(Penmngton,  J.  Am.  Chem.  Soc.  1896,  18. 
56.) 

The  solubility  of  ignited  Ti02  in  H2SO4 
is  helped  by  H202.  '  (Weiss  and  Landecker, 
Z.  anorg.  1909,  64.  7L) 

The  solubility  in  H2SC>4  is  increased  by 
addition  of  JLZ0*  H202  brings  Ti02  quickly 
and  completely  into  solution  in  the  presence 
of  NH<OH,  NH4O,  NaOH,  NaaCO,  and 
NajsHPOi.  (Weiss  and  Landecker,  7*.  anorg. 
1909,64.71,) 

Insol.  in  liquid  NH8.  (Gore,  Am.  'Ch.  J. 
1898,  20.  830:) 

Crystalline.  Min.  Rutile,'  Brooktie,  and 
Anatase.  Solubility  as  above, 

See  also  Titanic  acid*  . 


Titanium  oxide, 

(Deville,  C.  R.  53.  163.) 

True  formula  is  Ti7012.  (v.  der  Pfordten, 
A.  237.  201.) 

Titanium   peroxide,   Ti03. 

Sol.  m  acids  Solution  in  H2SO4  is  very 
stable,  but  the  HC1  solution  decomposes  very 
easily.  (Weber.  B.  16.  2599;  Piccim,  B.  15. 
2221;  Classen,  B.  21.  370.) 

Titanium  oxychloride,  Ti02,  TiOCl2+8H20. 

Sol.  in  much  H20  (Merz,  Bull.  Soc.  1867. 
401.) 

Ti2O2Cl2.  Insol  inH20.  Sol.  in  NH4OH+ 
Aq  with  separation  of  Ti02. 

See  also  Titanium  hydroxychloride. 

Titanium  oxyfluoride. 

Insol  m  H2O.    (Berzelius.) 

Titanium  oxyfluoride  with  MF. 
See  Fluoxypertitanate,  M. 

Titanium  phosphide,  TiP. 

SI  sol  in  boiling  aqua  regia. 

Insol  in  dil  or  cone,  acids  and  alkalies. 

SI.  attacked  by  fuming  HNO3  in  sealed 
tube  at  250°-300°.  (Gewecke,  A.  1908,  361. 
84.) 

Titanium  phosphochloride. 
See  Phosphorus  titanium  chloride. 

Titanium  silicide,  TiSi2. 

Sol  in  HF;  insol  in  other  rr>in.  acids 
Slowly  sol.  in  10%  KOH-f- Aq      (H6nig- 

schmid,  C.  R.  1906, 143.  226  ) 

Titanium  woTwsulphide,  TiS. 

Insol.  in  alkalies.    Difficultly  sol.  in  nitric 
acid  and  aqua  regia. 
Insol.  in  HF.     (v.  der  Pfordten,  A.  234. 

257.) 

Titanium  ^'sulphide,  TiS2. 

TrJSeCOm?'  41(^Wly    OI3L    m0ist    *"•       ^SOl.    Ul 

HC1  or  dil.  H2S04+Aq,    (Ebelmen.) 

,    S9j-^a^a  regia  or  HNOs+Aq.   Decomp. 

by   KOH+Aq    or   JSTaOH-f  Aq.     Insol    m 

(Hose.) 

1  at  100°.    (v.  der  Pfordten,  A. 

Titanium  sesgwisulphide,  TisS8. 

Insol  m  caustic  alkalies-f  Aq  Sol,  in  HF 
at  a  high  temp.  Insol.  in  aqua  regia.  (v.  der 
Pfordten,  A.  234.  257.) 

Titanomolybdic  acid,  Ti02, 12Mo08tf  22H20. 

Very  sol  in  HgO. 

Sol  in  ether.  (Pechard,  C.  "R.  1893,  117. 
790.) 
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Ammonium  titanomolybdate, 

2(NH4)2O,  TiO2,  12Mo03-hlOH20. 
Sol.  m  H^O  and  acids;  completely  insol 
m  solutions  of  ammonium  salts     (Pechard  ) 

Potassium  titanomolybdate. 

2K2O,  Ti02,  12Mo03-f-16H20. 

Efflorescent. 

Sol  inH20     (Peehard.) 


acid,  H8TiWio03s+ 


(Lecarme,  Bull  Soc.  (2)  36.  17.) 

Titanotimgstic   acid    or    Titaaocfcuotfecv- 
tungstic  acid,  HaTiWasO^-f-sHaO 

(Lecarme,  Bull,  Soc.  (2)  36.  17.) 

Titanous  acid. 

Sodium  titanite,  Na8TiO3=3Na20,  Ti203. 

Sol.  in  dil    acids.     (Koemg  and  v    der 
Pfordten,  B  22.  2075.) 

Titanyl  compounds. 
See  Titanium  oxy-  compounds. 

Triamine  cobaltic  compounds. 
See  Dichrocobaltic  compounds. 


Trithionic  acid, 

Known  only  in  aqueous  solution. 

Solution  in  H2O  gradually  decomposes  in 
the  cold,  rapidly  at  80°.  Not  decomp.  if  very 
dilute  or  in  presence  of  acids,  except  HNOs, 
HC1O«,  and  HIO8.  (Fordos  and  Gelis,  A.  ch. 
(3)  28.  451  ) 

Trithionates. 

The  tnthionates  are  all  sol.  in  H2O,  and 
very  easily  decomposed 


Ammonium  trithionate, 

Very  deliquescent  and  unstable. 
Very  sol.  in  H2O. 

Insol  in  abs,  alcohol.  (Divers  and  Ogawa. 
Chem.  Soc.  1900,  77.  337.) 

Barium  tritluonate,  BaSA+2H20. 

Very  sol,  m  H20  Precipitated  from 
aqueous  solution  by  large  excess  of  alcohol 
Aqueous  solution  is  very  unstable.  (ICessler, 
Pogg  74.  250.) 

Lead  tritluonate,  PbS306. 

Very  si.  sol.  in  H2O.  Sol.  in  NajjSsOaH-Aq. 
(Pogh,  C.  ft  110.  524.) 

Potassium  trithionate,  K2S3Oe. 

Sol  in  H2O.  Insol.  in  alcohol  (Kessler. 
.Pogg.  74.  270.) 

Sol.  m  HjO  with  decomp. 

Insol.  in  alcohol.  (Langlois,  A.  1841,  40, 
102.) 


Sodium  trithionate, 

Very  sol.  in  H20 

+3H2O     (Vilhers,  C.  R.  106,  1356.) 


Thallous  trithionate, ' 

Sol  in  H2O     (Bevan,  C.  IN.  38.  294.) 
Zinc  trithionate. 

Sol.  in  H20,  but  decomposes  upon  warming 
the  solution.  (Fordos  and  Gelis,  C.  R.  16. 
1070.) 

Tungsten,  W. 

Metallic  Not  attacked  by  heating  with 
fuming  HKOs,  aqua  regia,  or  other  acids,  or 
byboihngKOH-f-Aq  Sol  mKOH-j-Aqand 
NaClO+Aq  (v.  Uslar,  A  94.  255.) 

Not  easily  acted  upon  by  moist  air,  if  no 
C02  present  Sol.  in  a  mixture  of  HF  and 
HNOS  Very  slowly  sol  in  H2S04,  HC1  and 
HF.  (Moissan,  C.  R.  1896,  123.  15.) 

Very  slowly  attacked  by  HN03,  H2SO4. 
HC1  and  even  CrO3.  A  mixture  of  CrOa  and 
H2S04  dissolved  1.67  g.  in  16  hrs  from  a  fine 
wire  and  1.36  g.  in  14  hours  (Fink,  Met. 
Chem  Eng  1910,  8.  341 ) 

Compact  tungsten  is  not  attacked  by  dil , 
and  only  si  dissolved  by  cone.  H2SOi.  Not 
attacked  by  dil  or  cone  HC1.  HNO3  and 
HNOs+HCl  attack  slowly  by  long  heating, 
forming  thin  layer  of  WOs.  Slowly  sol  in 
HNOs+HF.  (Weiss,  Z  anorg.  1910,  65, 339.) 

Aluminothenmc  tungsten  is  insol  in 
acids  and  in  aqua  regia.  Sol.  in  fused  KOH. 
(Stavenhagen,  B  1899,  32.  1515  ) 

Insol.  in  HC1  of  any  concentration  at  room 
temp,  and  only  very  si.  sol.  at  110°.  After 
being  in  contact  with  hot  cone.  HC1  (sp.  gr. 
1,15)  for  175  hrs.  the  metal  lost  0.5%  of  its 
weight.  BL  sol.  in  dil.  HC1  at  110°. 

Insol.  in  cone.  HsS04  at  room  temp,  and 
in  dil,  HsS04  at  110°.  Somewhat  sol.  hi  cone. 

2S04  at  high,  temp. 

Insol  in  eonc.  HN08,  and  hot  or  cold  HF. 

SI.  sol.  in  aqua  regia. 

Very  sol.  in  HF-f  HN05.  (Ruder,  J.  Am. 
Chem.  Soc.  1912,  34.  387.) 

Insol  in  aqua  regia  and  acids;  sol.  in:  fused 
KOH.  (Stavenhagen,  B  1899,  32.  1514.) 

Insol.  in  KOH+Aq. 

Sol.  in  fused  KOH. 

Slowly  sol.  in  fused  Na2CO3,  K2CO3  or 
mixture  of  the  two. 

Somewhat  sol.  in  NaOCl-f-Aq.  (Ruder,  J. 
Am.  Chem.  Soc  1912,**.  388.) 

Insol  in  liquid  NH8.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

Crystalline.  Insol.  in  HaO,  SCI,  or  H2SO4. 
Oxidised  by  HNOs  or  aqua  regia.  (D'Elhu- 
jar.) 

Sol  in  boiling  KOH-j-Aq  (Riche,  A.  ch. 
(3)  50.  5.) 

Amorphous.  Easily  oxidised  by  HNOa-j- 
Aq.  (Zettnow.) 

Tungsten  amide. 
See  Tungsten  nitride. , 
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Tungsten  arsenide,  WAs2. 

Insol.  in  H2O  and  other  solvents.  Not 
attacked  by  boiling  HF  or  HN08  Sol.  in 
cold  HF+HNOs  and  in  hot  aqua  regia.  Not 
attacked  by  hot  KOH+Aq  or  NaOH+Aq. 
Decomp  by  fused  KOH  or  NaOH.  (De- 
facqz, C  R.  1901,  132.  139.) 

Tungsten  boride,  WB2. 

Slowly  attacked  by  cone,  acids;  vigorously 
attacked  by  aqua  regia.  (Tucker  and  Moody, 
Chem  Soc  1902,  81.  16  ) 

Tungsten  ^bromide,  WBr2. 

Partly  sol  in  H20,  the  rest  decomposing  to 
WO2  and  HBr 

Tungsten  penfobromide,  WBrB. 

Decomp.  by  moist  air  or  H20.  Sol.  in 
caustic  alkalies  +Aq 

Very  hydroscopic.    Fumes  in  the  air. 

Decomp.  by  H2O. 

Sol  in  HF,  or  cone.  HC1  SI  sol  in  fuming 
HBr.  Decomp  by  dil.  HC1,  cone  HN03  or 
dil  H2S04.  Readily  attacked  by  fused 
alkalies  or  alkalies  +Aq.  Sol.  in  CCI4,  CHC13, 
CHBr8,  abs.  alcohol,  ether,  essence  of  tere- 
benthine  and  benzene.  (Defacqz.  C.  R. 
1899,  128.  1232.) 

Tungsten  teabromide,  WBr6. 

Decomp.  by  H20  and  in  the  air. 

Sol  in  NH4OH+Aq.  (Smith,  J.  Am. 
Chem.  Soc.  1897,  18.  1100.) 


Tungsten  bromochloride,  WC16, 

Decomp.  by  H20.  Sol.  in  HF.  Decomp. 
by  HN08  or  H2SO4.  Violently  attacked  by 
fused  alkali  or  alkali  +Aq  Sol  in  most 
organic  solvents. 

WC16,  3WBr6.  Properties  like  those  of 
WC16,  WBr6.  (Defacqz,  C.  R.  1899,  129.  516.) 

Decomp  by  H2O  Sol.  in  40%  HF+Aq. 
22°  B  HC1  +Aq  gives  a  si  ppt.  of  W08. 
Decomp  by  HN08  and  by  H2S04.  Sol.  in 
abs.  alcohol,  ether,  CS2,  CeHe  and  glycerine. 
Sol.  in  CC14  only  on  warming.  Nearly  insol. 
in  oil  of  turpentine.  (Defacqz.) 

Tungsten  bronze. 
See— 

Tungstate  tungsten  oxide,  barium. 
Tungstate  tungsten  oxide,  barium  potas- 


Tungstate  tungsten  oxide,  barium  sodium. 
Tungstate  tungsten  oxide,  calcium  potas- 
sium. » 

Tungstate  tungsten  oxide,  calcium  sodium. 
Tungstate  tungsten  oxide,  lithium. 
^  Tungstate  tungsten  oxide,  lithium  potas- 

Tungstate  tungsten  oxide,  potassium. 
Tungstate  tungsten  oxide,  potassium  so- 


^  Tungstate  tungsten  oxide,  potassium  stron- 
tium. 

Tungstate  tungsten  oxide,  sodium. 

Tungstate  tungsten  oxide,  sodium  stron- 
tium* 

Tungsten  carbide,  W2C. 

Sol.  in  boiling  HNOsJ  very  slowly  acted 
upon  by  other  acids.  (Moissan,  C  R.  1896, 
123.  16.) 

WC.  Insol  in  dil  acids,  only  si.  sol.  in 
H2SO4  and  cone  HN08;  sol.  in  fused  KClOa 
and  KN*03.  (Williams,  C.  R  198,  126.  1724  ) 

Tungsten  cfachloride,  WC12. 

Decomp.  on  the  air  or  with  H20.    (Roscoe  ) 


Tungsten  teJrachloride, 

Deliquescent  Partly  sol.  in  H20,  with  sub- 
sequent decomposition  (Roscoe  ) 

Tungsten  pen/achloride,  WCls. 

Very  deliquescent  Decomp.  with  H2O 
with  hissing  and  evolution  of  heat  and  separa- 
tion of  W2O6. 

Very  si.  sol  in  CS2     (Roscoe.) 

Tungsten  teachloride,  WC16. 

Not  decomp.  by  moist  air  or  H20.  De- 
comp. by  alcohol.  Very  sol  in  CS2.  (Ros- 
coe.) 

Easily  sol  in  PCC13     (Teclu,  A  187.  255  ) 

Tungsten  chloride  nitrogen  sulphide,  WC14, 

1*484. 

(Davis,  Chem    Soc    1906,  89.   (2)   1575.) 

Tungsten  chloroarsenide,  W2AsCl9. 

Hydroscopic;  decomp.  by  H2O  and  acids; 
sol.  in  aq.  solution  of  alkalies;  insol.  in  an- 
hydrous organic  solvents.  (Defacqz,  C  R. 
1901,  132.  139.) 


Tungsten  cMorosulphide, 

Decomp.  by  H20. 

Sol.  in  S2C12.  (Smith  and  Oberholtzer,  Z. 
anorg  1894,  6.  68.) 

WCle,  3WS8.  Decomp.  by  H20.  Insol.  in 
CS2,  alcohol  and  C6H8.  (Defacqz,  A.  ch.  1901, 
(7)  22.  266.) 


Tungsten  ftesafluoride, 

Fumes  in  the  air. 

Decomp.  by  H20.  Easily  sol  in  aq.  alkalies. 
(Ruff,  B  1905,38.747.) 

Tungsten  diiodide,  WI2. 

Not  decomp.  by  H20.  (Roscoe,  A.  162. 
366.) 

Insol.  in  H20.  CS2  and  alcohol,  Decomp. 
by  boiling  H20,  HNO8,  H2S04  and  aqua 
regia;  sol.  in  fused  KOH,  and  alkali  carbon- 
ates. (Defacqz,  C.  R.  1898,  126.  936.) 
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Tungsten  tefraiodide,  WI4. 

InsoL  in  H2O,  ether,  chloroform  and  tur- 
pentine; sol  in  abs.  alcohol,  decomp  when 
boiled  with  H2O,  sol  with  decomp  in  dil. 
HC1  and  H2SO4,  in  HNOs  and  aqua  regia,  and 
in  alkali  hydroxides  and  carbonates  fused  or 
in  aq.  solution.  (Defacqz,  C.  R.  1898^  127. 
511  ) 

Trftungsten  nitride,  W8N2. 

(Uhrlaub.) 

W2N3  Insol  ui  HNO3}  dil  H2SO4  and 
NaOH+Aq.  (Pideal,  Cheno  SOP  1889,  55. 
4-i.) 

Tungsten  nitride  amide,  WsN6H4=2WN2, 

W<N~  ' 


Not  attacked  bv  acids  or  caustic  alkahes-}- 
Aq.  (Wdhler,  A  73.  191 ) 

Tungsten  nitride  amide  oxide,  WrN^ELfii- 
SWNi,  W2(NH2)2,  2W08. 

Not  attacked  by  acids  or  alkalies.  (Wdh- 
ler ) 

Tungsten  monoxide,  WO. 

Insol  in  H2O  Not  attacked  by  HC1, 
HF,  H2SO4,  or  KOH-fAq.  HN03+ Aq  or 
aqua  regia  convert  it  into  W03  (Headden, 
Sill.  Am  J.  145.  280.) 

Tungsten  dioxide,  W02. 

(a)  When  prepared  in  the  dry  way.  is  at- 
tacked only  by  aqua  regia,  which  oxidises  to 

(b)  When  moist,  is  sol.  in  HC1  or  H2SO4+ 
Aq,  also  in  KOH-f-Aq.    Insol.  in  NH4OH-f- 
Aq.    (Riche,  A.  ch.  (3)  50.  5.) 

CrysL  Insol.  in  HC1,  H2S04  and  cone,  aq 
alkahes;  sol  in  HN03.  (HaUopeau,  C.  R. 
1898, 127.  135.) 

Tungsten  oxide,  blue. 

W20fi  (Riche,  A.  ch.  (3)  50.  33);  WS08  (v. 
Uslar);  W40U  (GmeHn). 

All  are  probably  the  same  substance.  Not 
attacked  by  boiling  HNO5  or  aqua  regia 
Slowly  sol  in  boiling  KOH-f  Aq. 

Tungsten  fcioxide,  WOS. 

Insol  in  H20  or  acids  SI.  sol.  in  dil  KOH 
-f-Aq,  NaOH+Aq,  Na2C03-fAg?  or  HZCO3+ 
Aq,  but  easily  sol.  in  cone,  boiling  solutions 
of  same.  NH4OH+Aq  when  boiling  has  a 
solvent  action. 

Insol.  in  cone,  and  dil.  H2S04.  (Desi,  J. 
Am.  Chem.  Soc,  1897,  19.  214.) 

Min.  Tungstite.  Insol,  in  acids.  Sol.  in 
NH4OH+Aq 

Tungsten  oxide,  W20S. 

Sol  in  alkahes.  (Desi,  J.  Am.  Chem.  Soc. 
1897,  19.  214.) 


Insol  in  acids  and  alkahes.  (Desi, 
J  Am,  Chem  Soc  1897,  19.  228.) 

+H20.  Like  W6014+H20.  (Allen  and 
Gottschalk,  Am.  Ch.  J.  1902,  27.  336.) 

W4O3.  (Desi,  J.  Am.  Chem  Soc  1897,  19. 
219) 

WA      (Desi.) 

W8Oi44-H20.  Insol  in  H20  containing  a 
little  HC1 

Slowly  attacked  by  cold,  cone.  MOH-f  Aq. 
(Allen  and  Gottschalk,  Am  Ch  J.  1902,  27. 
333) 


Tungsten  Znoxide  ammonia,  W08, 

(Rosenheim  and  Jacobsohn,  Z.  anorg. 
1906,  50.  306.)  . 

Tungsten  oxybromide,  etc. 
See  Tungstyl  bromide,  etc. 

Tungsten  Tnottophospnide,  WP. 

Not  attacked  by  HF  or  HC1. 

Sol  in  warm  HNO3-|-HF.  Slowly  attached 
by  hot  HN03. 

Not  attacked  by  KOH+Aq  or  NaOH+Aq. 
(Defacqz,  C.  R.  1901,  132.  34.) 

Tungsten  ^phosphide,  WP2. 

Insol  in  H2O  and  in  most  organic  solvents: 
insol.  in  HC1  and  HF,  sol.  in  a  mixture  of 
HF  and  HN03  in  the  cold,  and  in  aqua  regia 
on  warming.  (Defacqz,  C.  R.  1900,  130.  916.) 

Tungsten  phosphide,  W4P2. 

Not  attacked  by  any  acid,  not  even  by 
aqua  regia.    (Wohler  and  Wright,  A.  79.  244.) 
WsP4.    (W5hler  and  Wright.) 

Tungsten  dteelenide, 

(Uelsmann.) 

Tungsten  friselenide, 

Easily  sol.  in  alkali  sulphides  or  selenides 
+Aq.  (TJelsmann,  Jahrb  f  Ch.  1860.  92.) 

Tungsten  silicide. 

Sol.  in  HF 

Only  very  si.  sol.  in  other  acids.  (Warren, 
C.  N.  1898,  78.  319.) 

WSi2.  Not  attacked  by  ordinary  acids  and 
scarcely  by  warm  aqua  regia,  but  violently 
attacked  by  HN08+HF.  SI.  attacked  by 
10%  alkalies-f  Aq.  (Honigschmid,  M.  1907, 
28.  1017.) 

Not  attacked  by  dil.  or  cone.  HC1,  HF, 
HNOa  or  H2S04,  nor  by  not  aqua  regia. 

Attacked  by  HN08+HF  or  by  fused 
alkalies.  (Defacqz,  C.  B.  1907,  144.  850.) 

WSia.  'Violently  attacked  by  HNO»-f  HF. 
Not  attacked  by  HN08,  H2S04,  HC1  or  HF. 
(Frilley,  Rev.  M<§t,  1911,  8.  509.) 

W2Si«.  Insol.  in  acids  including  HF:  sol. 
in  a  mixture  of  HF  and  HNO8;  sol.  in  fused 
alkali  hydroxides  and  carbonates.  (Vigour- 
oux,  C.  R.  1898,  127.  394.) 
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Tungsten  ^'sulphide,  WS2. 

Oxidised  by  HNO3-f  Aq     (Berzelms  ) 

Insol  in  min  acids. 

Sol.  in  a  mixture  of  HF  and  HN03  and  in 
fused  alkalies  and  alkali  carbonates.  (De- 
facqz,  C.  R.  1899,  128.  611.) 

Tungsten  Zn'sulphide,  WS3. 

Somewhat  sol.  in  cold,  abundantly  in  hot 
H20,  but  separated  out  by  the  addition  of 
salts,  especially  NH4C1,  or  acids.  Sol  in 
alkali  sulphides,  and  nydrosulphides+Aq 
Sol  in  caustic  alkalies,  and  alkali  carbonates 
+Aq.  Slowly  sol  in  NH4OH+Aq  in  the 
cold. 

Tungstic  acid,  H2W04. 

Insol.  in  H2O.  Sol  in  HF.  Insol  in  tung- 
states+Aq. 

44.7%  H2W04  is  sol  in  50%  HF+Aq  at 

55  3%  H2W04  is  sol  in  50%  HF  +Aq  at 

100  g.  sat.  H2W04+HCl+Aq  contain 
0.68  g.  H2W04  at  80°. 

9.8  %  H2W04  is  sol.  in  sat.  alcoholic  HC1 
at  75°. 

Insol  in  alcoholic  solutions  of»HBr  and  HI. 
(Rosenheim,  Chem.  Soc.  1911.  100.  (2)  402.) 

Freshly  pptd.  tungstic  acid  dissolves  in 
H202,  (KeUner,  Dissert '  1909.) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J 
1898,  20.  830.) 

H4WOS.  Precipitate.  SI.  sol  in  H2O  and 
aqueous  solutions  of  the  tungstates.  Sol  in 
250-300  pts  H20.  When  freshly  pptd.,  sol. 
in  alkali  hydrates  or  carbonates +Aq.  (An- 
thon,  J.  pr.  9.  6.) 

Afetatungstic  acid,  H2W4Oi8+9H20. 

Sol.  in  H20.  Solution  may  be  boiled  and 
evaporated  to  a  syrupy  consistency,  when  it 
suddenly  gelatinises  and  ordinary  tungstic 
acid  is  precipitated. 

Sol.  in  H20.  When  heated  to  50°,  it  be*- 
comes  insol.  in  H20.  (Soboleff,  Z.  anorg. 
1896,  12.  28.) 

Solubility  in  H2O  at  t°. 


t° 

100  ccm  ether  dissolve 
g  of  the  cryst  acid 

0 

7.8 
18.2 
24.3 

83  456 
88.389 
99  66 
110.76 

t° 

100  ccm.  HsO  dis- 
solve g.  of  the  cryst. 
acid 

Sp.  gr.  of  the 
solution 

0 
22 
43.5 

41.46 
88.57 
111.87 

1.6025 
2.5239 
3.6503 

(Soboleff.) 

Sp.  gr.  of  solution  of  metatungstic  acid  at 
17.5°  containing: 

2.79       12.68      27.61      43.75%  WO8. 
1.0257    1.1275    1.3274    1.6343 
(Scheibler,  J.  pr.  83.  273.) 


Sp.  gr.  of  aqueous  solution  calculated  by 
M  =  Mendelejeff,  and  G=(Gerlach  (Z.  anal. 
27.  300),  containing: 

5         10         15         20        25%W08, 
M    1.047    1.098    1.153    1.214    1.285 
G    1.0469  1.0980  1.1544  1.2172  1.2873 

30         35         40         45        50%  W08. 
M    1.366   1.458     1,555    1 581  (?) 
G    1.3660  1.4540  1.5527  1.6630  1.7860 

Solubility  in  ether  at  t°. 


(Soboleff,  Z.  anorg.  1896, 12.  32.) 

Colloidal.  Sol.  in  H20.  Not  precipitated 
by  acids  or  alcohol.  Can  be  evaporated  to 
dryness  and  heated  to  200°,  and  still  remains 
sol  in  H2O.  Sol.  in  J^pt  aof  H2O. 

Sp  gr.  of  aqueous  solution  containing: 

5          20         50        66.5      79.8%  W08. 
1.0475    1.2168  1.8001   2.596     3.243 
(Graham,  Chem.  Soc.  17.  318.) 


Perhaps    paratungstic    acid, 
(Klein,  Bull.  Soc   (2)  36,  547 ) 


HioWi204i. 


Few  normal  tungstates  are  sol.  in  H2O, 
even  some  of  the  K  and  NH4  salts  are  very 
si.  sol.  Most  of  the  metatungstates,  however, 
are  easily  sol.  in  H2O. 

Tungstates  insol.  in  H2O  are  usually  insol. 
in  dil.  acids. 

Aluminum  tungstate,  A12(W04)8+8H20. 

Precipitate.  Insol.  in  H20  and  Na2WO4-h 
Aq.  Sol.  in  (NH4)2Al2(S04)4+Aq,  NaOH+ 
Aq,  NH4OH+Aq. 

Easily    sol.    in    H3P04,     H2C204,     and 


.    (Lotz,  A.  83.  65.) 
ts.  H2 


.  ,     .      .      . 

Sol.  in  1500  pts.  H20  at  15°.  (Lefort,  C.  R. 
87.  7480 

AUOju  4W03-f-9H20.  Sol.  in  400  pts.  H2O 
at  15°.  (Lefort,  C.  K.  87.  748  ) 

A1203,  5W03+6E20.  Sol.  in  H2O,  from 
which  it  is  pptd.  by  alcohol.  (Lefort.) 

Formula  according  to  Lefort  is  A120?J  3W05 
+3H2O,  2W08. 

See  also  Aluminicotungstic  acid. 

Aluminum  parotungstate,  5A12O8,  36W08+ 

46H20=A1208,  7W08+9H20  (?). 
Easily  sol.  in  an  alum  solution.    (Lotz,  A. 
83.  65.) 
Aluminum  ammonium  tungstate,  3(NH4)20, 

A1208,  9W08+4H20. 

Sol.  in  cone.  HN03  and  in  cone.  HC1. 
(Balke  and  Smith,  J.  Am.  Chem.  Soc.  1903, 
25.  1230.) 
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Aluminum,  ammonium  antimony  tungstate. 

See  Aluminicoantimoniotuiigstate,  ammon- 
ium. 

Aluminum  antimony  tungstate. 
See  Altuninicoantimoniotungstic  acid. 

Aluminum  zinc  tungstate,  A12O8,  ZnO,  9WO8 


. 

Very  sol  in  HA  (Daniels,  J,  Am.  Chem 
Soc.  1908,  30.  1850.) 

2A1203,  3ZnO,  18W03-hl6HA  Sol.  in 
much  H2O. 

Sol  in  very  chl  mineral  acids  or  in  acetic 
acid.  (Daniels  ) 

Ammonium  tungstate,  (NH4)2W04, 
Known  only  in  solution. 

(NH4)4W3On-f  3H20  =2(NH4)  A  3WO.+ 
3H20.  Sol.  in  H20  with  decomp.  Decomp 
on  air  with  evolution  of  NH3,  and  formation 
of  porotungstate.  Sol.  in  NH4OH+Aq. 
(Marignac,  A.  ch.  (3)  69.  23  ) 

(NH4)4W5017-f-5H20~2(NH4)A  5WOS+ 
5H  A  Sol.  at  ordinary  temp,  in  26*29  pts. 
H20  with  partial  decomposition  .  (Marignac.  ) 

t2,^0}    +3HA    -HHA    -H 
and  +5HA    (Pinagel,  Dissert,  1904.) 


3A    Sol.  m  HA    (Marignac.) 
Colloidal.     (NH4)A  6W03-f4  or  6H20 
Miscible  with  water  in  nearly  all  propor- 
tions.   (Taylor,  J.  Am.  Chem.  Soc.  1902,  24. 
632.) 

ATriTflQp'fafm  wi6totunfirsta.te  (NH^^'W^O 
+ 6H2O.  (Marignac,  A.  ch.  (4)  s!  74.) 
4-8HA  Efflorescent.  Very  sol.  in  HA 
1  pt.  dissolves  at  15°  in  0.84  pt.  H20,  (Lotz.) 
1  pt  dissolves  at  ordinary  temp,  in  0.35 
pt.  H20.  (Riohe.) 

Solubility  increases  rapidly  with  the  tem- 
perature. 

Saturated  solution  at  40°  is  solid  on  cooling, 
SL  sol.  in  ordinary,  insol  in  absolute  alco- 
hol   (Lotz.)    Insol.  in  ether.    (Riche.) 
[^lWsSl°t?M,of  M?Hp?ritte.l 


2  Very  efflorescent.  Deeomp.  by  dis- 
solving in  pure  H2O.  (Marignac,  A.  ch.  (4) 
3.  75.) 


(Marignac,  A.  ch.  (3)  69.  25.) 

According  to  Lotas  (A.  91.  49)  and  Scheibler 


, 
(Anthon.) 


pr.  46.  232.) 
Sol.  in  25-28  pts.  cold   HA 


at 


*no        ' 
at  100°.    (Lotz.) 

Sol.  in  33.3  pts.  cold  H20,  and  9.6  pts  at 
100°.     (Riche.) 


Sol.  in  22-38  pts.  H2O  at  15-18°.  The 
solution  gradually  decomposes,  with  the 
formation  01  a  more  soluble  salt.  (Marignac.) 

Not  much  more  sol.  in  NH4OH-f  Aq  than 
in  H2O  Insol  in  alcohol.  (Anthon.) 

Sol.  in  H202.     (Kellner.   Dissert,   1909.) 

Ammonium  bismuth  tungstate. 
See  Bismuthicotungstate,  ammonium. 

Ammonium  cadmium  paratungstate, 
3(NH4)2O,  12CdO,  35W08H~  35HA 

Ppt.  Sol.  in  H2O  acidulated  with  HNO3 
(Lots,  A.  91.  49.) 

Ammonium  cerium  tungstate. 
See  Cericotungstate,  ammonium. 

Ammonium  cobaltous  tungstate,  8(NH4)20. 

2CoO,  15W08-f3H2OT 
(Carnot,  C.  R.  109.  147.) 

Ammonium  hydroxylamine  tungstate. 
NH«OWOJNfH«. 

Sol.  in  H20.  (Hofmann,  Z.  anorg.  1898, 
16.  465.) 

Ammonium  iron  (ferric)  tungstate,  5(NH4)aO, 

FeaOs,  5WO8-f5HA 
Sol.  in  H2O     (Borck.) 

Ammonium  lanthanum  tungstate. 
See  Lanthanicotungstate,  ammonium. 

^yftT^ftflTflyiTTn  magnesium  p^rcttungstate 

Very  slightly  sol.  in  HA  (Marignac,  A. 
ch.  (3)  69.  58.) 

(NH4)20,  2MgO,  7W08-hlOH2O.  Very 
si.  sol.  in  H2O  ;  sol.  in  H2O  acidulated  with 
HN03  (Lotz.) 

Ammonium  mercuric  tungstate! 


InsoL  ni  HaO,    Decomp.  by  acids  or  al- 
kalies.    (Anthon.) 

Ammonium  neodymium  tungstate. 
See  Neodymicotungstate,  ammonium. 

Ammonium  nickel  tungstate. 
See  Nickelicotungstate,  ammonium. 

Ammonium  potassium 


Sol.  in  boiling  H20;  si.  sol.  in  cold  HA 
(Hallopeau,  C.  R.  1896,  123.  180.) 

Ammonium  potassium  sodium  paratungstate, 


, 

5(K  Na,  NH4)20,  12W08+13HA  where 
K;Na:NH4~3:3:4. 
10CK,  Na,  NH4)20,  24WO*-f  26H20,  where 
K:Na:NH4=3:3:k    (Laurent.) 
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Ammonium  sodium  pa?atungstate.  4(NH4)20,  i 
Na20,  12W08-f5H2O. 

Can  be  crystallised  from  H20  without 
decomp.  (Lotz,  A  91.  57  ) 

-H4H2O.  Sol.  in  warm  H20.  (Hallopeau, 
C.  R.  1896,  123.  181.) 

(NH4)2O,  4Na20,  12W03-f25H20.  SI.  sol 
in  H20  (Hallopeau,  C.  R  1895.  120. 1344 ) 

5Na20,  15(NH4)20,  48W03+48H20. 
(Marignac,  A.  ch.  (3)  69.  53 ) 

2Na20,  3  (NH4)  20,  12W08 + 15H20 . 
(Marignac.) 

3(NH4)20,  2Na20,  12W03-fl5H20. 

3(NH4)2O,  3Na20,  16W084-22H2O.  Sol. 
in  H20  without  decomp.  (Hallopeau.  C.  R . 
1896,  123.  181.) 

3Na2O,  4(NH4)20,  16W08+18H2O 
(Gibbs,  Am  Ch  J  7.  236.) 

Is  2Na20,  3(NE4)2Q,  12W03-f-  13H20,  ac- 
cording to  Knorre  (B  19.  823). 

Very  sol.  in  hot  H2O.  (Knorre,  B.  1886. 
19.  823.) 

(NH4)20,  3Na20,  16W08+38H20.  (Wy- 
rouboff,  Bull.  Soc  Min.  1892,  15.  85 ) 

6(NH4)20,  2Na2O,  20W08-f24H2O.  Can 
be  cryst  from  boiling  H20.  (Baragiola,  Dis- 
sert, '1902.) 

4fra20,  16(NHOA  50W03+50H20.  SI 
sol.  m  cold  H2O.  (Gibbs,  Proc  Am  Acad. 
15.  12.) 

Ammonium    zinc   paratungstate,    (NH4)20, 

2ZnO,  7W03+ 13H20. 
SI  sol.  in  boiling  H20,  but  more  easily  on 
addition  of  oxalic,   tartanc,  phosphoric,  or 
dil.  nitric  acids,  or  of  ammonium  tungstate. 
(Lotz,  A.  91.  49.) 

Ammonium  zirconium  tungstate. 
See  Zirconotungstate,  ammonium. 

Ammonium  metatun.gsta.te  nitrate. 
See  Nitrate  wefatungstate,  ammonium. 


Ammonium  tungstate  vanadate. 
See  Vanadiotungstate,  ammonium. 

Antimony  tungstate,  Sb2O,,  5WOg+4H20. 
Sol.  in  H20  without  decomp.    (Lefort.) 
Sb20^  6W08-f$H20.    Ppt. 
See  also  Antimoniotungstic  acid. 

Barium  tungstate,  BaW04. 

Anhydrous.  Insol  in  H20.  Decomp.  by 
boiling  HNX)8-f-Aq.  (Geuther  and  Forsberg, 
A.  120.  270.) 

+ MH20.  Insol.  in  H20  or  boiling  HaPC^-f 
Aq.  Sol.  in  boiling,  less  sol.  in  cold  H2C2O4+ 
Aq.  (Anthon.) 

-|-2HH20.   Insol.  precipitate.    (Scheibler.) 

Pptd.  BaW04  is  attached  by  dil.  adds. 
More  sol.  in  NH^Oa-fAq  than  in  ** n 
(Smith  and  Bradbury,  B.  24.  2930:) 


Barium  ^tungstate,  BaW207+H2O  (?). 

Nearly  msol  m  H2O.  100  ccm.  H20  dis- 
solve about  0.05  g.  at  15°.  (Lefort,  A.  ch. 
(5)  15.  325.) 

Barium  /ntungstate,  BaWAo-f  4H20  (?). 

Sol.  in  about  300  pts.  H2O  at  15°.  Decomp. 
by  boihng  H2O  into  an  insol  salt.  (Lefort, 
C  R.  88.  798.) 

-f-6H20.    (Scheibler.) 

Barium  wetatungstate,  BaW4OiS-f-9H20. 

Efflorescent.  Quite  sol.  in  hot  H20. 
Partly  decomp.  by  cold  H2O  into  BaW8Oj0  and 
WOa,  which  recombine  on  heating.  (Schei- 
bler, J.  pr.  80.  204.) 

Barium  tungstate,  BaW802s-f  8H20, 

Insol.  in  H20  or  HCl+Aq.     (ZettnowO 
BaW5Ols.     Barium  bronze.     (Hallopeau, 
A.  ch.  1900,  (7)  19.  121.) 

Barium   pamtungstate,   BafiWi204i+14H2O, 
or  Ba8W7024+8H20. 

Insol.  in  cold  H20;  when  freshly  pptd.  is 
si  sol.  m  HN03-f  Aq.  (Lotz,  A.  91.  60.) 
Sol  in  NH4Cl+Aq.  (Wackenroder  ) 

-h27H20=Ba3W7O24-hl6H20  Insol.  in 
cold,  si.  sol  in  hot  H20.  (Knorre,  B.  18.  327.) 

Barium  potassium  tungstate  tungsten  oxide, 

BaW4Oi2,  5K2W4012. 
(Engels,  Z.  anorg.  1903,  37.  136.) 

Barium  silver  metotungstate. 
(Scheibler.) 

Barium  sodium  para  tungstate,  2BaO,  3Na20, 
12  W08+24H20.    (Marignac),  or  BaO, 
2Na2O,  7W08+14H20  (Scheibler). 
Insol.  in  H20. 

Barium,  sodium  tungstate  tungsten  oxide, 


BaW4O12,  5Na2W809.  (Engels,  Z.  anorg. 
1903,  37.  131.) 

Bismuth  tungstate,  Bi208,  6W08+8H20. 

Very  sol.  in  H20  with  decomp.  Pptd.  by 
alcohol  from  aqueous  solution.  (Lefort,  C.  R. 
87.  748.) 

Cadmium  tungstate,  CdW04. 


-j-H80.  Sol.  in  about  2000  pts.  H3(X 
(Lefort.) 

-f2H2O  InsoJl,  in  H2O.  Sol.  in  hot  phos- 
phoric or  oxalic  acids,  or  in  NH4OH-j-Aq.. 
(Anthon,  J.jpr;  9/341.) 

SoL  in  KCN+Aq.  (Smith  and  Bradbury^ 
B.  24,  2390.) 
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Cadmium  ^tungstate,  CdW2O7-f3H20  (?). 

Sol  in  about  600  pts.  H20  at  15°.    (Lefort, 
A.  ch.  (5)  15.  346.) 

Cadmium  /ntungstate,  CdW3Oio-f  4H2O  (?). 
(Leiort) 

Cadmium     wetatungstate,    CdO,    4W,08+ 
IQEjQ. 

Not  efflorescent,    (Scheibler,  J.  pr.  83.  273.) 

Somewhat  less  sol  m  KcO  than  the  Mn  salt. 

(Wyrouboff.  Bull   Soc    Min    1892,  16.  84.) 


Cadmium  paratungstate, 

Ppt     (Gonzalez  ) 

Insol.  m  H2O.  Sol.  m  NH4OH-fAq,  and 
hot  H3P04,  H2C204>  or  HC2HsO2-hAq* 

Cadmium  soditmi  jwrattmgstate,  2CdO,  Na2O, 

7W03-H8H20. 

Difficultly  sol  in  cold  H20.  (Knorre,  B, 
19.  824.) 

Calcium  tungstate,  CaWO*. 

Insol,  in  H*O  or  dil.  acids.  SoL  in  about 
500  pts  HaO.  (LefortO 

Decomp.  by  KOH-f  Aq.    (Anthon,) 

When  freshly  pptd  ,  sol  m  NH4Cl+Aq. 
(Wackenroder  ) 

Sol.  in  Mg.  and  NH4  salts,  also  jtfa2WO4 
-i-Aq.  (Sonstadt,  C.  N.  11.  97.) 

Mm.  Scheehte.  Decomp.  by  HC1  or  HN03 
+Aq,  with  separation  of  WO  3 

Calcium  &tungstate,  CaW3Or  -r-3H2O  (?).    < 
Sol.  in  30  pts.  H20  at  15°.    (Lefort,  A.  ch. 
(5)  16-  328.) 

Calcium  Zntungstate,  CaW«Oio-f-6H20  (?). 
Sol.  m  cold  H20     (Lefort,) 

Calcium  wetatungstate,  CaW4Oj8+10H2O. 
Easily  sol.  in  H20     {Scheibler.) 


Calcium  paratuogstate, 


Much  more  sol.  than  Sr  or  Ba  salt.  (Knorre 
B.  18.  328.) 

Easily  sol.  in  H203,  (Knorre,  B,  1885,  18. 
326.) 

Calcium  potassium  tungstate  tungsten  oxide, 

CaW40J2,  SKsWAs. 
(Engels,  1.  anorg.  1903,  37.149.) 


Calcium  sodium  paratungstate,  2CaO, 
12WOs+3HsO. 

(Gonzalez,  J.  pr.  (2)  36.  44  ) 

Calcium  sodium  tuagstate  tungsten  oxide, 

CaW4018,  6NaiWiO«. 
Engels,  Z.  anorg.  1903,  37.  145.) 


Cerium  tungstate,  Ce2(WO4)84-H20. 

Precipitate.     (Cossa  and  Zecchmo,  Gazz. 
ch.  it.  10.  225.) 

Cerium    we^ttmgstate,    Ce20s,     12WO,4- 
30H20, 

Permanent      Sol    in   H2O.      (Scheibler.) 


Cerium  sodium  tungstate, 

Insol.  in  H2O  Slowly  sol.  in  dil  acids. 
easily  in  HC14-Aq,  (Hogbona,  Bull.  Soc.  (2) 
42.  2.) 

Ce2(WO4)3,  SlMasWOa  (Didier,  C.  K.  102. 
823) 


Cerium    tungstate    chloride, 

2CeCl8. 
(Didier,  C  R.  102.  823.) 


Chromic  tungstate,  basic,   Cr20a,   2WOS+ 
5H20. 

Sol  in  400  pts.  H20  at  15°.  (Lefort,  C.  R. 
87.  748.) 

Chromic  tungstate,  Cra(W04)84-7,  and  13H3O. 

Sol.  in  CrCla+Aq,  and  in  phosphoric, 
oxalic,  or  tartanc  acids  -fAq.  (Lotz.) 

+3kaO.    (Lefort,  C  R  87.  748  ) 

Cr203,  4W03+6H2O  Sol.  in  about  50  pts. 
H20  at  15°.  (Lefort.) 

Cr2Os,  5"W05.  Not  attacked  by  aqua  regia. 
(Smith  and  Oberholtzer,  Z.  anorg.  5.  63.) 

Chromic  yaratungstate,  Cr2W7024+9HsjO. 

Insol  in  H2O  or  NH4  paratungstate+Aq; 
sol.  in  CrCls-hAq  (Lotz.) 

Cobaltous  tungstate,  CoW04. 

Anhydrous.    Insol.  in  H20  and  acids. 

•f  2H2O  Insol  in  H20  and  cold  HN03H- 
Aq  SI.  sol.  in  HgCaO^Aq.  Completely  sol. 
in  warm  H3P04,  HC2H302?  or  JTOOH+Aq. 
(Anthon,  J.  pr.  9.  344.) 

Sol  in  about  500  pts.  H20.    (Lefort.) 

Cobaltous  ^tungstate,  CoW2O7  (?). 

+3H20.     Insol.    in   H2O.      SL   sol.   in 
H2C5044-  Aq      Completely   sol.   in   H3P04, 
HC2HjO2,  or.NH40H-fAq     (Anthon.) 

+5H20  Sol  in  about  100  pts.  H20.  (Le- 
fort.) 

-|-&E20(?).    (Lefort.) 

Cobaltous  ^ntungstate,  CoWgOio+^HaO  (?). 
Sol  in  HA    (Lefort,  C.  R.  88.  798.)  ' 


SoL  in  H20.     (Spheibler,  J.  pr.  83,  3170 


Cobaltous 

(Gonzalez,  J.  pr.  (2)  36.  44.) 
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Cobaltous    sodium    paratungstate,    2CoO, 
3Na20,  12W08+30H2O. 

(Gonzalez.) 

Cupric  tungstate,  CuWO4. 

+2H20  Insol.  in  H20.  Sol  in  H3PO4, 
HC2H802,  or  NH4OH+Aq  Insol  in  H2C204 
+Aq.  (Anthon.) 

100  ccm.  H20  at  15°  dissolve  0.1  g.  (Le- 
fort.) 

Cupric  ^tungstate,  CuW207  (?). 

+4H2O.  Insol  in  H20  and  HN03.  Sol. 
in  NH4OH+Aq.  (Anthon,  J  pr  9.  346.) 

+5H2O  Sol  m  about  300  pts.  H2O.  (Le- 
fort) 

Cupric  wetatungstate,  CuW4O18+llH2O. 
Sol.  in  H20.    (Scheibler.) 

Cupric  paratungstate,  CusW7024+19H20. 
Insol  in  H2O.     (Knorre,  B.  19.  826.) 

Cuprocupric  tungstate,  Cu2W04,  2CuW04. 
Insol.  in  H20.    (Zettnow,  Pogg.  130.  255.) 

Cupric  sodium  paratungstate, 
Cu3Na3(W7024)2+32H20. 

Ppt     (Knorre,  B.  19.  826  ) 

CuO,4Na20, 12WO3+32H2O,  Ppt.  (Gon- 
zalez, J  pr.  (2)  S6.  52.) 

Cupric  tungstate  ammonia,  CuW04,  2NH8+ 

H2O. 

(Schrff,  A  123.  39.) 

CuW04,  4NH3.     Gives  off  NH8  at  ord. 
temp.    Sol  in  H20.    Sol.  in  dil.  NH4OH+ 
'~  '    s,  Chem.  Soc.  1904,  85.  676.) 


CuO,  4W03,  6NH3+8H2O.  Insol.  in  H20. 
Nearly  insol  in  dil.  NH4OH-fAq.  (Briggs, 
Chem  Soc.  1904,  85.  676.) 

Bidymium  tungstate,  Di2(W04)8. 

Precipitate.  (Frerichs  and  Smith,  A.  191. 
355.) 

Didynuum  mefotungstate. 
Sol  in  H20.    (Scheibler.) 

Didymium  sodium  tungstate,  DiNa8(W04)8. 

Insol.  in  H2O.  Slowly  sol.  in  dil  acids. 
Sol  in  cone.  HCl+Aq. 

DiNa(W04)2.  As  above.  (Hb'gbom,  BuU. 
Soc.  (2)  42.  2.) 

Erbium  sodium  tungstate,  Na6Er4(WO4)g. 
Insol.  in  H2CX    (H6gbom.) 

Glucinum  wetotungstate. 
Very,  sol.  ,in  H30. 


Indium  tungstate, 

InsoL  in  H2O.    Decomp.  by  aeids.    (Renz, 
Dissert.  1902.)       -'      '•         *&  *>« 


Iron  (ferrous)  tungstate,  FeW04. 

Min.  Ferberite,  Reimte. 

+3H20.  InsoL  in  H2O.  Sol.  in  cold 
H2S04,  HC1,  or  HNOs+Aq.  Decomp.  by 
boiling  acids  with  separation  of  WO3.  Sol.  in 
boiling  H3P04+Aq  or  warm  H2C2O4-fAq. 
(Anthon,  J.  pr.  9.  343.) 

-J-£EC20.  Very  unstable.  (Lefort,  A.  ch. 
(5)  15.  314.) 

Iron  (ferrous)  ^tungstate,  FeW207  (?). 

Insol.  m  H20.  Sol.  in  hot  H8P04+Aq  or 
H2C2O44-Aq.  Decomp.  by  dil.  HCl+Aq  or 
by  KOH-f-Aq.  (Ebehnen,  C.  B.  17.  1198.) 

-}-£H20.    Very  unstable.    (Lefort.) 

Iron     (ferrous)     tfn'tungstate,      FeW8010+ 
4H20  (?). 

Ppt  Decomp.  by  cold,  more  rapidly  by 
hotH20.  (Lefort.) 

Iron  (ferrous)  wefotungstate. 
Sol.  in  H20.     (Scheibler,  J   pr.  83.  315.) 

Iron  (ferric)  tungstate,  basic,  Fe208,  2WOj-f 

4H20. 

Sol.  in  about  50  pts  H2O.    (Lefort.) 
2Fe203,  3W08+6H20     Sol  in  about  300 

pts.  H2O  at  15°.    (Lefort  ) 

Iron  (ferric)  Zntungstate  (?),  Fe2Os,  4W08-r- 

4H20=Fe2O8,  3WO,4-W08,  4H20  (?). 
Sol.  in  H20  without  decomp.     (Lefort  ) 

Iron  (ferric)  ?rcefotungstate. 

Sol.  in  H2O.    (Scheibler,  J.  pr.  83.  273.) 

Iron  (f  errous)  manganous  tungstate,  7FeW04, 

MnW04. 

(Geuther  and  Forsberg,  A.  120.  277.) 
4FeW04,  MnW04.    (G.  and  F.) 
3FeW04,  MnW04.    PartiaUy  sol.  in  cone. 

HCl+Aq.    (G.andF.) 
3FeW04,  2MnW04.    (G.  and  F.) 
FeWO4,  MnWO4.     (Zettnow,  Pogg.  130. 

250.) 

FeW04,  2MnW04.  (G.  and  F.) 
FeW04,  7MnW04.  (G.  and  F.) 
rrFeW04,  2/MnW04.  Min.  Wolframite.  Sol. 

in  HCl+Aq,  and  boiling  HsP04+Aq. 

Lanthanum  tungstate,  La2(W04)3. 
Precipitate. 

Lanthanum  mefotungstate. 
Sol.  hi  H2G.    (Scheibler.) 

Lanthanum  silver  tungstate. 
See  Lanthanicotungstate,  silver. 


Lanthanum  sodium  tungstate,  Na 

Insol  in  H20.  Slowly  soL  in  dil.  acids. 
Sol.  in  HCl+Aq. 

La4Na«(W04)9.  As  above.  (HOgbom, 
Bull.  Soc.  (2)  42.  2.) 
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Lead  tungstate,  PbW04. 

Insol  in  H20  or  eold  HN"08-f  Aq  Sol.  in 
KOH-f  Aq.  Decomp.  by  hot  HN034-Aq. 
(Anthon,  J.  pr.  9.  342,) 

Sol    in  about  4000  pts,  H2O.     (Lefort  ) 

Min,  Scheelemte,  Stohite.  Sol.  in  KOH-f 
Aq;  decomp.  by  HNOg. 

Absolutely  insol.  in  NH4NO8-f  Aq.  (Smith 
and  Bradbury,  B.  24.  2930  ) 

Lead  t&tungstate,  PbW2(>7-|-2H20  (?). 
Sol.  in  about  80  pts.  H2O  at  15°.    (Lefort.) 

Lead  tntungstate,  PbWAo-f2H2O  (?), 
Ppt.    (Lefort.) 


Lead  mefotungstate, 

SI.  sol.  in  cold,  more  in  hot  H20.    Sol  in 
hot  HNO3+Aq.    (Scheibler,  J  pr.  83.  318.) 


Lead  paratungstate, 

Insol.  in  H20,  dil.  HNOs+Aq,  (NH4)2W04 
-f  Aq,  or  Pb(NO8)2-f-Aq.  Sol.  in  NaOH-f- 
Aq  or  boiling  H3PCU-f  Aq.  (Lota,  A.  91.  49.) 

Lead  sodium  paratungstate,  PbO.  4Na20, 

12W03-f28H2O. 
(Gonzalez  ) 

Lithium  tungstate,  Ii2WO4. 
Rather  easily  sol.  in  H20.    (Gmelin.) 

Lithium  metatungstate,  Li2WtOi3. 
Insol.  in  H20.    (Knorre,  J.  pr,  (2)  27.  94.) 
+aH20.   Syrup.    (Scheibler.) 


Lithitmi 


paratungstate,   LiioWp1204l+33E20 
ieW7024-f  19H|O). 


According  to  Scheibler,  more  sol  than  the 
paratungstates  of  the  other  alkali  metals 

Lithium  tungstate  tungsten  oxide,  LisWsOis. 
Lithium  br&nze.    Insol.  in  H20. 

Lithium  potassium  tungstate  tungsten  oxide, 


Lithium  potassium  bronze.  Insol,  in  H20. 
(Feit,  B.  21.  135.) 

Lithium  sodium  timestate,  Li2WO4+3H20, 

3(Na2W04+3H20). 
(Traube,  N.  Jahrb.  Miner,  1894,  I.  190.) 

Magnesium  tungstate,  MgWOi. 

Anhydrous.  Insol.  in  H20.  Gradually  de- 
comp. by  boihng  cone.  HN084-Aq.  (Geuther 
and  Forsberg,  A.  120.  272.) 

+3H20.  Very  sol  in  H2O;  nearly  insol, 
in  alcohol.  (Lefort,  A.  ch.  (5)  16.  329  ) 

4-7H2O.    Slowly  sol.  in  cold,  very  easily  in 


y  s 
,  W. 


hot  H20.    (Ullik,  W.  A.  B.  66.  2.  152.) 


Magnesium  ditungstate,  MgW2O7-t-8H20  (?). 
Sol.  in  about  100  pts  H20.    (Lefort.) 

Magnesium  frttungstate,  MgW8Oio+4H20(?). 

Easily  sol.  in  H2O  with  gradual  decomp, 

(Lefort  ) 

Magnesium  wetatungstate,  MgW4Oi3-h8H2O. 

Sol.  in  H2O     (Scheibler.) 


Magnesium     para  tungstate, 

24H20. 

Very  difficultly  sol.  in  cold,  somewhat  sol. 
in  hot  H2O  (Knorre,  B.  19,  825.) 

Magnesium  potassium  tungstate,  MgWO4> 
K2W04, 

4-2H2O     Very  si.  sol.  in  H20.    (Ullik.) 
4-6H30     Precipitate. 

Magnesium  potassium  paratungstate, 

5(V*K*0,  YJMgO),  12W03-f24H20. 
Insol.  in  cold,  sol.  in  hot  H20.     (Hallo- 
peau,  C  E,  1898,  127.  621.) 

Magnesium  sodium  i?aratungstate,   3MgO, 

3Na20,  14W08-4-33H20. 
Nearly  insol.  m  H2O.     (Knorre,  B.  19. 
825.) 

Manganous  tungstate,  MnW04, 

Mm,  Hubnente,  Partially  sol.  m  HCl-h 
Aq. 

+2H2O.  Insol.  ni  H20;  sol.  in  warm 
H3P04  and  H2C3O4-f-Aq;  si.  sol  in  HC2H3O2 
-I-  ACL  Insol  in  cold  HClH-Aq.  (Anthon.) 

+  H20  Sol.  in  about  2500  pts.  H2O  at 
15°.  (Lefort) 

Manganous  cfttungstate,  MnW207-h3H20  (?). 

Sol  in  about  450  pts  H20  at  15°.  (Lefort, 
A.  ch  (5)  16.  333.) 


Mangauoustfrftungstate, 

Decomp,  by  HaO  into  MnWjA  and 
MnW4Oi8.  (Lefort,  A.  ch.  (5)  17.  480.) 

Manganous  w^atnngstate,  MnW4Oi8-f 

10H20. 

Very  sol.  in  HaO.  (Wyrouboff,  Bull.  Soc. 
Min.  1892,  16.  82.) 

Manganous  paratungstate,  5MnO,  12W08+ 
34H2O. 

(Gonzalez,  J.  pr.  (2)  36.  44  ) 

MnaWTOw+UHjiO.  When  recently  pptd., 
sol.  in  a  small  amt.  of  H20  acidulated  with 
HNO3.  (Lots.) 

Manganous    potassium    tungstate,    2MnO, 

3K20,  12WOt+  16H20. 
Completely  insol.  in  H2O.     (Hallopeau. 
Bull.  Soc.  1898,  (3)  19.  955.) 
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Manganous  sodium  paratungstate,  3Na20, 

3MnO,  14W03-F36H20. 
Sol.mHaO.    (Knorre,  B.  19.  826.) 

Manganic  sodium  tungstate. 
See  Permanganotungstate,  sodium. 

Mercurous  tungstate,  Hg2W04. 

Insol.  in  H20.    (Anthon  ) 

Impossible  to  obtain  pure,  as  it  is  decomp. 
into — 

2Hg20,  3WO8-f8H2O.  Sol.  in  100  pts 
H20  at  15°.  (Lefort ) 

Mercurous  Twetatungstate,  Hg2W4Oi8-h 

25H2O. 
Ppt.    (Scheibler,  J.  pr.  83.  319.) 

Mercuric  tungstate,  HgWO4. 
SI.  sol.  in  H20  and  very  unstable     (Lefort, 

A.  ch.  (5)  15.  356.) 

3HgO,  2W03.  Insol,  in  H20.  (Anthon.) 
2HgO,  3WO8.  Insol.  in  H20.  (Anthon.) 
3HgO,  5WO3-1-5H20.  Sol.  in  about  250 

pts.  H20  at  15°.    (Lefort ) 

2HgO,  5WO8-f  7H2O.    Decomp.  by  hot  or 

cold  H20.    (Lefort,  C.  R.  88.  798.) 

Mercuric  Zntungstate,  HgW3Oio+7H2O  (?). 

SoL  in  about  120  pts.  H2O  at  15°  (Lefort, 
A.  ch.  (5)  16.  360.) 

Molybdenum  tungstate. 

Easily  sol.  in  H2O  Insol.  in  NH4Cl+Aq 
or  in  alcohol  of  0  87  sp.  gr.  (Berzehus  ) 

Neodymium  tungstate,  Nd2(W04)3. 

Very  si  sol.  in  H2O.  1  pt.  is  sol.  in  52630 
pts  H2O  at  22°;  59580  pts.  at  65°;  66040  pts. 
at  98°  (Hitchcock,  J.  Am.  Chem  Soc.  1895, 
17.  532.) 

Nickel  tungstate,  NiW04. 

+3H20.  Sol.  in  about  1000  pts.  H20  at  15°. 
(Lefort.) 

+ 6H20.  Insol.  in  H20  or  H2C2O4-f  Aq. 
Sol.  in  boiling  H8PO4-j-Aq.  HC2H8O2+Aq,  or 
in  warm  NH4OH+Aq.  (Anthon.) 

Nickel  ^tungstate,  MW207+5H30  (?). 
SoL  in  about  250  pts.  H2O.    (Lefort.) 

Nickel  Jntungstate,  MW8Oio+4H2O  (?). 

Sol.  in  H20.  Pptd.  by  alcohol  Decomp. 
by  cold  or  warm  H20  after  above  pptn.  (Le- 
fort.) 

Nickel  w^atungstate,  MW4Ois-f  8H20. 
Sol.  in  H20.    (Scheibler,  J.  pr.  83. 273.) 

Nickel  paratungstate,  Ni8W7024+14H20. 

Insol.  in  H20.  SI.  sol  in  H^C^+Aq, 
Completely  sol.  in  warm  HsP04  or  HC2H3O2+ 
Aq.  (Anthon.) 


Potassium  tungstate,  K2W04. 

Anhydrous.  Rather  deliquescent  Easily 
sol  mH20. 

+H2O.  Easily  sol  in  H20.  Insol.  in 
alcohol 

-f  2H20.  Very  sol  in  H2O  with  absorption 
of  heat. 

1  pt.  dissolves  in  1.94  pts  cold,  and  0.66 
pt.  boiling  H2O  Alcohol  does  not  mix  with 
cone.  aq.  solution,  but  slowly  separates  out 
the  salt  from  it.  Acids,  even  H2S03,  HC2H8O2 
or  H2C2C>4,  separate  out  WO3  from  solution. 
(Riche,  A  ch.  (3)  60.  45.) 

Potassium  ^tungstate,  K8W2O7-f-2H20, 
Sol.  in  about  8  pts  H20  at  15°,  but  on  heat- 

ing is  converted  into  — 

H-3H2O.     100  pts    H2O  dissolve  only  2-3 

pts,  at  15°.    (Lefort,  A.  ch.  (5)  9.  102.) 

Potassium  intungstate,  K2WsOio+2H20. 

Sol.  in  5-6  pts.  H20  at  15°  Can  be  re- 
cryst.  from  hot  H20  (Lefort,  A.  ch.  (5)  9. 
105.) 

Potassium  wetatungstatei  K2W4013+5H20. 

Not    efflorescent       Easily    sol.    in    H2O. 

(K4W  fiOn-f  8H20  of  Marguentte.) 
+8H2O.    Extremely  efflorescent.    (Scheib- 
ler.) 

Potassium  odotungstate,  K2W8025. 

Insol  in  H20     (Knorre,  J.  pr  (2)  27.  49.) 


Potassium  tungstate, 
4K20,  10W08+9H20. 

Properties  resemble  the  paratungstate 
(Gibbs,  Proc  Am  Acad  15.  11.) 

+8H2O=K4W6Oi7-f4H2O.  Sol.  in  15  pts. 
H20  at  15°,  but  decomposed  by  heating  into 
K2W2O7  and  K2W3010.  (Lefort,  A.  ch.  (5)  9. 
104.) 

KioWi4O47.  Very  difficulty  sol.  in  cold, 
appreciably  sol.  in  hot  H20,  probably  with 
decomposition.  (Knorre.) 

Potassium  paratungstate,  KioWi2p4i4-HH2O 
(or  KeWy024-|-6H80,  according  to  Lotz 
and  Scheibler.) 

Much  more  sol.  in  hot  than  cold  HaO      (Anthon.) 
Sol  in  100  pts.  HaO  at  16°,  in  8.5  pts.  at  100°.     {An- 

thon ) 

Sol.  m  46.5  pts.  cold,  and  15  15  pts   boiling  HaO. 

(Riche  ) 

By  shaking  the  crystals  several  days  at 
20°,  1  pt  dissolves  in  71  pts.  H20.  If  the 
salt  is  treated  with,  boiling  water,  more  goes 
into  solution  the  longer  it  is  boiled,  until 
after  several  days'"  boiling  1  pt  of  tne  salt 
dissolved  in  5  52  pts.  H2O  at  18°  Kept  in 
a  closed  flask,  this  solution  contained  after 
26  days  1  pt.  of  salt  to  11.9  pts.  H2O;  after 
153  days,  1  pt.  of  salt  to  15.6  pts.  H20;  after 
334  days,  1  pt.  of  salt  to  15.6  pts.  H2O.  In- 
sol. in  alcohol.  (Marignac.) 

-f8HftO. 
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Potassium  sodium  tungstate,  K2WO4, 
2Na2WO/-|-14H,0. 

Easily  sol.  in  hot  and  cold  H20  (UUik, 
WAS.  66,  2.  150  ) 

Deliquescent  Sol  in  1  pt.  cold,  and  y%  pt 
hot  H2O.  (Anthon  ) 

Potassium  sodium  paratungstate,  Na20, 
4K2O,  12WO,+15EfaO. 

8ol.  in  H20     (Mangnac  ) 

8/nNa20,  VnKiO,  12W08+25H20.  Sol  in 
H20.  (Mangnac.) 

Potassium    strontium    tungstate    tungsten 

oxide,  5K2W4O12,  SrW4Oi2. 
(Engels,  Z  anorg.  1903,  37.  143  ) 

Potassium  uranous  tungstate. 
See  Uranosotungstate,  potassium. 

Potassium  zirconium  tungstate. 
See  Zirconotungstate,  potassium* 

Potassium  tungstate  tungsten  oxide,  K2W04, 
W20*. 

Potassium  tungsten  bronze.  (Scheibler,  J 
pr.  83  321.) 

Formula  is  K2W4Oi2  Not  attacked  by 
acids,  and  only  very  si  by  alkalies.  (Knorre, 
J.  pr.  (2)  27.  49.) 

KaWO*,  4W02  Not  attacked  by  acids, 
even  HF,  or  by  alkalies  -hAq.  Insol  in 
alcohol.  (Zettnow,  Pogg,  130.  262.) 

Does  not  exist     (Knorre.) 

Potassium  sodium  tungstate  tungsten  oxide, 


Potassium  sodium  tungsten  bronze.  Prop- 
erties as  potassium  bronze 

3K3W4Oi2,  2Na2W8O9.  As  above.  (Knorre, 
J.  pr.  (2)  27.  49.) 

Praseodymium  tungstate,  Pr2(W04)8. 

Very  si.  sol.  in  H2O. 

Insol.  in  H20  at  20°;  at  75°,  1  pt.  is  sol.  in 
23,300  pts.  H20.  (Hitchcock,  J.  Am.  Chem. 
Soc.  1895,  17.  529.) 

Rubidium    wetatungstate,    Rb2O,    4W03-h 
8H20. 

Sol,  in  about  10  pts.  cold  H20. 
Moderately  sol.  in  warm  H20.     (Wyrou- 
boff,  Bull.  Soc.  Min.  1892,  16,  69.) 

Rubidium  pentatungstate,  Rb2W5Oifl. 

Almost  insol.  in  t  hot  H20.  When  finely 
powdered,  it  is  sol.  in  alkali  carbonates  -j-Aq. 
(Schaeffer,  Z.  anorg.  1904,  38.  163.) 


Rubidium  octotungstate, 

Insol.  in  H20,  acids,  and  alkahes.    (Schaef- 
fer, Z  anorg.  19D4,  38.  103.) 


Rubidium  para  tungstate,  5Rb20,  12W08+ 

18H20. 

Verv  si.  sol.  in  H20.  (Schaeffer,  Z.  anorg. 
1904,  38.  173.) 

Samarium  wetatungstate,  Sm203,   12W08  + 
35H20. 

Easily  sol  in  H2O.    (Cleve.) 

Samarium  sodium  tungstate,  NaeSm4(W04)9. 
Insol    in  H2O      Slowly  sol    in  dil.  acids, 
easily  in  cone    HCl-j-Aq.     (Hdgbom,  Bull. 
Soc.  (2)  42.  2.) 

Silver  (argentous)  tungstate,  Ag40,  2W03. 

HN03-hAq  separates  W03.  KOH+Aq 
dissolves  out  W03  and  separates  Ag4O. 
(Wdhler  and  Rautenberg,  A.  114.  120  ) 

Does  not  exist.    (Muthmann,  B.  20.  983.) 

Silver  tungstate,  Ag2WO4. 

Sol  in  about  2000  pts  H20  at  15°.  Easily 
decomp.  by  NaCl+Aq  or  BNO3+Aq. 
(Lefort.) 

Ag2W207.  Insol  in  H20.  Nearly  insol.  in 
HC2H302  or  H3P04'4-Aq.  More  sol.  in 
KOH,  NH4OH-i-Aq,  or  H2C204-f  Aq.  (An- 
thon, J.  pr.  9.  347.) 

+H20  Sol  in  about  5000  pts.  H2O  at 
15°  (Lefort.) 

Silver  wefotungstate,  Ag2W4Oi8-f  3E20. 

SI.  sol  in  H30     (Scheibler,  J.  pr.  83.  318.) 
Nearly   insol.   in  H2O.     (Rosenheim,   Z. 
anorg.  1911,  69.  250.) 

Silver  paratungstate,  Agi0Wi204i+8H20. 
(Gonzalez,  J.  pr.  (2)  36.  44  ) 

Silver  tungstate  ammonia,  Ag2W04,  4NH8. 

Sol.  m  H20  with  rapid  decomp.  (Wid- 
mann,  Bull.  Soc.  (2)  20.  64.) 

Sodium  tungstate,  Na2WO4+2H20. 

Sol.  in  4  pts.  cold,  and  2  pts.  boiling  H2O. 
(Vauquelin  and  Hecht.) 

Sol  in  1  1  pts.  cold,  and  0.5  pt.  boiling  H2O. 
(Anthon.) 

Sol.  in  2.44  pts.  H20  at  0°;  1.81  pts.  at 
15°;  0  81  pt.  at  100°.  (Biche.) 

Solubility  in  H20  at  t°. 


t° 

%  Na2W04 

Mols  HaO 
to  1  mol. 
Na2W04 

Mols.  of 
anhydrous 
salt  to 
100  mols. 
HaO 

-3  5 

+0.5 
21.0 
43.5 
80.5 
100.0 

41.67 
41.73 
42  27 
43.98 
47.65 
49.31 

22.87 
22.80 
22.30 
20.80 
17.95 
16.79 

4.37 
4.39 
4.48 
4.81 
5.57 
5.95 

(Funk,  B.  1900,  33.  3701.) 
See  also  +10H20. 
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Sp.  gr,  of  Na2W04+Aq  at  24.5°  containing: 

Solubility  in  H2O  at  t°. 

5              10            15  %  Na2W04+2H2O, 

Mols  EUO 

Mola  anhy- 

1.036      1.075       1.119 
20            25            30  %  Na2W04H 

-2H.2O, 

t° 

NaaWOi 

to  1  mol. 
NajWO* 

drous  salt  to 
lOOmols  HgO 

1.166       1  215       1.274 
35            40            44  %  NaaWOH 

-2BUO. 

-5 

30  60 

37  04 

2  70 

1.349       1.430       1  492 
(Franz,  J.  pr.  (2)  4.  238.) 

-4.0 
-3  5 
-2  0 

31  87 
32  98 
34.52 

34  92 
33  19 
30  90 

2,86 
3.01 
3.23 

0.0 

36.54 

28.37 

3.52 

+3.0 

39.20 

25  33 

3.95 

Sp.  gr.  of  Na2WO4+Aq  at  25° 

4-5  0 

41  02 

23.48 

4.26 

(Funk,  B.  1900,  33.  3701.) 

Sp.  gr  at  20° 

Per  cent  N&2WO* 

rer 

cent 

4,         2 

Sodium  di 

tungstate, 

Na2W207. 

1.02016 

2  21 

2 

48 

Sol.  m 

H2O  by  heating  several  hours  to 

1  03945 

4  26 

4 

78 

130-150°. 

(Knorre, 

J  pr.  (2)  27,  80.) 

1.04292 

4  59 

5 

15 

H-6H20 

Sol  m  13  pts.  H2O 

at  15°.    (Le- 

1  05831 

6  25 

7 

01 

fort,  C  K 

88-  798.) 

1.07449 

7  83 

8 

79 

1  08209 

8.61 

9 

66 

Sodium  Htungstate,  Na2W8Oi0-f4H2O. 

1.09687 
1.12114 
1.13036 
1.14392 
1.16896 
1.19154 

10  08 
12  30 
13  16 
14  44 
16  56 
18.52 

11. 
13 
14. 
16 
18 
20 

31 
81 
77 
21 
62 
79 

Sol.  in  1  pt.  H20.    Decomp.  on  standing 
into   sol.  tetfratungstate    and    insol.  f&tung- 
state.    (Lefort,  C.  B.  88.  798.) 
Neither  this  nor  the  other  Zntungstates  of 
Lefort  exist,  according  to  Knorre  (J.  pr.  (2) 
07   4.0  \ 

1  19938 

19  10' 

21, 

44 

<U  1  •     *X  V  .  ) 

1.20787 
1  21720 

19  74 
20  59 

22 
23. 

16 
11 

Sodium  wefatungstate,  NazW^is. 

1.25041 
1.25083 
1.26234 
1  28143 

23  16 
23.30 
24  05 
25  46 

25 
26 
27 

28 

99 
15 
00 

58 

Anhydrous     Insol.  in  HgO. 
+10H20.    Sol.  at  13°  in  0.935  pt.  H20  to 
form  a  solution  of  3.02  sp.  gr.    (Scheibler.) 
Sol.  at  19°  in  0.195  pt   H20.     (Forcher.) 

1  33993 

29  50 

33. 

11 

Precipitated  by  alcohol. 

1  38826 

32  68 

36 

68 

1.41072 

33  91 

38 

06 

Sodium  pewtatungstate,  Na2W6Oie. 

1.47193 

37  30 

41 

87 

SI,  sol.  in  H2O  by 

heating  3  hours  at  150°. 

1.48481 

38.20 

42 

87 

(Knorre,  J.  pr.  (2)  27.  49  ) 

1.48595 

38.43 

43 

14 

.O/xfliiim     n 

f»//vhinorefoi 

fcA.      Nfl-aWoO 

«*. 

(Pawlewski,  B.  1900,  33.  1224  ) 


Na2W04+Aq  is  pptd.  by  H<31,  HNO^or 
H2S04+Aq,  but  not  by  H2S08;  HI,  HON, 
oxahc.  or  tartaric  acids  +Aq,  but  pptn.  by  the 
former  a<?ids  i?  not  prevent^  by  presence  of 
the  latter,  but  when  heated  witn  Jd.O2Jl3U2-l- 
Aq,  or  in  presence  of  HsPC^-hAq,  miDOTfl 
aci^s  cause  no  ppt,  (Zetfcoxw,  Poggr  130. 
\(\  *\ 

Much  more  sol.  m  EaOs  than  in  H20. 
(Kellner,  Dissert,  1909.) 

SI  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol.     (EUohe,  A.  ch    (3)  60. 

52Lisol.  in  methyl  acetate.     (Naumann,  B 
1909,  42,  3790.) 
+10HA 


Insol  in  HaO.  Very  difficultly  attacked 
by  acids  and  alkalies  (Knorre.) 

+12H20.  Easily  sol.  in  cold  H20,  and  can 
be  recryst  without  decomp.  (Ullik,  W  .  A.  B. 
66,  2.  157.) 

SNaiO.  8WOi+17H20.     Very  efflorescent. 

Very  sol.  in  hot  HjO.  (Wells,  J.  Am. 
Chem.  Soc.  1907,  29,  112.) 


Sodium  tungstate,  Na«W7027  (?). 

4-16H2O   (?)      (Marignac,  A.  ch.  (3)   69. 

+21H20  (^).  Much  more  sol  and  much 
more  rapidly  than  the  paratungstate  (Ma- 
rignac  ) 

Ka4W«On+7H20(?),  Mixture  of  Na2W4Oi* 
and  NasWCX.  (Knorre,  J.  pr.  (2)  27.  49.) 

cOi7+llH20.    Efflorescent.   Sol.    in 
,    (Marignac.) 
100  pts  H20  dissolve  16  pts  at  15°.    (Le- 

°VormTila  is  4Na26,    10W03+23H2O,  ac- 
cording to  Gibbs  (Proc.  Am.  Acad.  16.  5.) 
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Soditun  paratungstate,  Nai0Wi2O4i+21H20. 

+25H3O 

+28H2O  =-3Na6W7O24-fl6H20.  according 
to  Lotz  and  Scheibler. 

Sol  in  8  pts  cold  H20  (Anthon) ,  in  12  6  pts  at  22°. 
(Forcher) 

Sol.  in  about  12  pts.  H20.     (Mangnac.) 
The  aqueous  solution  saturated  at  35-40° 
contained  to  1  pt.  of  the  salt,  after: 

1        12        77        227    410  days, 
at  18°       18°       18°       16°      20° 

9.25  11.26  10.92  11.90  11.74  pts.  H20. 

The  solution  saturated  by  very  long  boiling, 
after  a  part  of  the  salt  had  crystallised  out, 
contained,  after: 

1  2  12  days, 

0.68       0.91        2.59  pts.  H20  to  1  pt.  salt, 

72  222         405  days, 

6.88        9.75       8.80  pts,  H20  to  1  pt.  salt. 
(Marignac.) 

Decomp.  by  boiling  with  H2O  (Knorre, 
B.  18.  2362.) 

Soditun   strontium   paratungstate,   Na20, 

4SrO,  12WO,+29H20. 
(Gonzalez,  J  pr  (2)  36.  44.) 

Sodium  strontium  tungstate  tungsten  oxide, 

5NaWBOu,  SrW4Oi2. 

12Na2W309,  SrW4Oi2.  (Engels,  Z.  anorg 
1903,  37.  138.) 

Sodium  thorium  tungstate,  Na4Th(W04)4. 

Insol.  in  H20.  Slowly  sol.  in  dil.  acids, 
easily  in  cone.  HCl-f-Aq.  (Hogbom,  Bull. 
Soc.  (2)  42.  2.) 

Sodiumytterbium  tungstate,  Yb2O3,  9Na20, 


Insol.  in  H20.    (Cleve,  Z.  anorg  1902,  32. 
154.) 
2Yb208, 4Na20,  7W08.    Ppt.     (Cleve.) 

Sodium  yttrium  tungstate,  Na8Y2(W04)7. 

Insol.  in  H20,  and  very  slowly  attacked  by 
dil.  acids  (Hogbom,  BuU.  Soc.  (2)  42.  2.) 

Sodium  zinc  paratungstate,  Na2O,  2ZnO, 
7W08+15E20. 

Difficultly  sol.  in  cold,  more  sol  in  hot  H20 
(Knorre,  B.  19.  823 ) 

+21H20.    (Knorre.) 

Sodium  tungstate  tungsten  oxide,  Na2WO4, 

Yellow  tungsten  bronze.  Gradually  de- 
liquesces on  air.  Not  decomp.  by  any  acid, 
even  aqua  regia,  except  HF,  or  by  alkalies. 


Correct  formula  is  NasWeOis,  according 
to  Phillip  (B.  15.  499). 


Sol    in   ammoniacal  silver  solution  with 
separation    of   Ag      Easily   sol    in   boiling 
alkaline    potassium    femcyanide+Aq 
(Phillip,  B.  12.  2234.) 

Na2W04,    2W206.     Blue   tungsten    bronze. 
Not  attacked  by  acids  or  alkalies.  (Scheibler.) 

Correct  formula  is  Na2W50i5,   according 
to  Phillip  (B.  15.  506). 

Sol.  in  ammoniacal  silver  solution   with 
separation  of  Ag 

Na4W5016.    Properties  as  above.      (Phillip. 
B    15.  499.) 

Na2W  sOg     Properties  as  above     (Phillip.) 

Strontium  tungstate,  SrWO4. 

Precipitate     (Schultze.) 

Sol  in  about  700  pts.  H20.    (Lefort.) 

Strontium  ditungstate,  SrW2O7+3H2O  (?). 

100  ccm.  H2O  dissolve  0.35  g.  at  15°.    (Le- 
fort, A  ch.  (5)  15.  326  ) 

Strontium  Zntungstate,  SrW80104-5H2O  (?). 

Sol  in  H2O  with  decomp.  into  SrW2Oz  and 
SrW4Oi3.    (Lefort,  A.  ch.  (5)  17.  477.) 

Strontium  wetatungstate,  SrW4OiS+8H20. 

Solubility  as  calcium  wetatungstate. 
(Scheibler.) 

Extraordinarily  sol.  in  H20.    (Wyrouboff, 
Bull.  Soc.  Mm.  1892,  15.  63  ) 


Strontium  poratungstate,  S 

or  Sr6Wi204i+27H2O. 
Insol.  in  cold.  si.  sol.  in  hot  H20.    (Knorre, 
B.  18.  327.) 

Thallous  tungstate,  T12W04. 

Very  si  sol.  in  H2O  Sol  in  hot  Na2C03+ 
Aq  (Flemming,  J.  B.  1868.  250  ) 

Thallous  metotungstate,  T12W401S+3H20. 

Nearly  msol  in  H20.  (Rosenheim,  Z. 
anorg.  1911,  69.  251.) 

Thallous  paratungstate,  5T120,  12WO3. 

Insol.  in  H2O. 

Sol.  in  Na2CO3+Aq.  and  KOH+Aq. 
decomposed  bv  mineral  acids.  (Schaefier,  Z. 
anorg.  1904,  38.  171.) 

Thallous  hydrogen  tungstate,  TIHWO* 

Insol.  in  H2O.  Difficultly  sol.  inNH4OH+ 
Aq.  Easily  sol.  in  boiling  alkali  carbonates 
or  hydrates  +Aq  (Oettinger,  J.  B.  1864* 
254.) 

Thorium  tungstate.  , 

Precipitate.     (Berzelius.) 
Insol.  in  H20. 

Tin  (stannous)  tungstate,  SnW04+6H20. 

Insol.  in  H20.  Sol.  in  oxalic  acid  and  in 
KOH-f  Aq.  Slowly  sol,  in  hot  HsPO4+Aq. 
(Anthon,  J  pr.  9.  341.) 
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Tin  (stannic)  tungstate,  9Sn02,  13W08. 

Insol.  in  ammonium  tungstate +Aq.  Sol. 
in  tin  salts +Aq,  also  in  phosphoric,  oxalic, 
or  tartanc  acids +Aq.  (Lotz,  A.  91.  49.) 

Tungsten  tungstate,  WO2,  WO8=W206. 
See  Tungsten  oxide,  W20s. 

Uranous  tungstate,  U02,  3WO8-f6H20. 

Decomp  by  NaOH+Aq  or  HN08+Aq. 
Sol  in  HCl+Aq,  but  not  in  H2S04.  (Ram- 
melsberg ) 

Uranyl  tungstate,  UO8,  WO8+2H20. 

Sol.  in  about  100  pts  H20.  (Lefort.  C.  R. 
87.  748.) 

UO3,  3W08+5H2O  (?).  Sol  m  about  200 
pts  H2O.  (Lefort) 

Vanadium  tungstate. 
SI.  sol  in  H20. 

Ytterbium  tungstate  basic,  (YbO)2W04. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32,  153.) 

Ytterbium  wetatungstate,  Yb2O8,   12W03-f 
35H20. 

Very  sol.  in  H20.    (Cleve  ) 

Yttrium  tungstate,  Y2(W04)8+6H20. 

Very  si.  sol.  in  H2O,  but  more  sol.  in 
Na2W04+Aq.  (Berlin ) 

Zinc  tungstate,  ZnW04. 

Insol  in  H20.  (Geuther  and  Forsberg,  A. 
120.  270.) 

+H2O.    Sol.  in  500  pts.  H20. 

Zinc  etangstate,  ZnW2O7+3H20  (?). 

Sol.  in  10  pts.  H20  at  15°,  but  solution 
soon  decomposes.  (Lefort.) 

Zinc  fntungstate,  ZnW8Oio+5H2O. 

Insol.  in  boiling  H20.  Sol,  in  ZnSO4+Aq, 
or  Na4W6Oi7+Aq.  (Gibbs.) 

Zinc  metotungstate,  ZnW4Oi8+10H20. 

Easily  sol.  in  H20.  Loses  crystal  H2O  by 
ignition,  and  becomes  insol  in  H20.  (Scheib- 
ler,  J.  jpr.  83.  273.) 

More  sol.  in  H2O  than  mag- 


nesium  comp. 
1892,  15,  72.) 


(Wyrouboff,  Bull   Soc   Mm 


Zinc  tungstate,  Zn4Wi0084+18H20  =4ZnO, 
10WO8+18H20. 

Insol.  in  H2O.  Sol.  m  excess  of  zinc  sul- 
phate or  of  sodium  tungstate +Aq.  (Gibbs, 
Proc.  Am.  Acad.  15,  14.) 

+29HA    (Gibbs.) 

Zincparatungstate,  5ZnO,  12WO8-{-37H2O. 
(Gonzalez,  J.  pr.  (2)  36.  44.) 


Zinc   tungstate,   Zn9W22075+66H20=9ZnO, 

22W08+66H20. 
Insol.  in  H20     (Gibbs.) 

Zinc  tungstate  [ammonia,  ZnWO4.  4NH8+ 
3H20. 

Decomp.  in  the  air  (Briggs,  Chem  Soc. 
1904,  85.  677  ) 

Pertungstic  acid. 
See  Pertungstic  acid. 

Tungstoarsenic  acid. 
See  Arseniotungstic  acid. 

Tungstoboric  acid. 
See  Borotungstic  acid. 

Tungstocyanhydric     acid,     H4W(CN)8+ 

Hydroscopic. 

Sol.  in  H20  and  abs.  alcohoL  Insol.  in 
ether,  benzene  etc.  (Olsson,  Z.  anorg.  1914, 
88.  71 ) 

Ammonium  tungstocyanide,  (NH4)4W(CN)8. 

Easily  sol  in  H20.  Aqueous  solution  de- 
comp.  slowly. 

Insol  in  organic*  solvents.  (Olsson,  Z. 
anorg  1914,88.62) 

Cadmium     tungstocyanide,     Cd2W(ClSr)8+ 

8H2O. 

Nearly  insol.  in  H2O.  SI.  sol.  m  dil.  HC1. 
Sol.  in  cone.  NH4OH-f-Aq.  Insol.  in  organic 
solvents.  (Olsson,  Z.  anorg.  1914,  88.  68.) 

Caesium  tungstocyanide,  Cs4W(CN)8. 

Easily  sol.  in  H20  forming  stable  solutions. 

Insol.  m  alcohol  and  other  organic  solvents 
(Olsson.) 

Calcium  tungstocyanide,  Ca2W(CN)8+8H2O. 

Easily  sol  in  H20.  Aqueous  solution  de- 
comp.  slowly. 

Insol.  in  organic  solvents.    (Olsson ) 

Lead  tungstocyanide,  Pb2W(CN)8+4H2O. 

Sol.  in  H20.  Solution  decomp.  after  short 
tone 

Insol.  in  organic  solvents.    (Olsson.) 

Magnesium  tungstocyanide,  Mg2W(CN)8+ 
6H20. 

Easily  sol.  in  H2O.  Aqueous  solution 
decomp.  on  heating. 

Insol  in  organic  solvents.    (Olsson.) 

Manganous  tungstocyanide,  Mn2W(CN)8+ 

8H20. 

Insol.  in  H20  and  in  acids, 
Insol.  in  organic  solvents.     (Olsson.) 
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Potassium     tungstocyanide,     K4W(CN)8+ 
2H20. 

Easily  sol  in  H2O  from  which  it  can  be 
cryst.  10  ccm.  H20  dissolve  13-14  g.  salt 
at  18°. 

Insol   in  alcohol,  ether  and  other  organ! 
solvents.    (Olsson  ) 

Rubidium     tungstocyanide,     Rb4W(CN)8+ 
3H20, 

Easily  sol.  m  H20    Can  be  cryst  from  H20 

Insol  in  alcohol  and  other  organic  solvents 

(Olsson.) 

Silver  tungstocyanide,  Ag4W(CN)8. 
Insol.  in  H2O 

Insol  in  acids    Decomp  by  dil  HC1. 
Sol.  in  hot  cone.  JNH4OH-f-Aq. 
Insol  in  organic  solvents,    (Olsson.) 

Sodium  tungstocyanide,  Na*W(CN)8+ 


Hydroscopic 

Easily  sol.  in  H20. 

Insol.  in  organic  solvents.    (Olsson.) 

Strontium     tungstocyanide,     Sr2W(CN)8-[- 
8HaO,  +9H20. 

Easily  sol.  in  H20.    Aqueous  solution  de- 
comp.  on  standing 
Insol.  m  organic  solvents.    (Olsson.) 


Thallium  tungstocyanide, 

Difficultly  sol.  in  cold  H20,  more  sol.  in 
hot  H2O. 

Insol.  in  organic  solvents.    (Olsson.) 

Zinc  tungstocyanide,  Zn2W(CN)8-f  4H20. 
Insol.  in  H2O,  and  acids. 
Sol.  in  cone.  NH4OH+Aq.    (Olsson.) 

Afetatungstoiodic  acid. 

Ammonium  metatungstoiodate, 

2(NH4)20,  2I206,  4W03+12H20. 

Very  si    sol.  in  H20      (Chretien,  A.  ch. 
1898,  (7)  16.  431.) 


Potassium  tungstoiodate, 

(Blomstrand,  J  pr.  (2)  40.  327,) 

2K20,  2I205,  4W08-h8H2O. 

513  g.  are  sol.  in  1  1.  H20  at  15°;  8.25  g. 
at  100°.    (Chretien,  A.  ch.  1898,  (7)  16.  431.) 

Tungstoperiodic  acid. 

Ammonium  sodium  tungstoperiodate, 

2(NH4)20,  Na20,  I207,  2WOs+16H20. 
Ppt.    (Rosenheim,  A.  1899,  308.  64.) 

Barium  tungstoperiodate. 

5BaO,  I20r,  12W08+12H30. 
Ppt.    (Rosenheim.) 


Potassium  tungstoperiodate, 

5K20,  I207,  12W03+8H20. 
Sol  m  H20.    (Rosenheun.) 

Sodium  tungstoperiodate, 

3Na20,    I207,    2W08+4H20. 

Ppt. 

5Na20.    I207j    12W03+16H20.      Sol.    in 
H20     (Rosenheun  ) 

Strontium  tungstoperiodate. 

5SrO,  I20r,  12WOs-f  28H20. 
Sol.  m  H20.     (Rosenheim.) 

Tungstophosphoric  acid, 
See  Phosphotungstic  acid, 

Tungstosilicic  acid, 
See  Silicotungstic  acid. 

Tungstottingstic  acid. 

Lithium     tungstotungstate,     Li20,     WOs-f- 
WO2,  3W08. 

Insol.  in  boiling  H20  and  cone.  HCL 
(Hallopeau,  C.  R.  1898,  127.  514.) 

Potassium    tungstotungstate,   K20,    W0«-f- 
WO2,  3WO8. 

Insol.  in  hot  H2O,  and  cone  HC1.  (Hallo- 
peau, Bull  Soc.  1899,  (3)  21.  267.) 

Tungstous  acid. 

Sodium  tungstite,  Na2Wa06. 
^eTungstate  tungsten  oxide,  sodium. 

Tungstovanadic  acid. 
See  Vanadiotungstic  acid. 

Tungstyl  ^bromide,  W02Br2. 
Not  decomp  by  cold  H20.    (Roscoe  ) 

Tungstyl  teZrabromide,  WOBr4. 

Extremely  deliquescent.  Decomposes  at 
once  m  moist  air  or  with  H20. 

Tungstyl  ^chloride,  W02C12. 

Not  decomp  by  cold,  and  but  slowly  by 
soiling  H20  Sol.  m  alkalies  and  ammonia. 

Tungstyl  ^mchloride,  WOC14. 

Easily  decomp.  by  H20  or  moist  air. 

Very  sol.  in  CS2  and  S2C12.  SI.  sol.  in  ben- 
zene (Smith,  J.  Am.  Chem.  Soc.  1899,  21. 
1008.) 

Tungstyl  'fctfrofluoride,  WOF4.    ' 
Sol.  in  H2O  with  decomp.    Very  hydro- 


>1  in  carbon  tetrachloride. 
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SI.  sol.  in  carbon  bisulphide,  dry  benzene 
and  ether. 

Easily  sol  m  chloroform  and  absolute 
alcohol  (Ruff,  Z.  anorg.  1907,  52.  265  ) 

Tungstyl  fcirafluoride  ammonia,  2WOF4, 
NH3. 

Sol  in  H20  with  decomp. 
Insol    m  hquid  NH3.     (Ruff.  Z.  anorg. 
1907,  62.  266.) 

Ultramarine  blue,  2Na2Al2Si2Os,  Na2S2  (?) 
Not  attacked  by  solutions  of  alkalies  or 
NH4OH+Aq.     Decomp    by  acids  or  acid 
salts  -f  Aq.    Decomp.  by  alum+Aq. 

Ultramarine  green,  Na2Al2Si208,  Na2S  (?). 

Decomp.  by  mineral  aqids.  Not  attacked 
by  alkalies  Decomp  by  alum  +Aq. 

Ultramarine  white,  2Na2Al2Si208,  Na2S  (?). 

Uranic  acid,  H2TJ04. 

Insol.  in  H20.  Sol.  m  acids.  Very  sol  in 
cold  dil.  HN03+Aq.  SI.  sol.  in  boiling 
NH4Clrt-Aq.  Insol.  in  KOH,  NaOH,  or 
NH4OH+Aq.  Easily  sol  in  (NH4)2C03, 
KHC03,  and  NaHCO3+Aq;  less  in  K2C03+ 
Aq.  (Ebelmen.) 

Easily  sol.  in  malic  and  tartaric  acids  to 
form  complex  compds.  (Itzig,  B.  1901,  34. 
3822.) 

H4U06.  Insol.  in  H20;  sol  in  acids. 
(Ebelmen.) 

Uranates. 

Insol.  in  H20;  sol.  in  acids. 

Ammonium  uranate. 

SI.  sol.  in  pure  H2O;  insol,  in  H20  contain- 
ing NH4C1  or  NH4OH. 

Sol.  in  (NH4)2C03+Aq.  (Peligot,  A.  ch 
(3)  5.  11.) 

(NH4)20,  4U08+7H20.  (Grubler,  Dis- 
sert, 1908,) 

(NE4)20,  6UO3+10H2O.  Insol.  in  cold 
and  hot  H20  and  a'lkalies-j-Aq.  Very  sol.  in 
HaSO^  HC1  and  acetic  acid  +Aq.  (Zehenter, 
M.  1900,  21.  235.) 

Barium  uranate,  BaU04. 

Insol.  in  H20.    Sol.  in  dil.  acids. 

BaU207.  As  above.    (Ditte,  C.  R.  95.  988.) 

BaU8Oio+4HH20.  Nearly  insol.  in  H20, 
KOH-KAq.  and  alcohol. 

Easily  sol.  in  cold  dil.  HC1  or  HN03  and  in 
hot  acetic  acid.  (Zehenter,  M.  1904, 25. 200.) 

Ba2U6Ol7-h8H20.  Nearly  insol.  in  hot 
or  cold  H20,  KOH+Aq.  and  alcohol. 

Easily  sol.  in  cold  dil.  HC1  or  HN03  and  in 
hot  acetic  acid  (Zehenter.) 

Ba2U7023-hllH2O.  •  Same  properties  as 
BaTJsOio.  (Zehenter.) 


Bismuth  uranate,  Bi203,  UOs-f-H2O. 

Mm.  Uranosphaente. 

Calcium  uranate,  CaU04. 

Insol.  in  H2O;  sol.  in  dil.  acids  (Ditte, 
C.  R.  95.  988.) 

CaU^O?,  Insol  in  H2O;  sol.  in  dil.  acids. 
(Ditte.) 

Cobalt  uranate. 

Insol  in  H20;  sol.  in  Pb(C2H302)2-fAq. 
(Persoz,  J.  pr.  3.  216.) 

Sol  in  HNOs-f  Aq;  insol.  in  KN03-f-Aq. 
(Ebelmen,  A  ch.  (3)  5.  222.) 

Cupric  uranate,  CuU207. 
Insol.  in  H20.    (Debray,  A  ch.  (3)  61. 451.) 

Lead  uranate,  PbU04. 

If  ignited,  very  difficultly  sol.  in  HC2H3024- 
Aq.  (Wertheun,  J  pr.  29.  228.) 

Insol.    in    Pb(C2H8O2)2-l-Aq       (Persoz.) 

3PbO,  2U03.  Sol.  in  dil.  HN08+Aq. 
(Ditte,  A.  ch.  (6)  1.  338 ) 

PbUsOio.    Insol.  in  H20.    Sol  in  HN08. 

Insol.  in  KOH+Aq,  NH4OH  and  cold 
acetic  acid.  Sol.  in  hot  acetic  acid.  (Zehen- 
ter, M.  1904,  26.  215.) 

Pb4U6Oi94-4H20  Insol  in  hot  or  cold 
H20.  Sol.  in  HN03.  Insol.  in  KOH-f-Aq, 
NH4OH,  alcohol  and  ether.  81.  sol.  in  cold, 
more  easily  sol.  in  hot  acetic  acid.  (Zehenter.) 

Lithium  uranate,  Li2U04. 

Insol.  in  H2Ol,  but  decomp.  thereby.  Sol. 
in  dil.  acids. 

Magnesium  uranate,  MgU04. 

Insol.  in  H20.  Nearly  insol.  in  cold  HC1+ 
Aq.  Slowly  sol.  hi  HCl+Aq  on  warming, 
and  more  rapidly  by  addition  of  a  little  HNO$ 
+Aq.  (Ditte ) 

MgU207.    Ppt.    (Berzelius.) 

Neodymium  uranate,  Nd2(U3Oio)8+18H20. 
Ppt.     (Orloff,  Ch.  Z.  190?,  31.  1119.) 

Potassium  uranate,  K2U04  (?). 

Insol  in  H20:  sol.  in  dil  acids j  etc.,  exactly 
as  Na2U04.  (Ditte.) 

K2U2O7+6H20.  Insol.  in  H20.  Sol.  in 
dil.  acids,  even  acetic  acid.  (Zimmermann, 
B.  14. 440.) 

Insol.  in  K2C03+Aq,  but  easily  sol  in 
alkali  hydrogen  carbonates -fAq.  Sol.  in 
HCl+Aq.  (Ebelmen,  A.  ch.  (3)  5.  220.) 

K20,  4UO8+5H20.  (Zehenter,  M.  1900, 
21.  235.) 

K20,  6U08+6H20.  Insol.  in  H20. 
(Drenckmann,  Zeit.  ges.  Nat.  17.  113.) 

+10H20.  Nearly  insol,  in  cold  and  hot 
H20.  Easily  sol.  in  hot  acetic  acid,  dil.  HsSCU 
HC1  and  HN03.  Insol.  in  KOH+Aq,  alco- 
hol and  ether.  ((Zehenter,  M.  1900,  21.  235.) 
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URANATE,  POTASSIUM  HYDROXYLAMINE 


Potassium  hydroxylamine  uranate, 

U04(NH40)(NH3OK)  +EA 
SI.  sol.  mH20,  insol  in  alcohol.    (Hofmann 
A.  1899,  307.' 318.) 

Rubidium  uranate,  RbU04. 
Insol  in  H2O.    (Ditte,  A.  ch,  (6)  1.  33S 

Silver  uranate,  Ag2U207, 

Iiisol.  m  H2O.   Easily  sol.  in  acids     (Alibe- 
goff,  A.  233.  117.) 

Sodium  uranate,  Na2UO4  (?). 

Insol.  in  H2O;  sol.  in  dil.  acids  Sol  in 
alkali  carbonates  4-Aq.  (Ditte.) 

Na2U207+6H2O.  Insol  in  H2O.  Sol.  in 
dil.  acids.  (Stolba,  Z.  anal.  3.  74.) 

Na2O,  3U03,  Insol.  in  H20  Easily  sol  in 
very  dil  acids.  (Drenckmann.) 

Na20.  5U03-f-5H20.  Insol.  in  H20,  alco- 
hol, NH4OH.  KOH+Aq.  Sol.  in  HC1,  HN03; 
H2SO4.  SI.  sol.  even  on  boiling  in  cone 
acetic  acid.  (Zehenter,  M  1900,  21.  235 ) 

Sodium  hydroxylamine  uranate. 

UO4(NH40)(NH8ONa)  +  H20. 
Sol  in  H20    (Hofmann,  A.  1899, 307. 319  ) 
UO4(NH8ONa)2+6H20.   Very  sol.  in  H20. 

(Hofmann ) 

Strontium  uranate,  SrUO4. 
Insol.  in  H20.    Sol.  in  dil  acids 
SrUaOr,    As  above.    (Ditte,  C.  R.  95.  988.) 
Very  si.  sol.  m  H20      Sol.  in  all  acids 

especially  oxalic. 

-f  H2O.    Very  si  sol.  in  H20.    Sol.  in  all 

acids  especially  oxalic.     (J,  C    C.  1896,  II. 

512.) 

Thallous  uranate. 

Ppt.  (Bolton,  Am.  Chemist,  1872,  2. 
456.) 

Zinc  uranate. 

Insol.  in  HS0;  sol.  in  Pb(C2H?02)24-Aq. 
(Person,  J.  pr  3.  216.)  Sol  in  HN034-Aq, 
insol.  in  KN03,  and  NH4NOs-(-Aq.  (Ebel- 
men.  A.  ch.  (3)  6. 221.) 

Peruranic  acid. 
See  Peruranic  acid. 

Uranium,  TJ. 

Not  attacked  by  H20.  Slowly  decomp.  by 
cold  dil.  H2S044-Aq,  rapidly  on  warming 
Easily  sol.  in  dtt.  or  cone.  HCl-fAq.  Fused 
U  is  slightly  attacked  by  cone  or  fuming 
HNOs,  or  cone.  HaSO^  Amorphous  U,  how* 
ever,  is  easily  attacked  thereby.  Not  at- 
tacked by  acetic  acid,  KOH,  NaOH,  or 
NH4OH-fAq.  (Zimmermann,  B.  15.  849.) 

When  finely  divided,  it  is  decomp.  by  H20 
slowly  at  ordinary  temps,  and  rapidly  at 
100°.  (Moissan,  C.  R.  1896,  122.  1091.) 


Uranium  antimonide,  U3Sb2. 

Violently  attacked  by  cone   HNO3.    (Co- 
lam,  C  R  1903,  137.  S83  ) 


Uranium  arsenide, 

Violently  attacked  by  cone  HNOs      (Co- 
am,  (J  It  1903  137.  3Sd  ) 

Uranium  boride,  TJB2. 

Sol.  in  HNX)3  and  HF     Desomp.  by  fused 
alkalies     (Wedekind,  B  1913,  46.  1204  ) 

Uranium  inbromide,  UBr3. 

Very  hygroscopic     Sol.  in  H20  with  hiss- 
ing.   (Ahbegoff,  A.  233.  1170 


Uranium  fe/rabromide, 

Anhydrous  Very  dehquescent  Sol  in 
H20  with  hissmg.  (Hermann  ) 

Insol.  in  alcohol,  (v.  Unruh,  Dissert,  1909.) 

Sol.  in  acetone  (Eidmann,  C.  C.  1899,  II. 
1014);  methyl  acetate  (Naumann,  B.  1909, 
42.  3790);  ethyl  acetate.  (Naumann,  B 
1904,  37.  3601.) 

-f-8H20.  Very  dehquescent,  and  sol.  in 
H_0.  (Rammelsberg ) 

Uranium  carbide,  UC2, 

(Ruff  and  Heinzelmann,  Z.  anorg.  1911, 
71.  72 )  ' 

Attacked  slowly  by  H20.  Slowly  attacked 
by  cold  dil.  HC1,  H2S04  or  HNOi+Aq. 
Cone,  acids,  except  HN08,  react  si  in  the 
cold,  violently  on  heating.  (Moissan.  Bull. 
Soc  1897,  (3)  17.  12 ) 

Sol.  in  fused  KNO.  and  KC108;  sol.  in  dil. 
acids  in  the  cold  and  in  cone,  acids  on  heating; 
decomp.  by  H20  (Moissan,  C.  R.  1896. 
122.  2760 

Uranium  fnchloride,  UC18. 
Very  sol.  in  H2O.    (Peligot.) 
Very  unstable     (Zimmermann.) 
Very  hygroscopic.    Sol.  in  H20  with  c?e- 
comp.     Sol.  m  cone.  HC1  and  solution  is 
much  more  stable  than  aqueous  one.    (Rosen- 
heim  and  Loebel,  Z.  anorg.  1908,  57.  234.) 


Uranium    fe/rachloiide, 

Anhydrous.    Extremely  dehquescent. 

Sol.  in  H20  with  evolution  of  heat.  De- 
comp. on  boiling.  Sol.  in  NH4Cl+Aq  with- 
out decomp. 

HC1  increases  its  solubility  in.H20.  (Aloy, 
Dissert.  1901.) 

Sol.  in  alcohol,  acetone,  acetic  ether,  ben- 
zoic  ether.  Insol.  in  ether,  CHC1  and 
CeH*.  (Loebel.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

Uranium  pentochloride,  UC15. 

Deliquescent  Sol.  in  H20  with  evolution 
of  heat  and  decomposition.  (Roscoe,  B.  7. 
1131.) 


URANOURANIC  OXIDE 
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Sol.  in  acetic  acid,  acetic  ether,  benzalde- 
hyde,  glycerine,  benzyl  alcohol  (trace), 
nitrobenzene  (trace),  xylidine  and  p-toluidine 
(on  warming). 

Insol.  in  aniline,  ligroin,  pyridine,  quinoline, 
thioethyl  ether,  thioamyi  ether  and  CS2 
(Pimmer,  Dissert  1904.) 

Sol.  in  abs.  alcohol.  Insol  in  ether,  CsHe, 
nitrobenzene,  etbylene  bromide.  SI  sol 
in  CC14  and  CHC18  Sol  in  benzoic  ether, 
acetone  and  trichloracetic  acid.  Best  solvents 
are  ethyl  acetate  and  benzonitrile.  Sol  m 
many  organic  compounds  containing  oxygen 
(Loebel,  Dissert.  1907.) 

Uranium  e&fluoride,  UF2-f2H20. 

Ppt  (GiolUti  and  Agamennone,  C.  C. 
1905,  I.  1130 ) 

Uranium  tefrafiuoride,  UF4. 

Insol  in  H20.  Very  si.  sol  in  dil.  acids. 
Sol  in  hot  cone  H2SOt,  and  slowly  m  warm 
cone.  HNOs+Aq  (Bolton,  J.  B.  1866.  209  ) 

Uranium  teafluoride,  UF6. 

Very  sol  in  H20.  (Ditte,  A.  ch.  (6)  1. 
339.) 

Fumes  in  the  air. 

Very  hydros  :opic;  sol.  in  H20  (Ruff.  B 
1909,  42.  495 ) 

Very  hygrossopic  Sol.  in.  H20  Nearly 
msol.  in  CS2  Insol.  m  paraffine  oil.  Sol.  in 
symmetrical  tetrachlorethane  (best  solvent), 
CHCls,  CCU  and  nitrobenzene,  (v  Unruh, 
Dissert.  1909.) 

Decomp.    by    H20,    alcohol    and    ether. 

Nearly  insol.  in  CS2. 

Sol  in  CHCls,  CCU,  nit  obenzene  and 
C2H2C14.  (Ruff,  Z  anorg.  1911,  72.  81.) 

Uranium  hydrogen  fluoride,  UF6,  8HF  (?). 
Sol  in  H20.    (Ditte ) 
Is  U02F2,  HF+H20.    (SmitheUs  ) 

Uranous  hydroxide,  U02|  a;H20. 

Easily  sol  in  dil.  acids. 
Insol.  in  alkali  hydrates  and  carbonates 
4-Aq.    (Berzelius.) 
Sol.  in  alkali  carbonates  -f-Aq.    (Rammels- 

ei?(OH)4.    Sol.  in  dil.  acids.    (Aloy,  Bull. 
Soc.  1899,  (3)  21.  613.) 

Uranouranic  hydroxide,  U»08,  6H*0  (?). 

Easily  sol.  in  acids. 

Decomp.  by  (NH4)2C03-hAq,  which  dis- 
solves out  UOa.  (Berzelius.) 

Uranic  hydroxide. 
See  Uranic  acid. 

Uranium  telraiodide,  Ul4. 

Sol.  in  H2O.  (Guichard,  C.  R.  1907,  145. 
921.) 


Uranium  iodide. 

Sol.  in  ethyl  acetate..  (Naumann,  B.  1904 
37.  3601.) 

Uranium  nitride,  U8N4. 

(Colani,  C.  R.  1903,  137.  383.) 

Uranium  su&oxide,  UO  (?). 

(Guyard,  Bull.  Soc.  (2)  1.  89.) 

Does  not  exist.  (Zimmermann,  A.  213. 
301.) 

U2O8(?).  Ppt.  Decomp.  by  H20  and  in 
the  air.  (Pehgot.) 

Uranium  dk'oxide  (Uranous  oxide),  U02. 

Insol  m  dil.  HC1  or  H2S04+Aq 

Sol.  in  cone.  H2S04,  and  easily  in  HNOs-H 
Aq  (Peligot.) 

Insol.  in  NH4Cl+Aq.    (Rose.) 

Only  si  sol.  in  H2S04,  but  a  considerable 
amount  is  converted  into  the  sulphate  which 
is  nearly  insol.  in  H2S04.  • 

Slowly  sol.  in  HC1,  the  amount  dissolved 
in  a  given  time  varying  widely  with  the 
method  of  preparation  of  the  oxide.  (Colani, 
C.  R.  1912,  165.  1251.) 

SI.  more  sol.  in  HNOs  than  in  aqua  regia. 
(Raynaud,  BuU.  Soc.  191%  (4)  11.  802.) 

Very  sol  in  cone.  'HNOs;  less  sol.  in  dil. 
HN03.  1  gram  is  sol  in  3100  grains  HC1 
(1.17)  at  17°;  4650  grams  HBr(1.52)  at  17°; 
2200  grams  H2SO4(1.79)  at  17°;  12.000  grams 
acetic  acid  at  19°.  (Raynaud,  C.  R.  1911, 
153.  1481.) 

SI  attacked  by  liquid  NH3.  (Gore,  Am. 
Ch  J  1898,  20.  830.) 

Mm.  Uramnite.  Easily  sol.  in  warm 
HN03+Aq.  Not  attacked  by  HCl+Aq. 

Uranium  tfn'oxide  (Uranic  oxide),  U08. 

Sol.  in  HNOs+Aq.    (Pehgot ) 

Insol.  in  boiling  K  tartrate  4-Aq  (Kah- 
lenberg  and  HiUyer,  Am.  Ch.  J.  1894, 16. 102.) 

Sol.  in  oleic  acid.  (Gibbons,  Arcn.  Pharm 
1883,  221.  621.) 

See  Uranic  acid. 

Uranium  fe^roxide,  UO*, 

Decomp.  by  HCl+Aq.  (Fairley,  Chem. 
Soc.  31.  133.) 

-f-2H20.  Very  hygroscopic.  (Zimmer- 
mann.) 

+3H20. 

Uranium  pentoxide,  U20s. 

Sol.  in  acids.    (Peligot.) 

Mixture  of  UOS  and  U8O8  (Rammels- 
berg,  Pogg.  59.  5.) 

Mixture  of  UO2  and  UsOs.  (Zimmermann, 
A.  232.  273.) 

Uranouranic  oxide,  U808. 

Green  uranium  ovide.  Very  slowly  and 
slightly  sol.  in  dil.  HC1  or  H2S04-fAg;  more 
easily  when  cone.  Completely  sol.  in  boil- 
ing H2S04.  Easily  sol.  in  HNOa+Aq. 
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UTtANOUS  OXYCHLOBIDE 


Uranous  oxychloride,  U03,  U-f-    2 
Moderately  sol.  in  H20.     (Aloy,  Dissert 

1901  ^ 

2U02,    UCU+HjO.       Very   sol     in   H20 

and  alcohol      (Orloff,  C    C.  1903,  II    484  ) 
-j-13H20.    Very  sol.  in  H20  and  alcohol 

4U02,  UCU     Very  sol  in  H2O  and  alcohol, 

5UOo,    UCl4-hlOHsO       Insol     in    H2O 
(Aloy,  Dissert,  1901.) 

Uranous  oxyfluoride,  UOF2-f  2H2O. 

(Giolitti  -and  Agamennone,  C   C.  1905,  I 
1130  ) 

Uranous  oxysulpkide,  1130284  =U02j  2US2. 

Slightly  attacked  by  dil  ,  easily  by  cone. 
HCl+Aq.    Sol.  in  cold  HNOs+Aq- 
mann,  J.  B   1861.  258.) 

Uranic  oxy-compounds. 
See  Uranyl  compounds. 


Uranium  phosphide, 

Violently  attacked  by  cone.  HNO3. 
(Colani,  C.  R.  1903,  137.  383  ) 

UsP*.     Slowly  attacked  by  H2O,  not  by 
do!    HOl+Aq      More   easily   attacked   by 
cone.  HCl-fAq.    Quickly  deeomp.  by  boil- 
ing cone  HN03  and  HNOa+HCl.    (Colam, 
A  ch   1907,  (8)  12,  59  ) 

Uranium,  selenide,  USe. 

Spontaneously  inflammable.  Sol  in  fum- 
mg  HN03  (Colani.  C.  R.  1903  137.  383  ) 

USe2.  As  US2.  (Colani,.  C.  C.  1903,  II 
707.) 

U2Se3     (Colani  ) 

Uranium  (fosilicide,  USi2. 

Sol  m  cold  or  hot  cone  HF,  insol  in  HC1, 
HNOs,  H2S04  and  aqua  regia.  (Defacqz, 
C,  B..  1908,  147.  1051.) 

Uranium  morxosulpliide,  US. 
(Alibegoff,  A  233.  117  ) 


Uranium 

Not  attacked  by  HC1  or  dii  HNOsH-Aq 
Oxidised  by  fuming  H2S04  or  aqua  regia, 
(Alibegoff,  A  233.  117  ) 

Uranium  ^sulphide,  US2. 

Insol.  in  cold  or  boiling  dil.  HCl+Aq. 
Sol  in  cold  cone.  HCl-fAq.  Deeomp  by 
HNOi+Aq.  (Hermann.  J  B  1861.  258.) 

Uranium  telluride,  U4Te3. 

f  Violently  attacked  by  coini.  HN"08. 
(Colani,  C  B.  1903,  137.  383.) 


Uranosotungstic  acid. 

Potassium  uranosotungstate,  9K2O,   6UO2, 

8WO8+34H20. 

Insol.  in  H2O  and  m  HC1.     (Gibbs,  Am. 
Ch  J.  1895,  17.  175.) 

Sodium   uranosotungstate,    12Na20,    6UO2, 

8W08*f25H20. 
Insol  in  cold  H2O.    (Gibbs ) 

Uranyl  bromide,  UOJBr3. 
Sol   in  H20.    (de  Coninck,  C.  C,  1903,  I 

693.) 

Sol   in  ether     (v.  TJnruli,  Dissert.  1909) 
-h7H2O.    Deliquescent     Sol.  in  H20. 

Uranyl  bromide  ammonia,  U02Br2,  2NHa. 
(v  Unruh.  Dissert  1909.) 
U02Br2,  3NHs     (v  Unruh ) 
U02Br2,  4NH3.    (v  Unruh  ) 

Uranyl  chloride,  U02C12. 

Anhydrous.     Very  deliquescent,     Sol.  in 
H20,  alcohol,  and  ether. 
Very  sol.  m  H2O. 

Sp.  gr.  of  UO2Cl2+Aq  at  t°. 


t° 

%  TJChCla 

Sp  gr 

14  6 

1 

1  0056 

16  3 

2 

1  0112 

13  7 

3 

1  0161 

13  1 

4 

1  0215 

14  2 

5 

1.0260 

15.2 

6 

1  0313 

14  3 

7 

1.0366 

14  5 

8 

1.0418 

15  0 

9 

1.0469 

14  8 

10 

1  0517 

(de  Coninck,  A,  ch.  1904,  (8)  3.  500  ) 

Sol  in  cone.  HC1,  cone.  HN03  and  in 
selenic  acid. 

Decomp.  by  H2S04  (de  Coninck,  A.  ch. 
1904,  (8)  3.  504 ) 

Sol  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790) ;  acetone.  (Naumann,  B.  1904, 
37.  4328.) 

-fH20.    Sol.  m  H20,  alcohol,  and  ether 

-h3H20 .    Deliquescent. 

Very  sol.  in  H20.  1  pt.  is  sol.  in  0.134  pts. 
H20  at  18°  and  solution,  which  is  saturated, 
contains  76.2%  UO2C12  or  88  2%  UO2C12+ 
3H30.  Sp.  gr.  of  solution =2.740.  The 
solubility  increases  with  rise  in  temp 

Sol.  in  alcohol  and  in  ether.  (Mylms  and 
Diets,  B.  1901,  34.  2775.) 


Uranyl  h; 


chloride,  U02C12,  HC1+ 


Gryst.  at  — 10°  from  sat.  solution  of  UOaCIa 
in  HCl-f-Aq. 


VANADATE,  AMMONIUM 
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Fumes  in  the  air.    (Aloy,  Bull.  Soc.  1901. 
(3)  25.  154.) 


Uranyl  chloride  ammonia,  UO2rNH8Cl)2. 
Decomp   by  H2O.     (Regelsberger,  A.  227. 

U02(NH8.NH3C1)NH3C1.  Decomp.  by 
H20.  (Regelsberger.) 

U02(NH3.NH8C1)2.  Decomp.  by  H20. 
(Regelsberger.) 

Uranyl  fluoride,  UO2F2. 

Very  sol  in  H2O.  (Smithells,  Chem.  Soc 
43.  125.) 

Insol  in  H20  or  dil  acids.  Very  si.  sol.  in 
HF+Aq.  Sol.  in  H2S04+aqua  regia  (Ditte, 
A.  oh.  (6)  1.  339  ) 

Insol.  in  ether  and  amyl  alcohol.  (v. 
Unruh,  Dissert,  1909.) 

UOF4  Very  sol  in  H20.  (Ditte,  C.  R. 
91.  115) 

True  composition  is  U02F2.     (Smithells ) 

Uranyl  hydrogen  fluoride,  U02F2,  HF+H20. 
Very  sol,  in  H20     (Smithells,  Chem.  Soc. 
43.  131.) 

Uranyl  fluoride  ammonia,  U02F2,  2NH8. 
(v.  Unruh,  Dissert.  1909.) 
U02F2,  3NH3     (v.  Unruh.) 
U02F2,  4NH3     (v.  Unruh  ) 

Uranyl  iodide,  U02I2. 

Ppt.  Deliquescent.  (Aloy,  A.  ch.  1910, 
(7)  24,  417.) 

Deliquescent. 

Sol  in  alcohol,  ether  and  benzene  (Aloy, 
Dissert.  1901.)  ^  ^  .ftArt  TT 

Sol.  m  acetone.  (Eidmann,  C  C.  1899,  II. 
1014,  Naumann,  B.  1904,  37.  4328);  methyl 
acetate.  (Naumann,  B  1909,  42.  3790.) 

Uranyl  iodide  ammonia,  U02I2,  2NHS, 
(Aloy,  Dissert  1901.) 
U02I2,  3NH3.    (Aloy) 
U02I2,  4NH3.     (Aloy.) 

Uranyl  selenide,  U02Se. 

Very  slowly  decomp.  by  H2O 

Easily  sol.  in  cold  HCL  Violently  attacked 
bycoldHNOs.  Not  attacked  by  dil  alkalies 
(Milbauer,  Z.  anorg,  1904,  42.  450.) 

Uranyl  sulphide,  U02S. 

81.  sol,  in  pure  H20:  Sol  in  dil ,  insol  in 
absolute  alcohol,  Sol,  in  cone.  HCl+Aq, 
also  in  dil.  acids,  'Decomp/ by'  caustic1  al- 
kalies +Aq  'Partly*  sol.  id'  (NH4)iB+Aq. 


Metavanadic  acid,  HV08. 

Insol.  in  H20;  sol  in  acids  and  alkalies. 

Insol.  m  liquid  NH3      (Gore,  Am    Ch    J. 
1898,  20.  830.) 


See  Vanadium  pewtaride. 


iic  acid,  H4V207. 
Insol.  in  H20.    Sol  in  acids  and  alkalies. 

Vanadates. 

The  alkah,  Ba,  and  Pb  metavanadates  are 
si.  sol  in  H2O,  the  others  are  more  easily  sol. 
Insol.  m  alcohol 

Aluminum  Twe'avanadate. 
Very  si  sol.  in  H20.    (Berzelius.) 

Aluminum  d£vanadate. 

Very  si  sol.  in  H20.    (Berzelius  ) 


(a)  Very  slowly  and  sparingly  sol.  in  cold 
H20.  Easily  sol.  in  hot  H20.  (Berzehus.) 

Easily  sol.  m  H20  at  about  70°.  Very  si 
sol  at  above  and  below  that  temperature. 
(Guyard,  Bull.  Soc  (2)  26.  355  ) 

10  g.  dissolve  in  1  litre  cold,  and  63  g  in  1 
litre  hot  H20  with  partial  decomp.  (Ditte,  C. 
R  102.  918.) 

Solubility  m  H20  at  t°. 


t° 

Solubility,  mol.  per  litre 

18 
25 
35 
45 
55 
70 

0.03715 
0  05189 
0  08980 
0  13406 
0  17041 
0  25994 

(Meyer,  Z.  Elektrochem,  1909,  15.  266.) 
Solubility  in  NH4OH+Aq  at  t°. 


NH*OH+Aq 

t° 

Solubility, 
mol  per  litre 

0  0677-N 
0.2452-N 
0  5872-N 

'      18 

0.04763 
0  06798 
0  1029 

0  0677-N 
0.2452-N 
0.  5872-N 

•25 

0.06026 
0.07303 
0.1080 

(Meyer,  Z.  Elektrochem,  1909,  15.  268.) 

Extremely  si.  sol.  in  sat.  NEUCl+Aq.    (v 
Hauer.)  '  - 

Insol.  in  sat.  NHiCl+Aq.    k  ,'t    - 
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Solubility  in  salts  4-  Aq  at  t°. 

HVOs,  3NH30,  2NHs=V06N6Hie.     Rap- 
idly   decomp     by    H20.      (Hofmann    and 
Kohlschtitter  ) 

Ammonium  potassium  vanadate,   K2V4On, 
(NH^ViOiT+OHjO. 
?ol.  in  H2O     (Ditte,  C.  R  104.  1844.) 

Ammonium    sodium    vanadate,    Na2V4On, 
(NH4)4VeO17-fl5H20. 
Sol  in  H20.    (Ditte,  C  R.  104.  1841  ) 

Ammonium  uranyl  vanadate,  (NH4)20,  2U08, 
V206+H2O. 
Insol.    in     H20,     NH4OH+Aq,    or    dil. 
HC2H302+Aq     (Carnot,  C.  R.  104.  1850.) 

Barium  mefovanadate,  Ba(V08)2+H20. 

Somewhat   sol.   in   H20    before   ignition 
Sol  in  cone.  H2SO4.    (Berzehus  ) 

Salt  solution 

t° 

Solubility, 
mol  per  litre 

0  05-N  NH4Cl+Aq 

18 
25 
35 
45 
55 

0.01419 
0  02246 
0  04445 
0.07575 
0  09544 

0.1-NNH4Cl-hAq 

18 
25 
35 
45 
55 

0  00356 
0  00995 
0  02347 
0  04507 
0  06314 

0.05-NNH4NO3+Aq 

18 
25 

0.01433 
0.02364 

O.l-NNH^Oa+Aq 

18 
25 

0  00497 
0  01050 

(Meyer,  Z.  Elektrochem,  1909,  15.  267.) 

Insol.  in  alcohol,    (v.  Hauer.) 
(fc)  Sol.  in  cold  H20,  from  whicfci  it  is  pptd. 
by  alcohol.    (Berzelius.) 

Ammonium  e&vanadate,  (NH4)2V4Oii+4H20. 

Sol.  in  H20.  from  which  it  is  precipitated 
bv  sat.  NH4Cl-hAq  or  alcohol,  (v.  Hauer, 
W.  A.  B.  21.  337.) 

Correct  formula  is  (NH4)3V70]0+2H20, 
according  to  Rammelsberg  (B.  A  B.  1883.  3  ) 

+3H20.  Very  sol.  in  H2O.  (Ditte,  C  R. 
102.  918.) 

Ammonium  invanadate,  (NH4)2V6Oi6. 

Anhydrous.  Nearly  insol.  in  hot  or  cold 
H20.  (Norblad,B.  8.  126.) 

1.5  g.  dissolve  in  1  litre  of  boiling  H2O 
(Ditte.  C  R.  102.  918.) 

+5H20     Very  si.  sol.  in  H20.    (Ditte.) 

H-6H20  (?).  Very  sol.  in  H20.  (v.  Hauer, 
W.  A  B.  39.  455.) 

Could  not  be  obtained.  (Norblad;  also 
Rammelsberg,  B.  A.  B.  1883.  3.) 

Ammonium  vanadate,  (NH4)8V70io+2H20. 

Correct  formula  of  v.  Hauer's  cfovanadate, 
according  to  Rammelsberg  (B.  A.  Bf  1883.  3). 

SI.  sol  in  H20, 

Ammonium   sesgmvanadate,   (NH4)4VeOi7-f- 

4  or  6H20. 
Very  sol.  in  H2O.    (Ditte,  C.  R.  102.  918.) 

"(NH4)4Vio027+ 


Ammonium 
10H2O. 
SoL  in  H20.    (Rammelsberg,  B.  A.  B.  1883. 

3.) 

Ammonium  hydroxylamine  vanadate. 
- 


Rapidly  decomp.  by  H2O     (Hofmann  and 
Kohlschiitter,  Z.  anorg   1898,  16.  472.) 


e,  Ba2V207, 

Somewhat  sol.  in  H20.    (Roscoe.) 

Barium  vanadate,  Ba2V6Oi7-f  14H20. 

(Ditte,  C  R.  104.  1705.) 

Ba8Vi0028+19H20.  1  pt.  is  sol,  in  5200 
pts.  H20  at  20-25°.  Much  more  sol  in  hot, 
but  decomp  by  boiling  H2O  (v.  Hauer,  W. 
A.  B.  21.  344  ) 

Sol  in  about  5000  pts  H20.  (Manasse,  C. 
C.  1886.  773.) 

Ba4V10029+2H20.    (Norblad.) 

Bismuth  vanadate,  Bia(V04)2. 

Mm.  Puch&rite.  Sol  in  HCl+Aq  with 
evolution  of  Cl. 

Cadmium  vanadate,  Cd(VO?)2. 

(Ditte,  C.  R.  102.  918,) 

CdV60l6H-24H30.  SI.  sol.  in  H2O.  (Ditte, 
C.  R.  104.  1705.) 

Cadmium  potassium  vanadate.  CdK2V6Oi7-f- 

+9H20. 

(Radau,  A.  251.  148.) 

Cd3Vio028,  K6Vio028+27H20  1000  pts. 
H2O  dissolve  5  4  pts.  at  18°.  (Radau.) 

Cadmium   vanadate    bromide,   3Cd8(V04)2, 
CdBr2. 

Very  sol.  hi  dil.  acids,  (de  Schulten,  Bull. 
Soc.  1900,  (3)  23.  160.) 


Cadmium   vanadate    chloride, 

CdCl2. 

Very  sol.  in  dil.  acids,    (de  Schulten,  Bull. 
Soc.  1900,  (3)  23.  159.) 

Caesium  meftzvanadate,  CsVO*. 
(Chabne',  A  ch.  1902,  (7)  26.  228.) 
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Calcium  wetavanadate,  Ca(V03)2-f4H20. 

Much  more  sol  than  Sr(VO3)2,  and  solu- 
tion is  not  precipitated  by  alcohol.  (Ber- 
zelius  ) 

-f  3H20  Sol.  in  H2O2;  insol  in  alcohol 
(Scheuer,  Z.  anorg.  1898,  16.  304  ) 

Calcium  pyrovstn&date,  Ca2V207+5H20. 

Precipitate. 

+2H2O  Very  sol.  in  dil.  acids.  (Ditte 
C.  R  104.  1705  ) 

.    (Roscoe.) 


Calcium  divanadate,  CaV4On  +9H2O. 

Easily  sol.  in  H20     (v.  Hauer.) 
When  fused  is  nearly  msol    in  H20      (v. 
Hauer.) 

+6H2O     (Manasse,  A  240.  23  ) 

Calcium  tfnvanadate,  CaV6Oi7+12H20. 
Very  sol  in  H20.    (Ditte,  C.  R.  104.  1705  ) 

Calcium  vanadate,  Ca3V8028-f-15H2O. 
Sol  m  H2O.    (Manasse,  A  204.  23.) 
CagVuOgs+THaO    (?).     SI.   sol.   in   H20. 

Probably  a  mixture.    (Manasse,  A.  240.  23.) 
Ca3Vi60434-26H20.    Sol.  in  H20.     (Man- 

asse, A.  240.  23.) 


Calcium  copper  vanadate,  (Ca, 
H20. 

Min.  Volborthite  '  Sol  in  HN03+Aq. 

Calcium  potassium  vanadate,  CaKaV2oOs5+ 

22H20. 
Sol.  m  H20     (Manasse,  A.  240.  23  ) 

Calcium  vanadate  chloride,  Ca3(V04)2,  CaCl2. 
(Hautefeuille,  C.  R.  77.  896.) 

Chromium  vanadate,  CrVO4. 

Absolutely  insol.  in  H2O  containing 
NH4C2H302  and  HC2H3O2.  (Carnot,  C.  R. 
104.  1850.) 

Cobaltous  wetavanadate,  Co(V03)2+3H20. 

Easily  sol.  in  H2O.  (Ditte,  C.  R.  104. 
1705.) 

Cobaltous  potassium  vanadate,  CoKVcOi4-f- 

+8H20. 

»  1000  pts.  H20  dissolve  4.8  pts.  of  this  salt. 
(Radau,  A.  261.  140.) 
Co8K2Vi4039+21H2O.    (Radau.) 

Cupric  meiovanadate. 
Sol.  inH80,    (Berzelius.) 

Cupric  ps/rovanadate,  Cu2V207+3H2O. 
Sol.  in  hot  H20.    (Ditte,  C.  R.  104.  1705.) 
Could  not  be  obtained.     (Radau,  A   251. 

150.) 


Cupric  lead  vanadate,  5(Cu,  Pb)O,  V205-f- 
2H2O. 

Mm.  Mottramite. 

3CuO,  V206,  3(3PbO,  V2O5),  GCuOaH^ 
12H2O  Min.  Psittacinmte, 

Cupric    potassium    vanadate,    CuKV8024+ 
17B56. 

Moderately  sol.  in  warm  H20  100  pts. 
H20  dissolve  11 1  pts.  at  18°.  (Radau,  A. 
261.  151.) 

Didymium  vanadate,  Di2(VO4)2. 

Precipitate.    (Cleve.) 

Di2VioO3o+28H2O.  Precipitate.  (Cleve, 
Bull.  Soc.  (2)  43.  365.) 

Glucinum  wetovanadate  (?). 
Difficultly  sol  inH20.    (BerzeHus.) 

Glucinum  rftvanadate  (?). 
Difficultly  sol.  m  H20.    (Berzehus  ) 

Indium  wzefovanadate,  In(V08)8+2H20. 

Ppt.     (Renz,  Dissert.  1902.) 

Iron  (ferrous)  wetavanadate. 

Ppt.  Sol.  in  HCl+Aq.    (Berzelius.) 

Iron  (ferric)  wetavanadate. 

Somewhat  sol.  in  H20.    (Berzelius.) 

Lead  wetovanadate,  Pb(V08)2. 

81.  sol.  in  H20.  Easily  sol.  in  warm  dil. 
HNOs+Aq.  Not  completely  decomp.  by 
H2S04  or  by  boiling  with  K2CO3  +Aq.  (Ber- 
zelius.) 

Min.  Dechemte.  Easily  sol.  in  dil.  HNO8+ 
Aq,  and  decomp.  by  HCl+Aq. 

Lead  pyrovanadate,  basic,  2Pb2V2O7,  PbO. 

Insol.  in  bojling  H20  or  HC2H8O2.  De- 
comp. by  HNO3-|-Aq  with  separation  of  V205, 
which  dissolves  on  wanning.  (Roscoe ) 

Lead  p^ovanadate,  Pb2V207. 

Sol.  in  warm  dil  HN03  +Aq  (Ditte,  C.  R. 
104.  1705.) 

Min.  DesMmte.  Sol.  in  cold  dil.  UNO 3+ 
Aq. 

Lead  e&vanadate,  PbV4On. 
(Ditte,  C.  R.  104. 1705.) 

Lead  or^ovanadate,  Pb3(V04)2. 
Insol.  in  H2O.    (Roscoe,.,  A.  suppl.  8,  109.) 

Lead  zinc  ortffovanadate,  4Pb3(V04)2, 

3Zn3(V04)2. 

Min.  Eusynchite.  Easily  sol.  in  HNO3+ 
Aq. 
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lead  zinc  vanadate,  (Pb,  Z 

Min.  Desdoizite.    Sol  in  excess  of  HNO3+ 
Aq. 

Lead  vanadate  chloride,  3Pb8(VO4)2,  PbCl2. 

Min.  Vanadimte.    Easily  sol.  in  HN03-h 
Aq. 

Lithium  vanadate,  basic,  Li6V208-f-6H20. 
Sol.  in  H20.     (Ditte,  C.  B.  104.  1168.) 
LisVAH-EA  and  14H20     Sol.  in  H20 

(Ditte.) 

Lithium  metovanadate,  LiV03. 
Easily  sol.  in  H20.    (Berzelius.) 
4-2H20.    Quite  easily  sol.  in  H20.    (Ram- 

melsberg,  B.  A.  B.  1883.  3.) 

Lithium  ^vanadate,  Ia2V4On-f  9H20. 

Very  sol  in  E20     (Norblad.) 
Correct     formula     is     LisV6O14-|-12H20. 
(Rammelsberg  ) 
+8,  or  12E20.    (Ditte,  C.  R.  104.  1168.) 

Lithium  or^ovanadate,  Li8V04. 

Insol.  in  H20.     (Eammelsberg.  B.  A.  B. 
1883.  3.) 


Li4V207-f  4H20. 
Very  sol.  in  H20.     (Rammelsberg.  B.  16. 
1676.) 

+3H2O.    (Ditte,  C.  P.  104.  1168.) 

Lithium  vanadate,  Li8V6Oi44-7H20. 

Difficultly  sol.  in  H2O.    (Rammelsberg.) 
+12H20.    Very  efflorescent     Correct  for- 
mula for  v.  Hauer's  <&vanadate.    (Rammels- 

1§4VeOi7-l-16H20.  Sol.  in  H20  (Ditte, 
C.  R.  104.  1168  ) 

•flSHaO     (Rammelsberg.) 

+11EA    (R.) 

+3H20,    (R.) 

LieViOis-MSHsO.  Not  very  easily  sol.  in 
H20.  (Rammelsberg.) 

Li6V80234-12H20.  Moderately  sol.  in  H20. 
(Rammelsberg.) 

LdiflViiOw+3QH*0  Efflorescent.  Very 
sol.  in  fi20.  (Rammelsberg.) 

Magnesium  wefczvanadate,  Mg(VO3)2. 
Very  easily  sol.  in  H20     (Berzelius  ) 
+6H2Q.    Very  sol.  in  H20.    (Ditte.  C.  R. 

104.  1705.) 

Magnesium  ^vaaadate,  MgV4bu+8H20. 

Difficultly  sol.  in  H2O,  but  much  more  soL- 
than  barium  c?*vanadate.    (v.  Hauer.) 
+9H2O.    (Ditte,  C.  R.  104.  1705.) 

Magnesium  Jnvanadate,  Mg2VsOi7-f-4^H20. 
Very  si.  sol.  in  HuO.    (Manasse,  A.  240. 
23) 


Magnesium  vanadate,  Mg3Vio028-h28H20. 

Sol  in  H20.  (Suguira  and  Baker,  Chem. 
Soc.  35.  715.) 

Manganous  weiavanadate,  Mn(VO8)2  + 
4H20. 

Very  si.  sol  in  cold,  somewhat  more  sol.  in 
hotH20.  Easily  sol  mdil  acids.  (Radau,  A. 
251.  125.) 

SI  sol  in  H202;insoJ.  in  alcohol.  (Scheuer. 
2.  anorg  1898,  16.  304 ) 

Manganous  p#n>vanadate,  Mn2V207. 

81.  sol.  in  hot  dil.  HN03  +Aq.  (Ditte,  C.  R. 
96.  1048.) 

Manganous  potassium  vanadate,  MnKV6O14 

•f8H20. 
100  pts.  H20  dissolve  1.7  pte.  salt  at  18°. 

Easily  sol.  in  acids.  (Radau,  A.  251.  129.) 
3Mn3V8O23,  K6V8023+54H20.  (Radau.) 
7Mn(V03)2,  2KV08+25H20.  (Radau.) 
HMn(VOs)2,  2KVO8+48H2O.  (Radau.) 

Mercuric  vanadate. 

SI  sol.  m  H20 

Nickel  vanadate,  Ni(V08)3. 
Sol.  in  H20      (Ditte,.  C.  R.  104.  1705.) 

Nickel  ort&ovanadate,  Ni8(V04)2. 

Insol  in  H20,  sol  in  HN084-Aq.  (Ditte, 
C.  R.  96.  1049.) 

Nickel  ^vanadate,  NiV4Ou+3H20, 
Sol.  in  H2O.    (Ditte,  C.  R  104.  1705.) 

Nickel  potassium  vanadate,  5Ni(VOs)2, 
2KV08+25H20. 

Ni*K2VioO29+17H20.  Very  si.  sol.  in  hot 
H20. 

NiKV604+8H20. 

2Ni4Vi4089,  K8Vi4089+69H20.  1000  pts. 
H20  dissolve  1 .7  pts.  of  salt  at  17  5°.  (Radau, 
A  251.  137.) 


Potassium  vanadate,  basic,  '. 
Sol.  in  H2O.    (Ditte,  C.  R.  104.  902.) 

Potassium  metavanadate,  KV08. 

Anhydrous.  Slowly  sol.  in  cold,  mor6 
easily  in  hot  H^.  fiisol.  in  alcohol.  (Bex- 
zelius ) 

Completely  sol.  in  a  little  cold  E2O.  (Nox- 
blad.) 

+H20.     Sol    ia  H20.     (Racdiielsberg.) 

+1J£H20.    (Ditte.) 

+1MH20.    (Ditte.) 

4-2H20.     (Dittej) 

+ 3H20.    (Ditte,  -C.  -R.  104.  902.) 

4-7H20.    (Ranimelsberg.) 
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Potassium  c&vanadate, 
Sol  in  cold  or  lukewarm  H20.    Decomp.  by 

hot  H20.  (Rammelsberg.) 
•fSHjjO.  (Berzelms.) 
+3HH20.  Sol.  in  warm  H20.  (Norblad.) 
+8  or  10H20.  (Ditte/  C.  R.  104.  902 ) 
-f  6H20.  (Ephraim,  Z.  anorg.  1903, 35. 76.) 

Potassium  Znvanadate,  K2V6Oi6. 

Anhydrous.  Nearly  insol  in  H20.  (Nor- 
blad.) 

+6H20.  Insol  in  cold  or  hot  H2O.  (Nor- 
blad.) 

+1,  and  5H20.     (Ditte,  C.  R.  104.  902 ) 

Potassium    onfovanadate,   K3V04-f4M    or 
6H20. 

Dehquescent.  Sol.  in  H20.  (Ditte,  C  R 
104,  902 ) 

Decomp.  by  H20  into  K4V207  and  KOH. 
(Rammelsberg,  B.  A.  B.  1883.  3)' 

Potassium  pyrovanadate,  K4V207+3H2O. 

Deliquescent  Easily  sol  in  H20.  Insol. 
in  alcohol.  (Norblad.) 

-f  4H20.    (Ditte,  C.  R.  104.  902.) 

Potassium  vanadate,  K3V6Oi4+5H20. 

100  pts.  H20  dissolve  19.2  pts.  at  17.5°. 
(Radau,  A.  251.  120  ) 

+4j$Et20.    (Radau ) 

K4V60J7+2H20.  Slowly  sol.  in  H2O 
(Rammelsberg ) 

+6H20.    (Ditte,  C.  R.  104.  902.) 

+7H20.    (Friedheim,  B.  23. 1526.) 

K4V10027+12H20.  Very  sol.  in  H20. 
(Manasse,  A.  240.  42.) 

K10V8026+7H2O.  SolinH20,  (Rammels- 
berg) 

K2V8021+1J^H20.  Very  si.  sol.  in  H20. 
(Ephraim,  Z.  anorg.  1903,  35.  75.) 

K4Vi8047.      (Ephraim,    Z.    anorg     1903, 

Potassium  sodium  vanadate,  2(2K20,3V206), 

3(2Na20,3V206)+30H20. 
(Friedheim,  Z.  anorg.  1894,  5;  442.) 
2K2Q,   3V206,4(2Na20,   3V206)+35H20. 

Efflorescent.     (Friedheim,   Z.   anorg.   1894, 

5.  441.) 

Potassium  strontium  vanadate,  K2Sr8Vi4089-{- 

20H20. 

Sol  in  H20.    (Manasse,  A.  240.  23.) 
K2Sr3Vi4O39+30H20.    As  above.     (Man- 
asse.) 

K4Sr2V14039+18K20.  As  above.  (Man- 
asse.) 

Potassium  zinc  vanadate,  KZnV«Oi4+8H20. 
1000  pts.  H20  dissolve  4.1  pts  of  the  salt. 
(Radau,  A,  251.  145.) 

89,  3Zn4Vi4Oa9+90H20.     (Radau.) 


Potassium  vanadate  cyanide,  JK4V207,  4KCN 
-f!4H20. 

Easily  decomp. 

Insol.  m  alcohol,  (Petersen.  Z.  anorg. 
1904,  38.  343.) 

Samarium  vanadate,  Sm203,  5V206-f28H2O. 

'  (Cleve.) 
+24H20.    (Cleve.) 

Samarium  ortftovanadate. 
Precipitate. 

Silver  metovanadate,  AgV03. 

Sol.  in  HN03  or  dil.  NH4OH-|-Aq.  (Ber- 
zelius  ) 

Insol.  in  liquid  NH3.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Silver  or^ovanadate,  Ag3V04. 

Ppt.  Easily  sol.  in  HN03  or  NH4OH-f  Aq. 
(Roscoe,  Proc.  Roy.  Soc.  18.  316.) 

Silver  j^ovanadate,  Ag4V2O7. 

Ppt.    (Roscoe.) 

Sol.  in  NH4OH-f  Aq  (Ditte,  C.  R.  104. 
1705.) 

Silver  vanadate,  Ag6V4Oi8. 

Sol.  in  21,414  pts  H20  at  14°,  and  13,617 
pts.  at  100°.  (Carnelley,  A  166.  155.) 

Silver  vanadate  ammonia,  6AgV08,  4NE8+ 

8H20. 
(Ditte,  C.  R.  104.  1705.) 

Sodium  vanadate,   basic,   Na8V209+26   or 
30H20. 

Very  sol.  in  H20.    (Ditte.) 

Sodium  metovanadate,  NaV08. 

Anhydrous.  Slowly  sol.  in  cold,  very  easily 
in  hot  H2O  (Norblad  ) 

100  g.  H20  dissolve  at: 
25°        40°        60°         75° 

21.10     26.23     32,97     38.83  g.  NaV08. 
(McAdam  and  Pierle,  J.  Am.  Chem.  Soc. 
1912,  34.  606.) 

+2H20,    Easily  sol  in  H20. 


100  g.  H20  dissolve  at: 
40°         6 
29.93      68.36  g.  NaV08. 


g. 
25 


.  .       .  . 

At  75°  a  value  was  obtained  which  showed 
that  the  solid  phase  had  changed  into  the 
[ess  sol.  modification.  (McAdam  and  Pierle, 
J.  Am.  Chem.  Soc.  1912,  34.  607.) 

+^H2O.    (Ditte,  C.  R.  104.  1061  ) 

-f  3,  4,  and  5H80.    (Ditte.) 

Sodium  ^vanadate,  Na*V4On. 

Anhydrous.    SI.  sol.  even  in  warm  H2O, 
t  easily  sol.  on  addition  of  acids. 
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+9H20.    Easily  sol,  in  cold  H20     Insol. 

in  alcohol     (Norblad  ) 

+5H2O.    (Ditte,  C.  R.  104.  1061  ) 

Not  obtained  by  Rammeisberg  (B.  A    B 

1883.  3.) 

Soditim  Jravanadate,  Na2V6Oi6-i-9H20. 
Insol  in  cold  or  hot  H2O.    (Norblad.) 
Composition  is  NaeVieC^s+SiH^O.    (Ram- 

mslsberg  ) 

-f  3H20.    (Ditte,  C  R.  104.  1061.) 

Sodium  ortfwvanadate,  Na3VO4-fl6H20, 
Easily  sol.   in    H2O,    but    decomp.    into 

Na4V207  and  KOH.    Precipitated  by  an  ex- 

cess of  alcohol.    (Roscoe.  A,  suppl.  8.  102  ) 
+7H20.    (Hall,  Chem  Soc  51.  96,) 
+10  ,  and  12H2O.    Less  sol  in  dil  NaOH 

4-Aq  than  in    H20.     (Baker,  A   229.  286.) 

Sodium  pyrovanadate,  Na4V2O7-fl8H2O. 

Easily  sol.   in  H20.     Insol.   in   alcohol 
(Norblad.) 

Sol  in  alcohol.    (Ditte,  C.  R.  104.  1061.) 
-f-8H20      (Ditte.) 

Sodium  sesgmvanadate,  Na4V6Oi7. 

Anhydrous.   Insol.  in  H2O  or  NH4OH-fAq 
(Rammeisberg.) 

+10H2O.    (Norblad.) 

+16H20      Efflorescent.     (Rammeisberg.) 

-f  18H20.    (Ditte  ) 

Sodium  penfovanadate,  Na4Vi0027+3l/2H20. 

Scarcely  sol.  in  H20.    (Rammeisberg.) 


Sodium  vanadate, 

Difficultly  sol.  in  cold  H20.  (Carnelley, 
A.  166.  155  ) 

-f-2E20     (Carnelley.) 

Na6V16043-h24H20.  Correct  formula  for 
Norblad's  invanadate.  (Rammeisberg.) 

Na20,  4V2Os-{-7J^H20.  (Baragiola,  Dis- 
sert. 1902.) 

+8HH2O.    (Baragiola.) 

3Na20,  5V2Ofi+22H20.  (Prandtl  and 
Lustig,  Z.  anorg.  1907,  53.  405.) 

4Na20,  7V2Ofi+33H2O.  (Fnedheim,  Z. 
anorg.  1894,  5.  443.) 

5Na30,  8V206+39H2<X  Sol.  in  H20. 
(Eriedheim,  Z.  anorg.  1894,  5.  441.) 

Sodium  vanadate  fluoride,  2Na8V04,  NaF-f 


Sol.  in  H20.    (Rammeisberg,  W.  Ann.  20. 
928) 

Stontium  metavanadate,  Sr(V08)2+4H20. 
Difficultly  sol.  in  cold  H20.     (Norblad.)- 

Strontium  ^vanadate,  SrV40n+9H20. 

SI.  sol.  in  H20,  but  much  more  sol.  than 
barium  cfovanadate.    (v.  Hauer.) 


Sol.  in  H202+Aq  free  from  H2SO4. 
Insol  m  alcohol.  (Scheuer,  Z.  anorg.  1898, 
16.  303.) 

Strontium  tfnvanadate,  SrV6016-f-14H20. 

Sol.  in  H2O;  but  decomposes  slowly  on 
boiling.  Easily  sol  in  hot  H20  acidified 
with  HC2Hs02,  and  crystallizes  therefrom 
without  decomp.  (v  Hauer,  J.  pr.  76.  156  ) 


Strontium  tefravanadate, 

Sol  in  hot  H20  with  partial  decomposition. 
(Manasse,  A.  240.  34  ) 

Strontium  vanadate,  Sr3V802s+14H2O. 
Sol  m  H/).    (Manasse,  A.  240.  23.) 
Sr4VuO39-h30H2O      Sol    in  H2O.     (Nor- 

blad.) 

Thallous  wetovanadate,  T1V08. 

Sol.  m  11,534  pts.  H20  at  11°,  and  4756 
pts.  at  100°  (Carnelley  ) 

Thallous  ortfwvanadate,  T18V04. 

SI  sol.  in  H20.  Sol.  in  999  pts  H20  at  15°, 
and  574  p.s.  at  100°.  (Carnelley,  Chem. 
Soc  (2)  11.  323.) 

Xhallous  pyrovanadate,  T14V207. 

Sol.  in  4996  pts.  H2O  at  14°,  and  3840  pts. 
H2O  at  100°.  (CarneUey.) 

Tnallous  vanadate,  Tli2V8026. 

Sol  ni  3406  pts.  H20  at  14°,  and  533  pts, 
at  100°  (CarneUey.) 

Tli2VioO3i.  Sol  in  9372  pts.  H2O  at  11°, 
and  3366  pts.  at  100°.  (Carnelley  ) 

Tli2Vi4O41     Ppt     (Carnelley  ) 

Thorium  vanadate,  Th30w(VO)4,  16V208+ 
24H20  (?). 

Sol  inH20.    (Cleve.) 

ThO2)  V206+6H2O.  Sol.  in  acids.  (Volck, 
Z.  anorg.  1894  6.  167. 


Uranyl  vanadate,  2U08,  V206, 

Insol.  in  H2O.    (Carnot,  C.  E.  104.  1850.) 

Vanadium  vanadate,  2VO2,  V20B=*V40». 

Insol.  in  H2O.  Sol.  in  dil.  H2S04  or  HNO8 
(Rammeslberg  ) 

Slowly  oxidised  by  HNOaH-Aq.  Slowly 
sol.  in  NH4OH-f-Aq.  ReasHy  sol.  in  HCl-fAq 
(Ditte,  C  R.  101.  1487  ) 

+2VsH2O.     (Brierlev.) 

2V02,  2V2O6+8H20.  Insol.  in  H2O. 
(Bnerley,  Chem.  Soc.  49.  31.) 

Ytterbium  vanadate,  3Yb203,  5V206+3H2O. 
Yb^O,,  15V206     Ppt.     (Cleve,  Z.   anorg. 
1902,  32.  150.) 

Yttrium  vanadate. 
Precipitate,     (Berzelius.) 
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Zinc  vanadate,  Zn(V08)2-}-2H20. 
Sol  in  H20     (Ditte,  C.  R.  104.  1705.) 

Zinc  p2/r0vanadate,  Zn2V2O7. 

Appreciably  sol.  in  H20.  (Ditte,  C.  B. 
96.  1048) 

JPervanadic  acid. 
See  Pervanadic  acid. 

Vanadicotungstic  acid. 

Ammonium  vanadicotungstate, 

3(NH4)20,  V2O8,8W08-flOH20. 

Very  sol.  in  H20. 

Insol.  in  organic  solvents  (E.  F.  Smith, 
J.  Am.  Chem  Soc.  1903,  25.  1227.) 

Vanadicovanadic  acid. 

Ammonium   vanadico vanadate,    (NH4)A 
2V02,  4V206+8HA 

SI.  sol.  in  cold  and  warm  H2O  (Gibbs. 
Am.  Ch.  J.  7.  209  ) 

(NH4)20,  2V204.  2V2Ofi-i-14HA  SoL  in 
H20.  (Brierley.  Chem.  Soc.  49.  30.) 

3(NH4)2O,  2V204,  4V2Oa+6H20.  Insol. 
in  H20.  (Brierley.) 

Potassium ,  2K20,  2V204,  V2Ofi+6HA 

SoL  in  hot  H80.  (Brierley.  Chem.  Soc. 
49.  30.) 

5K20,  2V204,  4V2Ofi+H20.  Insol.  in  H20. 
(Brierley.) 

K2O,  V204,  8V206      Insol.  in  H20. 

Sol.  in  cone.  H2S04.  (Prandtl,  B.  1905, 
38.  660.) 

Sodium ,  2Na20,  2V204,  V205+13HA 

Easily  sol.  in  HA  Insol.  in  cone,  solu- 
tions or  salts,  especially  acetate  (Brierley, 
Chem.  Soc  49,  30  ) 

2Na20,  V204,  5V2Ofi.  Insol.  in  H20.  Sol. 
in  cone.  H2S04.  Not  attacked  by  boiling 
with  cone.  HNO8.  Slowly  attacked  by  hot 
dil.  NH4OH-f  Aq.  (Prandtl,  B.  1905,  38. 
659.) 

Vanadioarsenic  acid. 
See  Arseniovanadic  acid. 

Vanadioiodic  acid. 
See  lodovanadic  acid. 

Vanadiomolybdic  acid,  8MoO8,  V2054- 
5HA 

Very  si.  sol,  in  H20.  and  si.  sol.  in  boiling 
HNOa+Aq.  (Ditte,  C.  B.  102.  757.) 

Could  not  be  obtained.  (Friedheim,  B. 
24.  1173.) 

Ammonium  vanadiomolybdate, 

(NH«)  A  V2O«,  2MoO»-h4HA 
Nearly  msol,  in  HA     (Friedheim  and 
Castendyck,  B.  1900,  33.  1615.) 


(NH4)2O,  2V206,  2MoOs-h8H20.    Nearly 
insol,  in  H20.    (Friedheim  and  Castendyck.) 

2(NH4)20,  V2O6,  3Mo03+6HA    (Euler- 
Chelpin,  Dissert,  1895.) 

(NH4)20,  V206,  3Mo08+17H20.     (Euler- 
Chelpm.) 

2(NH4)20,   V206,   4Mo08+7H20   and   + 
8H2O.    (Euler-Chelpm,) 

3(NH4)20,  2V206,  4Mo08+7H20.   (Milch, 
Dissert.  Berlin,  1887.) 

4-9HaO.    Sol.  in  H2O.    (Ditte,  C.  ft.  102. 
1019.) 

Easily  sol 
Ition    of    above 


m  H2O.     Correct 
compounds 


,  2V205+2[NH4)20,  2Mo03]H-llH20. 
(Friedheim,  B.  24.  1173.) 

Moderately  sol.  in  H2O  and  can  be  re- 
cryst.  therefrom.  (Euler-Chelpin,  Dissert. 
1896.) 

2(NH4)20,  3V2O6.  4MoO3+llH2O.  Near- 
ly msol.  in  H20.  '(Friedheim  and  Casten- 
dyck, B.  1900,  33.  1615.) 

2(NH4)2O,  2V206,  5Mo08.  Nearly  insol. 
in  cold  H2O.  (Euler-Chelpm,  Dissert.  1895.) 

+8E20.  Nearly  insol  m  HaO  (Fried- 
heim and  Castendyck,  B.  1900,  33.  1615.) 

3(NH4)2O,  2V2O6,  5Mo03+8HH2~0  Very 
easily  sol.  in  H20  (Liebert,  Dissert.  1891.) 

4(JSTH4)20,  12V20B,  5MoO8-|-24HjO.  Prac- 
tically insol  uaH2O.  (Friedheim  and  Casten- 
dyck, B.  1900,  33.  1615.) 

2(NH4)20,  V20fi,  6Mo03+5H20.  Sol. 
in  a  large  amount  of  H2O.  (Gibbs,  Am.  Ch. 
J.  6.  361  ) 

+6H2O.    Rather  si.  sol.  in  H2O. 

Easily  sol.  in  acids.  (Liebert,  Dissert, 
1891.) 

Composition  is  double  the  above  formula, 
or  — 

4(NH4)2O,  2V2O6;  12MoO8+12H2O. 
Eather  difficultly  sol.  in  H20.  Composition 
is  (NH4)20,  2V208+3[NH4)20,  4Mo08]. 
(Friedheim  ) 

3(NH4)aO,  V205,  6Mo03+7H20.  (Isen- 
burg,  Dissert,  1901.) 

5(NH4)20,  4V2O5,  6Mo08+12H20  and 
-h!4H2O  (Euler-Chelpin,  Dissert,  1895.) 

5(NH4)2O,  SVsOs,  7Mo08+13H2O  and 
-f!6H2O.  Sol.  in  H20  and  can  be  recryst. 
therefrom.  (Toggenburg,  Dissert,  1902.) 
oO»+14HjO. 


5(NH4)20,        as, 
(Stamm.  Dissert,  1906.) 

EWA  2V2Ofi,  12MoO?+10H20.  Quite 
sol.  in  H20.  Composition  is  (NH4)20, 
-1-4[(NH4)20,  3MoO8]-hlOH2O. 

6(NH4)A  3V,0«.  12MoO8+21H20.  Sol. 
in  H20.  Composition  is  (NH4)2O,  3V2O6-h 
5(NH4)20,  12Mo08.  (F.) 

8(NH4)20,  4VS06,  13MoO$-h21H20.  Sol. 
in  HA  (Isenburg,  Dissert,  1901.) 

8(NH4)A  V405,  18Mo06+15H20.  De- 
comp.  by  hot  HA  (Gibbs.)  Could  not 
be  obtained.  (Friedheim.) 

10(NH4)  A  3V205,  24MoO,-f  lOHjO.  Sol. 
in  HA.  (Milch.)  Could  not  be  obtained. 
(Friedheim.) 
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Ammonium  barium  vanadiomolybdate, 
5(NH4)A  ISBaO,  6V2O5,  36Mo03. 

(Milch.) 

(NH4)2O,  BaO,  V2O6,  Mo03+6H20. 
(Euler-Chelpin,  Dissert,  1895.) 

3(NH4)20,  BaO.  3V2O6}  5Mo03-j-9H20, 
SI.  sol.  in  cold  and  hot  H2O     (Euler-Chelpin  ) 

Ammonium  potassium ,  (NH4)20,  3K20, 

2V206,  4MoOs-f-5H20. 
Decomp.  by  H2O.    (Euler-Chelpin,) 
(NH4)20.    3K20,    3V205,    5MoO3+9H20 

(Euler-Chelpin.) 
H(NH4)20,    3J#TA    3V206,    5Mo03+ 

16H20.      Sol.    in    H20.     (Jacoby,    Dissert. 

1900.) 

Ammonium  sodium  ,  (NH4)2O,  Na20, 

2V206,  6Mo08+12H20. 
(Euler-Chelpin,  Dissert,  1895.) 

Barium ,  BaO,  V206>  Mo03-f  7E20. 

(Euler-Chelpin.) 

Barium ,  3BaO,  2V206,  6Mo08. 

(Milch.) 

+8H2O.    (Euler-Chelpin.) 

5BaO,  4V2O8,  6Mo08+28H20.  Sol.  in 
hotH20.  (Euler-Chelpin) 

3BaO,  V205,  8MoOt+2BaO,  H20,  V2O5, 
8Mo03-f  28H20.  Sol  in  hot  H20.  (Gibbs, 
Am.  Ch.  J.  5.  361 ) 

7BaO3  3V205)  18MoO3+16E20=BaO, 
3V206-f6(BaO,  3Mo03)-f  16H20.  SI.  sol, 
in  H20. 

+36H20  and  +48H20.  (Liebert,  Dis- 
sert. 1891.) 

Potassium ,  K2O,  V205,  3Mo08-f-15E20, 

Nearly  insoL  in  cold  H20.  (Euler-Chelpin. 
Dissert,  18950 

-    3K20,  2V2O5,  4Mo03+8H2O-K20,  2V2O6 
+2(KdO,  2Mo08)+8H20, 

Very  sol.  in  H20.    (Fnedheim.) 

+7E«).  Easily  sol.  in  cold  H20.  (Euler- 
<Chelpin.) 

1 +9H2O.  Easily  sol  in  cold  H20.  (Euler- 
ChelpinO 

2K20,  2V206,  5Mo03+10H20.  Nearly 
insol.  in  cold,  very  si.  sol.  in  hot  H20.  (Euler-, 
€helpm.)  , 

'  '"SKA  V208,  6Mo03+5H20.    (Euler-Chel-! 
pinO  *  .  t 

'2KA  V205,  6Mo08-f 6H20.  Very,  si  sol.! 
in  cold,  easily  sol.  in  hot  H20.  (LiebertO 

4K20,  2V206,  12Mo03-fl2H20-K20, 
2V205+B(K20/  4Mo03)+12H20.  SI.  sol.l 
in  H20.  (FriedhteimO  '  .  .  i 

SKzO,  2V205,  'MMoOj+imjO-KA! 
W2O-f4(K20,  3Mo03)4-12H20.  Rather  jail 
sol  in  H20.  (Friedheim^  .  f  | 

SI.  sol,  in  cold,-  easily*.  s*>l.  in  hot  H20.j 
(Liebert,  Dissert, 

3K20, 


Potassium  sodium  vanadiomolybdate.  K2O. 

4Na2O,  2V2O6,  12Mo08-j-18H2O. 
(Euler-Chelpin.  Dissert  1895.) 

Sodium  ,  2Na20,  V2O5,  6MoOa+16H2O. 

(Euler-Chelpin,  Dissert,  18950 

Vanadiophosphoric  acid. 
See  Phosphovanadic  acid. 

Vanadioselenious  acid,  3V2Ofi,  4Se02-f 

4H20. 

+6H20.  Difficultly  sol  in  H20.  Can  be 
cryst  from  H20. 

-flOHjjO.  Difficultly  sol.  in  H20.  Can  be 
cryst  from  H20.  (Prandtl,  B.  1905,  38. 
1307.) 

Ammonium  vanadioselenite. 

4(NH4)20,  6V206,  5Se02-fl3H2O. 

SI.  sol.  in  H2O.    Decomp.  by  boiling  H2O. 

3(NH4)20.  3V2O6.  6Se02+2H20,  Ppt. 
(Prandtl,  B  1905,  38'.  1309.) 

(NH4)3HV6Oi7,  12Se02+2H20.   'Ppt. 

H-4H2O  Ppt  (Prandtl,  Z.  anorg.  1911, 
73.  231.) 

Ammonium  silver ,  22/5(NH4)20,  li/8Ag20. 

6V2Ofi.     5Se02-t-12H2O,-f-16H2O      and 
-}-22H2O. 

(Prandtl,  Z.  anorg.  1907,  53.  402.) 

Lithium ,  4Li2O,  6V2Ofi,  5SeOiT+30H2O. 

Very  sol.  in  H20.    (Prandtl)' 

Potassium    ,    4K2O,    6V2Ofi, 

13H20. 

3K2O,  3V2O6,  6Se02.  (Prandtl,  B.,  1905. 
38.  13090 

Sodium ,  4Na2O,  6V206,  5Se02+|Qg2O. 

Very.  sol.  in  H2O.  (Prandtl,  Z.  anorg. 
1907,,  63.  403.)  • ,,,  * 

Vanadiosulphuric  acid,  V206, 3SO3+3H2O. 

Deliquescent    Sol.  in  H2O,  but  is  decomp. 
by  boiling.    (Ditto,  C  R.  102.  757^) 
See  Sulphate,  vanadium.    <  -     . 

Vanadiosulpurous  acid.  dA 

Ammonium  vanadiosulpnite 


(Gain,  C.  R.  1907,  144.  1158.)  '    -''' 

Csestam ,-  <ys04,S05),  3(0*0,80,)  + 

8H2O. 

(Gain.)  •* 


Tji^p  ^i^tr^ 

bl"J  • " 

(Gain. 
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Potassium     vanadiosulpliite,     3SOft,(V2(>4), 
S02,(K20)+5EA 

(Gain) 


-,  (V204,S02),  2(Rb20,S02)-f- 


Rubidium  - 
2E20. 

(Gain) 

Sodium    — 
2H20. 

(Gam.) 

TnalHuin  - 
8H20. 

(Gam.) 


Vanadiotungstic  acid,  6HSO,  V20fij  10WO8 
4-16HA 

Very  si.  sol  in  cold,  more  easily  in  hot  H2O. 
(Gibbs,  Am.  Ch.  J.  6.  361.) 

6H2O.  V2O6,  IftWOi+SOHA  Readily 
soLmHA  (Gibbs.) 

17E20.  4V206,  16W03-f-24H20.  81.  sol. 
in  cold,  easily  in  hot  H20.  (Rosenheim,  A 
261.  228  ) 

Aluminum  sodium  vanadiotungstate,  7A1208, 

27]STa20,    36V2O6,    144WO«-h504H2O= 

3(A1203,  9NaA  48WOa),  4(A1203,  QVsO*) 

H-504HA 

Sol.  in  H20     (Rothenbach,  B  23.  3055  ) 

3V205,  WO8-f 


Ammonium  - 
6H20. 

Sol  in  H2Q,  (Rammelsberg,  B  1.  158  ) 
2(NHOA  VsOis,  4W08+4E20.  (Friedheim 
and  Lowy,  Z  anorg.  1984.  6,  240 

4(NHj  0,  2H20.  V266,  SWOr+liaO. 
Sol  mH20  '(Gibbs.  Am  Ch.  J  5.  -361') 

2(NH4)20  V206,  5W084-10H20.  Sol.  in 
H20  (Ditte,  C.  R.  102.  1019  ) 

31(3STH4)20,  14V205.  60W03+58H20- 
5[5(NH4)A  '12WOJ,  2[3(OTI4)20  7V206)] 
'Sol.  in  H2(X  (Rothenbach  B  23.  3051  ) 

7(NH4)20,  4V2O^,  14WDt+16BM).  Sol 
in  H20  (Rosenheim,  A  251.  197.) 

8(NH4)20,  4V2Ofi,  '16W03i  9Hd. 
Efflorescent  Very  sol.  m  HA  (Rosenheim, 
A.  251.  216  ), 


'!0BaO,    10V208,    36W08-f 


Barium 


-  WiW 

SI.  sol.  in  HA    (feothenbach  B  23  3052^) 
8BaO,     4V205,  -  16WO*_9H        "w  " 
Efflorescent.    Not 

I;  12WQ8, 

L2WU3-h34H20.    Not  easily 
,  (Friedheim  and  L5wy,  Z 


}han  .preceding  sa.lt.    Decomp   by  boiling  or 
by  mineral  acids.    (Rosenheim.) 

Composition  is   4BaO,    12WO*,    3V205+ 
30HZ0.    (Fnedheipa.) 


Calcium    vanadiotungstate,     2CaO. 
2W03-M2HA        i     (". 

CFriedheim  and  Ldwy;i'Z    anorg.  1894,  6. 
20.) 


M 


Magnesium    sodium  *  -  .  , 

3V2O6,    12W08+42H2O«5Na20, 
12W08-hMgO,  Na30,  3V2O8-f42HaO, 
Sol.  in  H20.     (Rothenbach,  B.  23.  3054. 

Potassium  -  ,  4K20,  3V2OB,  12WO8-J- 
30H2O. 

Sol.  in  H20.  '      '- 

Composition  is  potassium  wetatungstate 
vanadate,  3(K20,  4WO8)+K20,  3V2O5-f 
30H20.  (Friedheim,  B.  23.  1515.) 

SKA  4V2Oe,  16W03)  9H20  -h24H2O.  Very 
efflorescent  Easily  sol.  in  H20,  (Rosea- 
heim/  A.  251.  214.> 

Formida  is  6IC20,  12W03,  3V206-f24H20, 
which  is  a  double  salt,  5K3O,  12W03-|-K20, 
3V206.  (Friedheim,  B.  23.  1505.) 


Potassium    sodium   -  .    (5Ka2O. 

6W08+22H20),  4(5K20,  3V205,  6WO, 
+22H20)  or  Na20,  4K20,  3VsOh  6W08 
4-22H20. 

(Friedheim  and  L6wy,  Z.  anorg.  1894,  6. 
22.) 

4C5Na2O,  3V206,  6WO8+24H2O),  3(5K20, 
3V205,  6W03-f24H20.)  (Friedheim  and 
Lowy.)  ,„  ,  u- 

5(^a20,  3V2Ofi,  6WO8-{-24H20),  5K20, 
3V2Ofi,  6W03-f24H20.  (Friedheim  and 


,  ,  (  ,  9HSO.; 

Somewhat  sol.  in  cold  H2(y,  fmore  easily 
upon  addition  of  little  HNP3.  Decomp.  by 
warm  F20.  (Rosenheim',  J  A.  261.  fiM.) 

3Ag20,     2Y2Ofi,    6^t)8+3H20.     pearly 
insol.  in  cold  HaO.,  Pecomp.  by  addition  pf 
ot  upon  wkrmlng.    \feosenheimi)1 


Sodium  -  ,  SNaiO,  3VS0« 

Sol.  in  H2O. 

Composition  is  3(Na20,  ^W08)4-2(Na20> 
SV^OjJH-SGHftO.  (Friedheim,  B.  23.  1527.) 

-f&SHjp.  'uSoL  in^l.25  pts.  H2O  at  13.8°. 
(Friedhemi  •  Und  L6^y.) 

2]S^a2O^2VaO6,>>3WO,^'«0^2O.  Very  sol. 
in  H20. 

OJbmposition  ife  Na^  SWOt+^^Of,2V^O6 
-f20H20,  doubles  sadtfcl;6f  sodium  intungstate 
and  divanadate.  (Friedbeira,  B.  23.  1523,) 

4NaA  3V2O6,  12W084-38H2O-3(Na2O, 
4WO«)+-lNraA  SVA-f  SfflW-.'  SoL  in  H»Q. 
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Efflorescent  Easily  sol  in  H20.  (Rosen- 
lieim,  A  261.  210.) 

Formula  is  6Na2O,  12WO3j  3V205-f-42H2O, 
and  is  a  double  salt  of  sodium  paratungstate, 
SNaaO.  12WOsj  and  sodium  Znvanadate 
Na20,  3V206.  (Friedheim,  B.  23.  1505.) 

7Na20,  V2O5,  12WO3+29H20  Easily 
s  ol.  in  H20.  (Friedheim  and  Lowy,  Z.  anorg. 
1894,  6.  15  ) 

8Na20,  V20S,  14W03-{-60H20  and  +66H20 
(Friedheim  and  Lowy.) 

Strontium  vanadiotungstate,  19SrO,  36W03, 
lOVsOs-f  122H20  =3(5SrO,         12W03), 
2(2SrO,  5V206)+122H20. 
Sol.  in  H20.    (Rothenbach,  B   23.  3053.) 

Yanadious  acid* 
See  Hypovanadic  acid. 

Vanadiovanadicomolybdic  acid. 

Ammonium  vanadlovanadicomolybdate, 

IKNBWA    4V206,    V02,     28Mo03+ 
48H20. 

SI.  sol  in  cold,  sol  in  hot  H20  without 
decomp.  (Gibbs,  Am.  Ch.  J.  6.  391.) 

Barium  -  ,  14BaO,  2V206,  3V02,  30MoO, 


Precipitate.    Very  si.  sol  in  cold,  decomp 
by  hot  HA    (Gibbs) 

Vanadiovanadicotungstic  acid. 

Anrmntiiitm  vanadiovanadicotungstatej 

2V2<\     3V02,     12WOs-f 


12HaO. 
Sol.  in  HzO.    (Gibbs,  Am.  Ch.  J.  6.  391.) 

Silver  -  ,  6Ag«0,  2V205,  3V02,  12WO»+ 

8H2O, 

Precipitate.  Very  si.  sol.  in  cold,  sol.  in 
much  warm  HjO.  (Gibbs  ) 

Sodium  -  ,  6NasO,  2V205,  3V02,  12WO8. 
Very  sol.  in  H20.    (Gibbs.) 

Vanadium,  V. 

Insol.  in  HaO,  HG,  dil.  H2S04-f  Aq,  and 
cold  cone.  H2S04.  Sol.  in  hot  cone  H2SO4. 
Slowly  sol  in  HF+Aq.  Easily  sol.  in  dil. 
or  cone.  HNOa-j-Aq.  Not  attacked  by  hot 
or  cold  NaOH  or  KOH-f-Aq.  (Roscoe,  A. 
sum>l  7.  85.) 

Does  not  alter  in  the  air:  not  acted  upon 
by  HC1  and  very  slowly  by  H2S04.  (Moissan, 
C.  B.  1896,  122.  1299.) 

Vanadium  boiide,  VB. 

SoL  in  HF  and  HNO».  Decomp,  by  fused 
alkalies.  (Wedekind,  B.  1913,  40.  1203.) 


Vanadium  ^bromide,  VBr». 

Very  deliquescent;  quickly  decomposes. 
(Roscoe,  A.  suppl  8.  99  ) 

+6H2O.  Sol.  in  H2O  with  decomp.  (Locke 
and  Edwards  Am.  Ch  J.  1898.  20.  600.) 

Sol  in  H2O,  alcohol  and  ether  Insol  .  in 
HBr.  (Piccim,  Z  anorg.  1899,  19.  398.) 

Vanadium  carbide,  VC. 

Insol  in  HC1  and  H2S04. 

Sol  in  HN03  m  the  cold,  and  in  fused 
KN03  and  KC103  (Moissan,  C.  R.  1896, 
122.  1300.) 

Vanadium  ^'chloride,  VCI2. 

Very  deliquescent.  Sol.  in  H^,  alcohol, 
and  ether.  (Roscoe,  A.  suppl.  7.  79.) 

Vanadium  ZncMoride,  VC13« 

Dehquescent  Sol.  in  E^O,  absolute  alco- 
hol, and  ether 

+6H20.  SoL  in  H20;  si.  sol  in  cone.  HC1+ 
Aq. 

Sol,  in  alcohol  and  ether  (Piccini,  Z. 
anorg  1899,  19.  395.) 


Vanadium  teJrachloride,  VOL. 

Sol.  with  decomp.  m  H20,  alcohol,  and 
ether.  (Roscoe.) 

SoL  in  H20  with  decomp. 

Sol.  in  fuming  HC1  with  decomp. 

Sol  in  anhydrous  CHCls  or  glacial  acetic 
acid  apparently  without  chemical  change. 
(Kbppel,  Z  anorg  1905,  46.  346.) 

Vanadium  ^fluoride,  VF2, 

Sol.  in  HF  with  evolution  of  H2  and  forma- 
tion of  VFa.  (Manchot,  A.  1907,  357,  135.) 

Vanadium  tfnfluoride,  VF3. 

Nearly  insol.  in  H20  and  organic  solvents. 
(Ruff,  B.  1911,  44.  2544.) 

4-3H20.  Efflorescent  Easily  sol.  in  cold, 
extremely  so],  in  hot  H20  with  decomp. 
Can  be  recryst.  from  HF+Aq.  Insol.  in 
strong  alcohol.  (Petersen,  J.  pr  (2)  40.  48.) 


Very    yroscopc 
Easily  sol.  in  H20. 
Difficultly  sol.  in  S02C12  and  SiCU 
SoL  in  POCls  with  evolution  of  gas 
Sol  in  acetone  and  acetic  acid. 
Difficultly   sol.   in   alcohol  and   CHCls. 
(Ruff,  B.  1911,  44.  2545.) 


Vanadium 

Easily  sol.  in  H2O. 

Easily  sol.  in  alcohol,  CHCls,  acetone,  and 
ligroin.  Insol.  in  CS2.  Decomp.  toluene 
and  ether.  (Ruff,  B.  1911,  44.  2549.) 

Vanadium  ^fluoride  with  MF» 
See  Fluovanadate,  M. 
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Vanadium  hydride, 

Stable.    Does  not  react  with  boihng  H20. 

Not  attacked  by  boiling  HC1,  but  oxidized 
by  hot  H2S04 

Sol.  in  boiling  HN03.  (Muthmann,  A 
1907,  365.  86.) 

Vanadium  dihydroxide,  VO,  zH20. 

Insol.  in  KOH  or  NaOH+Aq. 

V(OH)2.  Sol.  in  HC1.  (Locke  and  Ed- 
wards, Am.  Ch.  J.  1898,  20.  598.) 

Vanadium  inhydroxide,  V203,  xH20. 

Easily  sol  in  all  acids.  (Petersen.  J,  pr. 
(2)  40.  49.) 

Vanadium  tefrohydroxide  (Hypovanadic  hy- 
droxide), V202(OH)4-f  5H20. 

Easily  sol.  in  acids  or  alkalies.  (Crow, 
Chem.  Soc.  30,  453 ) 

Vanadium  Zniodide,  VT8-f  6H20. 

Very  hydroscopic;  sol.  m  H20.  Only  si 
sol.  in  cold  cone  HI+Aq. 

Sol.  in  alcohol.  (Piccini,  Z  anorg.  1899, 
19.  399 ) 

Vanadium  nitride,  V2N. 

Insol.  in  H20.  HC1,  and  KOH+Aq.  Sol 
in  HNO8+H2S64 

Decomp.  by  fusing  with  KOH  (Muth- 
mann, A.  1907,  366.  93.) 

Insol.  in  liquid  NHa.  (Gore,  Am  Ch.  J. 
1898,  20.  830.) 

VN     (Roscoe,  A.  suppl.  6.  114.) 

VN2  Not  attacked  by  cold  HNOs+Aq. 
(Uhrlaub,  Pogg  103.  134.) 

Vanadium  dioxide,  VO, 

Insol.  in  H20;  easily  sol  in  dil  acids. 
(Roscoe,  A.  suppl.  6.  95  ) 

Vanadium  fnoxide,  V2O3. 

Oxidized  in  H2O  in  contact  with  air  and 
then  dissolves.  Insol.  in  acids,  except  HNOs, 
and  in  alkalies +Aq.  (Roscoe,  A.  suppl  6. 
99.) 

Easily  sol.  in  HF.  (Petersen,  J.  pr.  (2)  40. 
48) 

Vanadium  tefroxide,  V02. 

Sol.  in  acids  and  alkalies  -f  Aq. 

Vanadium  pentiadde,  V206. 

Sol.  in  about  1000  pts,  H20.    (Berzelius.) 

Sol.  in  acids,  alkali  hydrates,  and  carbon- 
ates +Aq.  Insol.  in  absolute,  very  si.  sol. 
in  dil.  alcohol.  " 

Insol.  in  glacial  HCJEaOj. 

Sol.  in  cone.  KF+Aq.  (Ditte,  C.  R.  105. 
1067.) 

Sol.  in  H2C2O4+Aq  and  alkali  oxalates+ 
Aq.  (Halberstadt,  Z.  anal.  22.  1.)  I 

Three  modifications. — (a)  Forms  hydrates1 


with  2,  and  5H2O.  Sol.  in  H20.  1 1.  of  sat. 
solution  contains  8  g.  VaOs. 

(/3)  V20fi,  2H20.  Very  si.  sol.  in  H20.  11. 
of  sat  solution  contains  0,5  g.  V2O6. 

(7)  V2O6,  5H2O.  Less  sol.  in  H20  than 
011.  H20  contains  0.05  g.  V20fi  when  sat- 
urated (Ditte,  C  R.  101,  698.) 

See  Vanadic  acid. 

Vanadium  oxide,  V4O9=2V02,  V205. 

See  Vanadate,  vanadium. 

V204,  V2O5-P/3H2O.  (Bnerley,  Chem. 
Soc.  49.  30  ) 

See  also  Vanadiovanadic  acid. 

V20<,  2V206+8H20 

See  Vanadate,  vanadium. 

Vanadium  pentoxide  with  MF. 
See  Fluoxyvanadate,  M. 

Vanadium  oxy  compounds. 
See  Vanadyl  compounds. 

Vanadium  silicide,  V2Si. 

Insol.  in  H20 

Not  attacked  by  HC1,  HNO3  or  H2S04. 
Readily  attacked  by  HF. 

Not  attacked  by  KOH+Aq,  NaOH+Aq 
orNHjOH.  Decomp  by  fused  KOH. 

Insol.  in  alcohol,  ether  and  benzene. 
(Moissan,  C.  R.  1902,  135.  496.) 

VSi2.  Sol.  in  HF;  insol.  in  acids  and  al- 
kalies. 

Decomp.  by  fused  KOH.  (Moissan,  C.  R. 
1902,  136.  78.) 

Vanadium  ^sulphide,  V2S2. 

Insol  in  boihng  dij.  or  cone.  HGL  dil. 
H2SO4+Aq,  or  cold  cone  H2S04.  Easily 
sol.  in  hot  dil.  or  cone.  HN03+Aq,  or  in 
boiling  cone.  H2SO4.  Insol.  in  alkalies+Aq. 
SI.  sol.  in  KSH+Aq;  sol.  in  NH4SH+Aq. 
(Kay,  Chem.  Soc.  37.  728.) 

Vanadium  bisulphide,  V2SS. 

Insol.  in  cold  HC1  or  dil  H2S04+Aq.  Very 
si.  sol.  in  hot  HC1  or  dil.  H2SO4+Aq.  More 
sol.  in  HNOa+Aq  or  cone.  H2S04.  SI.  sol. 
in  NaOH  or  NH4OH+Aq.  Easily  sol.  in 
(NH4)2S  or  NH4SH+Aq,  also  in  K2S+Aq. 
(KTay,  Chem.  Soc.  37.  728.) 

Vanadium  pentasulphide,  V2Sfi. 

SI.  attacked  by  hot  cone.  HC1  or  hot  dil. 
HaS04-hAq;  sol.  in  hot  cone.  H2SO4.  Sol.  in 
hot  dil.  HNOj+Aq.  SI.  sol  in  NH4OH+Aq, 
but  easily  dissolved  by  NaOH-fAq.  SI.  sol 
inNaaS+Aq.  Sol.  in  NH4SH+Aq.  (Kay.) 

Vanadium  sulphochloride  sulphur  chloride, 

4VSC18,  S2C12. 

Decomp.  in  the  air.  (Koppel,  Z.  anorg. 
1905,  46.  357.) 
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Vanadous  acid. 

Ammonium  vanadite,  basic,  2(NE4)2O, 
V204. 

SI.  sol  in  cold,  easily  in  hot  B20.  (Ditte, 
C. B.  102.  1310 ) 

Ammonium  vanadite,  (NB4)^V409-I-3E20. 

Sol.  in  E20.    (Crow,  Chem.  Soc.  30.  460.) 

•f  sE20.    Sol.  in  E2O. 

Insol.  m  alcohol,  ether  and  ammonia. 
(Koppel,  Z.  anorg.  1903,  36.  297.) 

-f-3E20.  Easily  sol.  in  E20.  (Mawrow, 
Z.  anorg.  1907,  55,  150.) 

Barium  vanadite,  BaV409-f  4E2O. 
Ppt.     (Koppell,  Z.  anorg.  1903,  36.  300  )i 
+5E20.  Precipitate.   Easily  sol  inENO3, 

or  HCl+Aq.    (Crow,  Chem.  Soc.  30.  460.) 

Lead  vanadite,  PbV409. 
Ppt.     (Crow.) 

Potassium  vanadite,  K2V409+4E20. 

Sol.  in  E20.  : 

Insol.  in  alcohol,  ether  and  ammonia 
(Koppel,  Z.  anorg.  1903.  36.  300  ) 

+7E20.  Easily  sol.  in  E20.  Insol.  in> 
cold,  sol  in  hot  KOE-f  Aq.  Insol.  in  alcohol. 
(Crow.) 

+E2O.    (Ditte,  C-  B.'  102.  1310.)          .      , 

Silver  vanadite,  Ag2V409. 
Ppt.  .  (Crow.) 

Sodium  vanadite,  Na2V409+4E2O. 

Sol.  in  E2O.  fc;    ' 

Insoik  in  alcohol,  ether  and  ammonia., 
(Koppel,  Z.  anorg.  1903,  36.  299.)  j 

+7E20.  Easily  sol.  in  E20.  (Crow,  Chem.' 
Soc.  30. 459.)  .  | 

Vanadosotungstic  acid.1  ' 

Ammonium  vanadosotungstate, 

5(NE4)20,  2V204, 14WOS+13E20. 
Very  sol.  in  E2O.     (B.  F.  Smith,  J.  Am. 
Chem.  Soc.  1903,  25.  1228.) 

Vanadous  acid. 
See  Eypovanadic  acid.  | 

Vanadovanadic  acid, 
See  Vanadicovanadic  acid.  Uf> 

Vanadyl  bromide,  VOBr. 

Very  si  sol.  in  H20,  acetic  anhydride, 
ethyl  acetate,  and  acetonfet^  '  ''  ,  ;»*"  ff"  '| 

fiisol.  in  alcohol,  ether,  ^acetic  acfdf,'C£tGl«j 
toluene  and  CC14.'  (Buff,,  B.  1911,  44.  2537,) 


Vanadyl  ^bromide, 

Very  dehquescent,  and  sol.  M  H2O.    (Bos- 
coe.)  ,  "& 


Vanadyl  inbromide,  VOBrs. 

Very  dehquescent,  and  quickly  decomposes 
in  moist  air  Sol.  in  H2O.  (Boscoe.) 

Vanadyl  bromide,  V2O8Br2,  2HBr+7H2O. 
Very  deliquescent.    (Ditte,  C.  P .  102. 1310.) 

Vanadyl  sermcnloride,  V2O2C1. 

Insol.  in  H20.  Easily  sol.  in  HNOa-f-Aq. 
(Boscoe,  A.  suppl  6.  114.) 

Vanadyl  wonochloride,  VOC1. 

Insol  in  H2O.'  Easily  sol.  in  HN03-f  Aq. 
(Boscoe.) 

Vanadyl  ^chloride,  VOC12. 

Deliquescent.  ,  Slowly  decomp.  by  H20. 
Easily  sol  in  HN03+Aq.  (Boscoe.) 

Vanadyl  inchloride,  VOC18. 

Deliquescent    Sol  in  H2O  and  alcohol  with 
decomp     (Bedson,  A   180.  235.) 
Sol.  in  ether  with  combination. 

Divanadyl  chloride,  V2O4Cl2-f  5H20. 

Dehquescent,  and  sol.  in  H2O,  fuming 
HC1,  or  alcohol.  (Crow.  Chem.  Soc  30. 457.) 

Vanadyl  chloride,  V208Cl2-f4H20. 

Very  deliquescent  (Ditte,  C  B.  102. 
1310 ) 

Vanadyl  platinum  chloride. 
See  Chloroplatinate,  vanadyl. 

Vanadyl  Zn'chloride  ammonia,  VOClj,  xNHt. 
Decomp.  by  H2O.    (Boscoe.) 

Vanadyl  ^fluoride,  VOF2. 

Insol.  in  H20.  Insol.  in  alcohol,  ether, 
CHC13.  SI.  sol.  in  acetone.  (Buff,  B.  1911, 
44.  2546.) 

Vanadyl  tfnrluoride,  VOFS.  - 

Very  hydroscopic.     Easily  sol.  in  H2O. 
Sol.  in  POC13  with  evolution  of  gas. 
cultly  sol,  in  PCls  and  AsCla.    ^l*jijn.v 
CHC1S  and  acetic  anhydride.  (BuS.  "B. TS- 
44.2547.) 

It  '  * 
Vanadyl  fluoride  with.  MF. 

See  Fluoxyvanadate,  and  Fluozhypovana- 
date,  M.  .  "">  -  ,'  u 

Vanadyl  iodide,  V2O8I2,  3HI+10H2O.      , 
-  Very  deliquesoeat.  and  sol.  in  H20.  •  (Dit^e, 

c.  B,  102. 1310.)  , ,    ',;,;•; 

V208l?4  2HI+SUfeO.   As  abo^e. » 

Vanadyl  stiTphide,  V^S  (?j:    M™  ~        u? 

(a)  InsoL-  in.HA  $kki^.$y^^^ 
+Aq.    Sol.  I  r 
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(b)  Sol.  in  alkalies,  alkali  carbonates,  and 
sulphides+Aq  Insol.  in  acids.  (Berzelius.) 

Water,  H20. 

Water  is  the  most  universal  solvent.  It 
absorbs  all  gases,  usually  with  an  increase  of 
volume,  seldom,  as  in  the  case  of  NH3,  with 
a  diminution  of  volume.  It  dissolves  almost 
all  solids  in  greater  or  less  quantity,  and 
mixes  with  or  dissolves  considerable  amounts 
of  many  liquids. 

Miscible  with  alcohol.    Sol.  in  36  pts.  ether. 

Sol.  in  30-33  vols.  ethyl  acetate.    (Becker.) 

Sol.  in  5  vols.  lodhydrin. 

SI.  sol.  in  most  of  the  fatty  oils. 

Solubility  in  organic  solvents  at  t°. 


Solvent 

t° 

G  HsOin 
100  g  of  the 
solution 

JB.2U 

DH 
Dii 
Ins 
Kn 
Qu 

Benzene 

+3 
23 
40 
55 
66 
77 

0.030 
0  060 
0.114 
0.184 
0.255 
0.337 

Petroleum 
bpt.  190-250° 
at  atmos.  pressure 

—  2 
-1-18 
23 
30 
36 
53 
59 
61 
66 
79 
85 
94 

0.0012    , 
0.005 
0.007 
0.008 
0.012 
0  026 
0  031 
0.035 
0.043 
0.063 
0  075 
0.097 

Sol 

Sol 
tense 

Xant 
( 

Ea 
MioL 

Paraffin  oil 
bpt.  200-30p° 
at  10  mm.  pressur 

+16 
50 
65 
73 

77 
94 

0.003 
0.013 
0.022 
0.030 
0.035     , 
0,055 

(Groschuff,  Z  Elektrochem,  1911,  17.  350.) 

JVhite  precipitate,  fusible. 
See  Mercuri&'ammonium.  chloride. 

White  precipitate,  infusible. 
See  Mercuric  chjorjpiide.  .     4jK 


Sol.  jp 


Easily  ^ol  in 


chloride, 
1 


Xanthochromium  chloride. 


More  sol.  in  H2O  than  the  roseo,  but  less 
than  the  purpureo  salt. 

Solution  decomp.  by  light  or  boiling.  De- 
comp.  by  dil.  acids  Sol  in  NaOH+Aq  and 
in  NH4OH-hAq  (sp.  gr.  0.91)  Insol.  in 
alcohol.  (Christensen,  J.  pr.  (2)  24.  74  ) 

-  chloroplatinate,  Cr(M)2)(NH8)5PtCle. 

Insol  in  pure  H20,  but  sol.  when  warmed 
with  H20  containing  HC1,  with  formation  of 
a  new  double  salt.  (Christensen  ) 

mercuric  chloride,  Cr(N02)(NH8)5Cl2, 


Precipitate.   Decomp  by  long  contact  with 
H2O     (Christensen  ) 

-chromate,  Cr(NOJJ)(NH8)5CrO4. 
Difficultly  sol.  in  H2O.    (Christensen.) 

•  dtchromate,  Cr(N02)(NH8)6Cr207. 
Difficultly  sol.  in  H2O.    (Christensen.)  - 


dithionate, 

Insol.  in  cold  H20.    (Christensen  ) 


e,  Cr(N02)(NH3)5(OH)2. 
Known  only  in  solution.     (Christensen.) 

.  iodide,  Cr(N02)(NH8)5I2, 
Quite  difficultly  sol.  in  H2O.    (Christensen.) 

-  nitrate,  Cr(N02)(NH8)fi(N08)2. 
Sol.  in  about  150  pts.  H20     (Christensen.) 

—  sulphate,  Cr(N02)(NH8)6S04+H2O. 
Sol.  in  H20  and  fNH4)2SC>4-4-Aq.    (Chris- 
nsen.) 

Xanthocobaltic  bromide, 

Co(NH3)6(N02)Br2. 

Easily  sol.  in  cold  H20.     (Werner  and 
Miolati,  Gazz.  ch.  it  23,  2.  140  ) 

bromonitrate,  Co(N02)(NHa)6(N08)Br. 
81.  sol.  in  cold,  more  easily  in  hot  H30. 

CGibbs  )  ,  •      ' 


§L  sol  in  cold  H20,  and  decomp.  by  boiling 
therewith.  Insol.  in  HCl-hAq  and  alkali 
chlorides  -f-Aq.  Easily  decomp,  by  boiling 
with,  acids,  even  di]wte.  •  (Gibbs  and  Genth.) 

Sol.  in  50  pts.  cold  H20'  (J6rgensen/  Z. 
anorg.  6.  172.)  '  ' 


te  —  i  mdfairic  cMoride.,- 

2HgCla+H20.  ,     ' 

r?  ^Infeol  4n  ^old,  jsl.  sol.  in  hot  H20  without 
decomp.   More  sol.  in  acidified  H20. 
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Xanthocobaltic  chloraurate, 

Co(N02)(NH8)6Cl2>  AuCl34-H2O. 
Can  be  easily  crystallised  out  of  hot  H2O 
(Gibbs  and  Genth,  Sill.  Am.  J  (2)  24.  90.) 

chloronitrate,  Co(N02)(NE3)5(N08)Cl 

SI.  sol  in  cold,,  more  easily  in  hot  H20 


-  chloronitrate  gold  chloride, 

Co(N02)(NH3)5(NO3)ClJ  AuCls. 

-  chloronitrate  platinic  chloride, 
2Co(N02)(NE8)5(NO8)Cl,  PtCl,. 

-chloroplatiaate,  Co(NO2)(NE8)6Cl2, 


PtCl4+H20. 
Scarcely  sol.  in  hot  or  cold  H20     Can  be 
recryst  from  dil.  HNOs+Aq    Sol  in  hot  dil. 
HCl-f  Aq     (Gibbs  and  Genth,  Sill  Am.  J.  (2) 
24.  91 ) 

chromate,  Co(N02)(NH8)*Cr04+H20 

Very  si.  sol  in  cold,  and  but  slightly  sol.  in 
hotH20.    (Gibbs.) 

-  ^chromate,  Co(N02)(NHs)6Cr207. 


Easily  sol.  in  hot  H2O. 

ferrocyanide,[Co(N02)(NH8)J2Fe(CN)6 

+7H26. 

Nearly  insol.  in  cold,  decomp.  by  warm 
0 
-f  6H20     (Braun,  A.  132.  47.) 

iodide,  Co(N02)(NH3)5I2. 


Sol.inH2O.    (Gibbs.) 

iodosulphate, 

[Co(N02XNH3)6]2(S04)I2 
Sol.  in  H20. 

periodosulphate, 

[Co(N02)(NH8)6]2(S04)l4. 
Easily  decomp.  by  hot  H20. 


nitrate,  Co(N02)(NH8)6(N08)2. 


SI.  sol.  in  cold,  moderately  soL  in  hot  H20. 
Decomp.  by  boiling.  Much  less  sol.  than 
NH4C1  or  (NH4)2S04  in  cold  H20.  Insol.  in 
BOSK)*,  (Gibbs  and  Genth ) 


nitrite,  Co(N02)(NH,)5(NOa)»+2HaO. 
Sol.  inH2O.    (Gibbs) 

cobaltic  nitrite,  Co(NO2)(NH,)6(NO2)2 
-f-2H20. 

SI.  sol.  in  HjjO.    (Gibbs,  Proc.  Am.  Acad. 
1.  8.) 
Is  nitratopurpureocobaltic  cobaltic  nitrite, 


[(NO3)Co(NH3)6j3[Co(N02)6]2+2H20      (Jor- 
gensen,  Z  anorg  5.  175  ) 

[Co(N02)  (NHs)5]s[Co(NO2)6]2.  Not  so 
difficultly  sol.  as  the  luteo  salt  (Jorgensen.) 

Xanthocobaltic  gramme  cobaltic  nitrite, 

Co2(N02)a(NH3)io[Co2(NH3)4(N02)8]2. 

Can  be  recryst  from  hot  H20  (Gibbs, 
Proc.  Am.  Acad.  11.  8.) 

=  (NO2)Co(NH3)5[(NO2)2(NH3)2Co(NO2)2]2. 
Xanthocobaltic  famine  cobaltic  nitrite. 
Very  si.  sol  in  cold  H20.  (Jorgensen,  2J. 
anorg.  5.  180.) 

oxalate,  Co(N02)(NH*)fiC2O4. 

Nearly  insol.  in  cold,  si,  sol.  in  hot  H2O. 

stilphate,   Co(N02)(NH8)6S04. 

Moderately  sol.  in  hot,  much  less  in  cold 
H2O  Sol  without  decomp.  in  H2SO4-|-Aq 
(Gibbs  and  Genth.) 

SoL  in  25  pts  hot  H20  acidified  with 
HCaHaOa.  (Jdrgensen,  Z.  anorg.  6.  172.) 

4Co(N02)(NH8)5S047  3H2S04.  Decomp. 
by  H20,  not  by  absolute  alcohol,  (Jorgensen.) 

Xanthorhodium  bromide, 

(N02)Rh(ISrH3)5Br2. 

Moderately  sol.  in  E20.  (Jorgensen,  J. 
pr.  (2)  34.  394.) 

chloride,  (N02)Bh(NH3)6Cl2. 

Much  more  sol,  in  H20  than  the  nitrate. 

chloroplatinate,  (N02)Rh(NH3)6PtCl6. 

Ppt.    Extremely  sL  sol  in  cold  H20 


dithionate,  (NO2)Rh(NH3)fiS2O6+HaO. 
Nearly  insol.  in  H20. 


,  (NO2)Rh(NH8)5SiF6. 


Ppt. 

-  hydroxide,  (NOa)Rh(NH3)6(OH)a. 

-  nitrate,  (NO2)Rh(NH8)5(NO»)2. 
Moderately  soL  in  cold,  easily  in  hot  H2O. 

Insol.  in  alcohol.   Less  sol  in  cone  NH4OH-f- 
Aq  than  in  H2O. 

Insol  indil  HNO3-hAq;soL  inHN03+Aq 
of  1.4  sp.  gr. 

-  .  oxalate,  (NOa)Rh(NH8)6Ca04. 
Nearly  insol.  in  cold  HaO.    Very  sL  soL  in 

warm  H20.    Easily  soL  m  dil.  HC2H30«+Aq. 

-  sulphate,  (NO2)Rh(NH8)*S04. 

Slowly  sol.  in  cold,  quite  easily  hi  hot  H20. 

4(N02)Rh(NH8)5S04,  3H2S04.  SI.  sol.  in 
cold,  easily  in  hot  H^.  Can  be  recrystal- 
lized  from  dil.  HaSO4+Aq. 
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Xenon,  Xe. 

Absorption  by  H20  at  t°. 


t° 

Absorption  -coefficient 

0 
10 
20 
30 
40 
50 

0.2189 
0  1500 
0.1109 
0.0900 
0.0812 
0.0878 

(Antropoff,  Roy.  Soc.  Proc.  1910,  83,  A,  480.) 
Ytterbium,  Yb. 


Ytterbium  bromide,  YbBr8+8H20. 
Very  sol   in  H20.    Hydroscopic 
Z.  anorg.  1902,  32.  135.) 


(Clave, 


Ytterbium  chloride,  YbCl8+6E20. 

Very  sol.  in  H2O.  (Cleve,  Z.  anorg.1902, 
32.  134 ) 

Mpfc  150-155°  Anhydrous  salt  is  sol.  in 
£[26  and  in  alcohol.  (Matignon,  A.  ch.  1906, 
(8)  8.  442.) 

Ytterbium  oxide,  Yb208. 

Slowly  attacked  by  cold  or  warm  acids, 
but  easily  sol.  at  100°. 

Ytterbium  oxychloride,  YbOCl. 
Ppt    (Cleve,  Z.  anorg.  1902,  32.  135.) 

Yttrium,  Y. 

Decomposes  H20.  (Cleve,  Bull.  Soc.  (2) 
21.  344.)  Decomp.  H20  slightly  at  ord  temp., 
more  rapidly  by  boiling.  Easily  sol  in  ail 
acids,  even  acetic  acid  Slightly  acted  upon 
by  cone  H2S04.  Decomposes  hot  KOH+Aq 
and  cold  NH4Cl-hAq.  Not  attacked  by 
NH4OH+  Aq  (Popp,  A.  131.  179.) 

Popp's  yttrium  contained  erbium. 

Yttrium  bromide,  YBrs. 

Sol.  in  H20  with  evolution  of  heat.  (Du- 
born,  C.  R.  107.  243.) 

-h9H20.  Deliquescent.  Easily  sol.  in  H20 
and  alcohol.  Insol.  in  ether.  (Cleve  ) 

Yttrium  carbide,  YC2. 

Decomp.  by  EUO  and  by  dil  acids;  very 
slowly  attacked  by  cone,  acids.  (Moissan, 
C.  R.  1896,  122.  575.) 

Decomp.  by  H20  and  dil.  acids.  (Petters- 
son,  B.  1895,  28.  2421.) 

Yttrium  chloride,  YOU. 

Anhydrous.  Sol.  in  H20  with  evolution  of 
heat.  (Cleve.) 

+6H20.  Deliquescent.  Very  sol.  in  H20. 
SI.  sol.  in  alcohol.  Insol,  in  ether.  (Cleve.) 

Mpt.  156-160°;  sol.  in  alcohol. 


60.1  grams  anhydrous  salt  are  sol.  in 
100  grams  of  abs.  alcohol  at  15°. 

6.5  grams  are  sol.  in  100  grams  pyridine. 
(Matignon,  A.  ch  1906,  (8)  8.  437.) 

Yttrium  fluoride,  YF8+^H20. 

Nearly  insol  in  dil  acids.    (Cleve.) 

Yttrium  hydroxide,  Y208,  6H20  or  Y206E6-f- 
3H20. 

Insol.  in  H20. 

Insol  in  KOH  or  NaOH+Aq.  Easily 
sol.  in  acids.  Sol.  in  alkali  carbonates +Aq. 
When  freshly  pptd ,  easily  sol.  in  NH4C1-F- 
Aq. 

Yttrium  iodide,  YI8. 

Very  deliquescent.    Easily  sol  in  H2O  and 
alcohol. 
SI.  sol  in  ether.    (Cleve.) 

Yttrium  oxide,  Y208. 

Insol.  in  H20.  SI.  sol.  in  cold  HC1,  HN08; 
or  dil  H2SO4-f  Aq,  but  gradually  completely 
sol.  on  warming.  Insol.  in  NH4OH  and  si. 
sol.  in  KOH-fAq.  Sol,  in  HC2H3O2+Aq. 
Somewhat  sol  in  K2C084-Aq. 

Yttrium  peroxide,  Y4C>9. 

(Cleve,  Bull.  Soc.  (2)  43.  53.) 

Yttrium  oxychloride,  Y202C12. 
Insol.  in  H20.    (Popp.) 

Yttrium  sulphide,  Y2S8. 

Not  prepared  in  pure  state  Impure  is 
insol  in  H2O,  and  partially  decomp.  thereby. 
Easily  sol.  in  acids  with  decomp  (Popp  ) 

Zinc,  Zn. 

Not  attacked  by  pure  cold  H20.  Slowly 
oxidised  by  boiling  H2O.  Pure  H2O  free  from 
O  dissolved  nothing  from  2500  sq.  mm.  Zn. 
Presence  of  air  containing  C02  caused  a  solu- 
tion of  3  5  mg.  Zn,  which  maximum  was 
reached  in  2  days.  Air  without  C02  also 
caused  a  slight  action,  (Snyders,  B,  11.  936.) 

100  ccm.  distilled  H20  dissolved  14  mg.  Zn 
from  11.8  sq.  cm  in  one  week,  during  which 
air  free  from  C02  was  passed  through  the 
liquid,  and  19  mg.  when  air  containing  CO 2 
was  used  (Wagner,  Pingl.  221.  260.) 

Filtered  rain  water  was  found  to  contain 
20  mg.  Zn  per  1  (Burg,  Isis,  1873.  119.) 

Very  pure  H20,  when  conducted  through 
a  great  length  of  galvanized  iron  pipe,  con- 
tained 1.7  pts.  Zn  to  100,000  pts.  H20. 
(Davies,  J.  Soc.  Chem.  Ind.  1899,  18.  102.) 

Action  of  H20  on  Zn  in  galvanized  pipes 
is  caused  by  electrolysis.  (Smetham,  C.  N. 
1879.  39.  236.) 

All  kinds  of  H20  attack  Zn,  rain  water  the 
least. 

In  distilled  H20  exposed  to  air  Zn  is  abun- 
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dantly  coated  with  ZnC03,  2ZnO  +  3H2O.  By 
allowing  32  g.  Zn  to  stand  in  270  cc.  distilled 
H20  in  a  flask  loosely  stoppered  with  filter 
paper,  1.2  pts.  Zn  to  100,000  pts.  H20  was 
found  in  solution  in  1-2  days.  (Smith,  J.  Soc 
Chem.  Ind  1904.  23.  475  ) 

Sol  in  all  acids  Very  slowly  sol.  in  dil. 
HC1  or  H2S04+Aq  in  glass  vessels  if  Zn  is 
pure.  According  to  Jacquelain,  24  hours  were 
necessary  to  dissolve  6  g.  pure  #inc.  When 
fused  at  the  lowest  possible  temperature,  it  is 
much  more  slowly  sol.  than  when  heated  to  a 
red  heat.  In  both  cases  it  is  much  more 
rapidly  dissolved  if  cooled  quickly.  (Bolley, 
A.  95.  294;  Rammelsberg.) 

Dil.  H2S04-hAq  dissolves  given  %  zinc  in  the 
same  length  of  time  (B=  according  to 
Bolley,  R  =  according  to  Rammelsberg) 


Slowly  cooled      Rapidly  cooled 

B                 R         B 

R 

Cast  at  the  melt- 

ing point            42  5      74.1    13.0 

0  9 

Cast  at  a  red  heat  100.0      69.4   85.5 

9.5 

50  ccm.  H2S04+Aq  dissolved  in  2  hours 

the 

following  amts.  from  1  sq  cm.  Zn  at  t 

0 

t° 

Strength  of  acid 

Gnna.  dissolved 

20 

H2S04 

0.000 

130 

tf 

0  075 

150 

It 

0  232 

20 

H2S04+H20 

0  002 

130 

it 

0  142 

150 

(C 

0  345 

20 

H2S04+2H20 

0.002 

130 

K 

4  916 

150 

it 

5  450 

20 

H2S04-f3H20 

0.005 

130 

cc 

3.080 

20 

H2S04-h4H20 

0.049 

130 

cc 

0  456 

20 

H2S04+5H20 

0.027 

130 

t( 

0  337 

20 

H2S04-h6H20 

0  018 

100 

u 

3  16 

(Calvert  and  Johnson,  Chem.  Soc.  19.  437 ) 

C.  P.  zinc  is  more  quickly  sol  in  dil  acids 
in  vacup  than  under  normal  pressure,  the 
ratio  being  about  1:6.5.  The  rate  of  solubil- 
ity increases  slowly  with  rise  of  temp,  from 
0°  to  98°,  when  it  amounts  to  about  4  times 
that  at  Ob,  but  from  98M000  the  increase  is 
thirteenfold.  Thus,  as  an  average  of  6  ex- 
periments, dil.  H2SO4+Aq  (1:20)  dissolves  in 
30  minutes  2,1  mg.  Zn  at  0°;  4.9  mg  at  20°: 
7.4  mg.  at  60°;  9.3  mg.  at  98°;  but  122.1  mg. 
at  100°.  If,  however,  the  acid  was  prevented 
from  boiling  by  increasing  the  pressure,  the 
sudden  increase  between  98°  and  100°  does 
not  take  place. 


The  rate  of  solubility  in  dil  H2S04-fAq 
(1 : 20)  is  also  increased  175  times  by  the  addi- 
tion of  Cr03  and  306  times  by  the  addition 
of  H202.  The  above  phenomena  are  ex- 
plained by  assuming  the  formation  of  a 
condensed  hydrogen  atmosphere  around  the 
metal,  which  prevents  the  further  action  of 
the  acid  (Weeren,  B  24.  1785  ) 

Not  attacked  by  HN03+Aq  of  1.512  to 
1.419  sp.  gr.  at  a  temp  of  —18°  or  less,  but 
violently  attacked  if  temp,  is  raised.  HNO3+ 
Aq  of  1  419-1  401  sp  gr.  does  not  attack  Zn 
at  temp  of  a  freezing  mixture,  but  violently 
atO°.  More  dil  HNOs+Aq  attacks  Zn  even 
at  -20°.  (Millon,  A  ch  (3)  6.  99.) 

Sol.  in  H2CO3-j-Aq     (Berzelms  ) 

Solubility  of  Zn  in  acids  is  very  much 
affected  by  the  presence  of  small  quantities 
of  various  metallic  salts.  Small  amts.  of 
PtCl44-Aq  accelerated  the  action  of  E2S04-f- 
Aq  149  times,  and  As2O8  123  times.  HgCl2 
has  a  strong  retarding  action  owing  to  pptn. 
of  Hg  on  the  Zn. 

The  rate  of  solution  of  Zn  in  acids  and  the 
effect  of  changes  in  concentration  and  tem- 
perature and  of  the  presence  of  inorganic 
salts  and  organic  substances  on  this  rate  has 
been  studied.  26  Tables  are  given.  (Ericson- 
Aur£n,  Z.  anorg.  1901,  27,  209-253,) 

Speed  of  solution  in  H2SO4  and  in  HC1 
(Centnerszwer,  Z.  phys  Ch.  1914,  87.  692.) 

Various  saline  solutions  have  a  strong  sol- 
vent power  in  presence  of  PtCl4,  ^  e.  KC1, 
NaCl,  Na2S04,  K2S04,  MgSO4+Aq  PtCl4 
also  causes  Zn  to  decompose  distilled  H2O. 
CuSO4  has  a  similar  but  less  energetic 
effect. 

In  all  the  above  cases  the  disengagement  of 
hydrogen  is  slower  in  the  dark  than  in  the 
light.  (Millon,  C.  R.  21.  37.) 

According  to  Barreswill  (C.  B.  21,  292)  the 
above  reactions  are  all  caused  by  galvanic 
action  due  to  pptd.  metal,  and  a  piece  of  Pt 
in  contact  with  the  Zn  causes  the  same  action 
as  the  PtCl4  in  solution. 

Easily  sol.  in  alkahes-f  Aq,  even  NH4OH-|- 
Aq,  especially  when  the  Zn  is  in  contact  with 
Fe.  Sol  in  NaCl-j-Aq  with  pptn.  of  ZnO. 
(Siersch,  J.  B.  1867.  257 ) 

Sol.  in  sat.  alkali  and  alkali-earth  chlorides 
+Aq.  (Post,  1872.) 

Sol  in  NH4  salts+Aq.  (Lorin,  J.  B.  1865. 
124.) 

Sol'  in  sat.  Na2S04,  K2SO4,  MgS04,  NaN08, 
KJSTOa,  Ba(N08)2,  CaCl2,  MgCl2.  and 
NHUNOs+Aq  Chlorides  and  sulphates 
(especially  Na2SO4  and  MgCU)  have  strong- 
est action,  MgSCU  and  nitrates  the  least.  The 
action  was  greatly  increased  by  heat.  (Sny- 
ders,  B.  11.  936.) 

Sol.  m  boiling  NH4C1  +Aq  Sol.  in  neutral 
FeCl2-|-Aq  with  pptn.  of  Fe,  especially  easily 
at  100°.  (Capitaine,  C.  R.  9.  737.) 

Sol.  in  NiS04H-Aq  with  pptn.  of  NiO. 
(Tupputi.) 

SoL  in  cone,  hot  ZnQU+Aq,  but  Zn  oxy- 
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chloride  is  pptd  on  diluting     (Ordway,  Am. 
J.  Sci.  (2)  23.  222  ) 
Sol.  in  GlSO4+Aq.    (Debray  ) 

Solubility  of  Zn  in  dilute  solutions  of  salts' 
100  ccm  of  solutions  of  the  given  salts 
were  allowed  to  act  one  week  on  11.8  sq 
cm.  Zn  while  a  current  of  air  witn  or 
without  CO2  was  passed  through  the 
solution. 


Salt 

G    salt 
in  100  ccm. 
solution 

Mg    Zn 
dissolved 
without  CO2 

Ms  Zn 
dissolved 
with  COa 

NaCl  1 

or      f 

0  5 

7 

3S 

KC1    I 

NH4C1 

1  0 

51 

36 

MgCl2 

0  83 

18 

54 

K2S04 

1  0 

30 

53 

KN08 

iro 

9 

37 

Na2CO3 

1  0 

13 

NaOH 

0.923 

60 

Ca02H2 

Sat 

3 

(Wagner,  Dingl.  221.  260  ) 

Action  of  dil.  salt  solutions  (1%)  on  Zn.  'The 
following  amts.  of  Zn  in  mg.  were  dis- 
solved from  2500  sq.  mm.  Zn  m  14  days 
by  400  ccm  1%  solution  of  the  feiven 
salts: 


Violently  decomp  by  dil  HC1  or  H2S04+Aq, 
also  by  HN03+Aq  Completely  sol.  in  HC1 
+Aq  mixed  with  a  little  HNO3  (Cooke  ) 

Zinc  azoimide,  basic,  Zn(OH)N8. 

Very  si.  sol.  in  H20.  Decomp.  by.  hot 
H2O.  (Curtius,  J  pr.  1898,  (2)  68.  293.)  ' 

Zinc  azoimide  ammonia,  ZnNe,  2NHS. 

Insol.  in  H20,  but  gradually  decomp. 
thereby.  (Dennis,  J  Am.  Chem  Soc.  1907 
29V  20.) 

Zinc  bromide,  ZnBr2. 

Very  deliquescent,  and  sol.  in  H20. 

Sat.  ZnBra+Aq  contains  at: 
—20°      +4°      22°        97° 
66.3      .68.8      775      83.6%ZnBr2> 

107°        170°      210°      375°  (mpt.) 
83.8       850      89.3      100%  ZnBr2. 
(Etard,  A.  ch.  1894,  (7)  2.  541.) 

Solubility  in  H20. 

100  g.  of  the  sat.  solution  contain  at: 
35°       40°       60°       80°       100° 
85.45  85,53  8608   86.57   87.05  g.  ZnBra. 
(Dietz,  Z.  anorg.  1899,  20. 250.) 


Salt 

Mg.Zn 

Salt 

Mg.Zn 

oee  ULSU  ueww  uuutu.  juyuraueu  BZUUJ. 

NaCl    . 
KC1 
CaCls- 

11  2 
14  8 
15  2 

NaNOs 
Ba(N03)2 
NH4C1 

6 
8 
24.0 

Sp.  gr.  of  ZnBr2+Aq  at  19.5°  containing 
18.3          31'  7       *  43  2  %  ZnBr2, 
1.1849       1.3519       1.5276  , 

MgCl2. 
BaCl2 
K2S04 
MgS04 

17.2 
13  2 
12  0 
8.8 

(NH4)2S04       . 
NH4N03 
NaHC03 
K2C03 

31.  ,6 
26.0 
0 
0 

52.6          59.1            68     %  ZnBr2. 
1.7082       1.8525      2.1027 
(Kremers,  Pbgg.  108.  117.) 

KN03 

6  8 

Na2C03 

0 

1            Sp.  gr.  of  ZnBr2+Aq  at  19.5°. 

SI.  attacked  by  H2O  at  80°«  by  hot  cone 
NH4OH;  attacked  by  H3P04  or  NaCl+Aq; 
very  si.  attacked  by  NaNO3+Aq  or  KN03-H 

j  ZnBr2 

Sp.gr 

Z&. 

Sp.gr 

Zn&riz 

Sp.  gr. 

Aq  at  100°.    (Smith,  J.'Soc.  Chem.  Ind.  1904, 

5 

1.045 

25 

1  265 

45 

1  560 

23,  476.) 

,   10 

1.093 

30 

1.330 

50 

1.650 

%  ccm.'  oleid  acid  dissolves  0  0240  g.  Zn 

'     15 

1.196 

35 

1  400 

55 

1.755 

in  6  days.    (Gates,  J.  phys  Chem.  1911,  16. 

20 

1  204 

40 

1.475 

60 

1.875 

Attacked  by  cane  sugar  -fAq  at  115° 
(Klein  andlBerg,  C  R.  102.  1170:) 

Zinc  amide,  Zn(NH2)2. 

Decomp.  by  H2O  and  alcohol.  Insol.  in 
ether,  (Frankland,  Phil.  Mag.  (4)  16.  149.) 

Zinc  antimonide,  ZnSb. 

Does  not  decomp.  boiling  H2O  except 
slightly.,  Not  attacked  by  dil.  mineral  acids, 
but  decomp.  by  cone.  HC1  or  HNOs+Aq. 
(Cooke,  Proe.  Am.  Aead.  6.  348.) 

ZnsSbj.     Decomp,  H»O  rapidly  at  100°. 


'(Kremers;  calculated  by  Gerlach,  Z.  anal.  8. 
285.) 

Sol.  in  cone  HC1  or  HC2H302+Aq,  also 
in  NH4OH+Aq. 

Sol.  in  ALBrs  (Isbekow,  Z.  anorg.  1913. 
84.  27.) 

Very  si.  sol.  in  liquid  NH3.  (Franklin, 
Am.  Ch,  J.  1898, 20.  830.) 

Sol.  in  alcohol  and  ether.  (Berthemot,  J. 
Pharm.  14.  610.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 
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Insol.  in  ethyl  acetate.     (Naumann,  B. 

Solubility  in  H2O  at  t°. 

1910,  43.  314.) 

100  g.  H20  dissolve  g.  ZnCl2. 

More  sol  in  anhydrous  ether  than  in  abs. 
alcohol.     InsoL  in  CS2.     (Hampe,   Ch.  Z. 

t° 

Solid  phase 

ZnCh 

1887,  11.  846.) 

Sol.  in  quinoline.     (Beckmann  and  Gabel 

-5 

ice 

14 

Z.  anorg.  1906,  51.  236.) 

-10 

" 

25 

o<> 

Mol.    weight     determined    in    pyndine 
(Werner,  Z.  anorg.  1897,  15.  22.) 
+H20.    (Lescoeur,  A.  ch  1894,  (7)  2.  78  ) 
-f  2H20.   Very  hygroscopic. 

—  40 
-62 
-50 
-40 
-30 
—  10 

ice  4aq 
ZnCl2+4H2O 

oo 
104 
113 
127 
160 
189 

cryohydrate  point 
transition  point 

Solubility  in  H20. 

0 

"" 

208 

100  g.  of  the  sat.  solution  contain  at: 

+5 
6  5 

tt 

230 
252 

mpt 

--8°      0°        13°     25°     30°     37°  (mpt.) 

5 

«• 

282 

79.06  79.55  80.76  82.46  84.08  86.20  g.  ZnBr2. 

0 

0" 

3aq-lJ|aq 

309 
235 

eutectic  point 

(Dietz,  Z.  ajaorg.  1899,  20.  250.) 

6  5 

10 

zIci?$wLo 

252 
272 

transition  point 

12  5 

*» 

303 

mpt 

-h3HaO*.    Solubility  in  H2O. 
100  g.  of  the  sat.  solution  contain  at: 

11  5 
9 
6 

JiKSL 

335 
360 
385 

eutectic  point 
eutectic  point 

—15°        —10°          —5°  (mpt.) 

—  6 

ZnCh-fl^H^O 

298* 

77  .  13        78  .  45        80  64  g.  ZnBr2. 

-fio 

20 

1! 

330 
368 

(Dietz,  Z.  anorg.  1899,  20.  250.) 

26 
26  3 
0 

l^aq  laa 
IHaq.ZnCla 
ZnCla-f-HaO 

423 
433 
342 

transition  point 
transition  point 

Zinc  bromide  ammonia,  ZnBr2,  2NH8. 

10 
20 

tt 

364 
396 

Decomp.  by  H20.    SI.  sol   in  cold,  more 
easily  in  warm   NH4OH+Aq.     (Ram  reels- 

28 
31 
oe 

laq  ZnCls 
ZnCh+HaO 
ZnCh 

436 
477 
432 

transition  point 

berg,  Pogg.  55.  240.) 

•aa 

40 

452 

-f-VsHaO.     Decomp.  by  H2O  with  separa- 

60 

•« 

488 

tion  of  ZnO.    (Andr<§  C  R.  96.  703.) 
4-HaO.      Above    salt    of    Rammelsberg's 

80 
100 
262 

;; 

543 
615 

mpt 

has  this  coniDosition     (Andre.) 

3ZnBr2,  8NH8-h2H20.    Decomp.  by  H2O, 

(Mylius  and  Dietz,  Z.  anorg.  1905,  44.  217.) 

(AndrS.) 
3ZnBr2,  10NH3-f  H2O.    Decomp.  by  H20. 

See  also  Mow  under  hydrated  salts. 

(AncW.) 

Sp.  gr.  of  ZnCl2+Aq  at  19  5° 

by  HA2'  (Andrf!) 

%2nCls          Sp  gr. 

%  ZnCla           Sp.  gr. 

Zinc  bromide  cupric  oxide,  ZnBr2,  3CuO+ 
2H20. 

13  8           1  1275 
25  8          1  2466 

37  5          1.3859 
49  2          1  5551 

-f-4H20.    (Mailhe,  C.  R.  1901,  133.  227  ) 

(Kremers,  Pogg.  106.  360.) 

Zinc  bromide  hydrazine,  ZnBr2,  2N2H4. 

Sp  gr.  ,of  ZnCl2-f  Aq  at  19  5°. 

Decomp.  by  H20. 

%  ZnCls 

Sp  gr.     %  ZnCls 

Sp  gr 

%ZnCl2    Spgr 

feol.  IT^  JN  ji^  OJj.  **y"jts.q.    \jjj7anzen,  &•  anorg* 
1908,  60.  277.) 

1 

1.010       25 

1.238 

45       1  488 

5 

1  045        30 

1  291 

50      1  566 

Zinc  chloride,  ZnCl2. 
Very  deliquescent,  and  sol.  in  H20. 

Srtl    irk  n  ft3<*  nf.    TT»O  n.t   IS  7fi°         AK1  ^ 

10 
15 
20 

1  091        35 
1  137       40 

1  186          . 

1  352 

1  420 

55       1  650 
60       1  740 

ZnCIs+AQ  sat  at  125°  contains  785%  ZnCh. 
(Hassenfratz,  A.  ch.  28.  291.) 

Solubility  in  H20. 

100  g.  of  the  sat,  solution  contain  at: 
15°      20°      41°      60°      100° 
79.12  81.19  82.21  83.51  86.01  g.Zn012. 
(Diete,  Z.  anorg.  1899,  20. 245.) 

ZnCla  4- Aq  containing  1  pt  ZnCl2  in  1.8205 
pta.  H20  at  18°  has  sp  gr.  =  1.3666.  (Hit- 
torf ,  Z.  phys.  Ch.  1902,  39.  628.) 


(Gerlach,  Z.  anal.  8.  283,   calculated  from 
Kremers.) 

Sp.  gr.  of  ZnCla-HAq  at  t°. 

t°                   15°          15°          15°  15° 

%ZnCl2          25        4.89       100  20.0 

Sp.gr.          1  024      1  046     .1.094  1  190 

t°  15°          15°          15° 

%ZnCl2      29.86       40.0       58.88 
Sp.gr.         1.297      1423      1.728 
(Long,  W.  Ann.  1880,  11.  38.) 
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Sp.  gr.  of  ZnCl2-|-Aq  at  room  temp,  con- 
taining : 

15  334       23  487       33  752%  ZnCl2. 
1  1459       1  2288       1  3431 
(Wagner,  W.  Ann.  1883,  18.  267.) 

Sp.  gr.  of  ZnCl2+ Aq  at  25°. 


Concentration  of  ZnCh 

+Aq 

Sp.gr. 

1  —  normal 

'A—          " 

Vr-      " 
V*-       " 

1  0590 
1  0302 
1  0152 
1  0077 

(Wagaer,  Z.  phys.  Ch.  1890,  5.  40.) 
Sp.  gr.  of  ZnCl2+Aq 


H  ZnCb  g  m  1000  g 
of  solution 

Sp  gr,  1C°/16° 

0 
0.5994 
2  3163 
5.0406 
9  8988 
19  4914 

1  000000 
1.000560 
1  002163 
1.004708 
1.009243 
1  018228 

(Dijken,  Z.  phys.  Ch.  1897,  24.  108.) 


(Klemensiewicz,   C.   C 
(Franklin,  Am.  Ch. 


Insol.  in  SbCl3. 

1908,  II  1850.) 
Insol.  m  hquid 

J.  1898,  20.  830.) 

Easily  sol.  m  hot  absolute  alcohol,  and 
ether.  Sol.  in  1  pt.  strong  alcohol  at  12  5°. 
(Wenzel.) 

Sol.  in  0.35  pt.  absolute  alcohol.    (Graham.) 

Sol  in  butyl  (Wurtz),  and  hexyl  (Bouis) 
alcohol  at  ord.  temp.,  but  decomp.  on  heating 

Very  sol.  hi  acetic  ether  with  evolution  of 
heat.  (Cann,  C  R  102.  363.) 

Easily  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J.  Anal  Ch  6.  184.) 

1  g.  ZnCl2  is  sol.  in  2  3  g.  acetone  at  18°. 
Sp.  gr.  of  sat.  solution  1874°  =  1.14.  (Nau- 
mann,  B.  1904,  37.  4338.) 

Sol  in  acetone  and  in  methylal.  (Eidmann, 
C.  C.  1899,  II.  1014 ) 

Sol.  in  methyl  acetate.     (Naumann,   B. 

1909,  42.  3790.) 

Sol.  in  hot  benzonitrile,  also  in  other  aro- 
matic nitriles 

Sol.  xn  methyl  sulphide  and  in  ethyl  sul- 
phide. Very  soL  in  piperidine.  (Werner,  Z 
anorg.  1897,  16.  7.) 

Sol  in  benzyl  alcohol,  furfurol,  methyl- 
propylketone,  acetophenone,  ethyl  mono- 
chloracetate,  ethyl  cyanacetate,  ethyl  aceto- 
acetate,  ethyl  benzoate,  ethyl  oxalate,  amyl 
hitrite,  pyridine,  piperidine,  and  quinoline. 

Insol.  in  salicylic  aldehyde,  ethyl  nitrate, 
and  nitrobenzene.  (Lincoln,  J.  phys.  Chem. 
1899,  ,3.  460.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  51.  236.) 


in   2   pts    glycerine   at   ord.   temp. 
Soc. 


Sol    in   2 
(Clever,  Bull  Soc.  1872,  (2)  18.  372  ) 

100  g.  glycerol  dissolve  50  g.  ZnCla  at 
155°.  (Ossendowski,  Pharm.  J,  1907,  79. 
575.) 

Insol  m  CS2.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
20.  61.) 

Mol  weight  determined  in  piperidine; 
pyridme  and  methyl  sulphide.  (Werner,  Z. 
anorg.  1897,  15.  18.) 

-j-H2O  Very  deliquescent.  Contains  1J£ 
H2O,  (Engel,  C.  R.  102.  1111.) 

Solubility  in  H20. 

100  g  of  the  sat.  solution  contain  at: 

0°     11°     27°  (mpt.) 

74  33   78  25   84  61  g.  ZnCl2. 

(Dietz,  Z.  anorg.  1899,  20.  245.) 


Solubility  in  H20. 

100  g.  of  the  sat.  solution  contain  at: 

0°    10°    20°    26°  (mpt.) 

67  45  73  65  80  08  83  43  g.  ZnCl2. 

(Dietz,  Z.  anorg.  1899,  20.  245.) 

+2H2O.    Sat.  aq.  solution  contains  at: 
—20°     —14°     —10°      —4°      —1° 
54.7       55  4       56.5       57  4     57  9%  salt, 

+5°         9°          15°         33°        42° 
591       602       62.0       668     68.  3%  salt. 
(fitard,  A.  ch.  1894,  (7)  2.  536.) 

Solubility  in  H20.  . 

100  5.  of  the  sat.  solution  contain  at: 

0°  10°  19°  (mpt) 

67  56        73  70        79  07  g.  ZnCl2. 
(Dietz,  Z.  anorg.  1899,  20.  245.) 


.   Solubility  in  H2O. 
100  g.  of  the  sat.  solution  contain  at: 

0°  8°  13°  (mpt.) 

67.42        71  96        75  14  g.  ZnCl2. 

(Dietz,  Z.  anorg.  1899,  30.  245.) 

+3H20.     Sol.  in  12.5  pts.     H2O  at  0° 
(EngeL) 

Solubility  in  H20. 
100  g.  of  the  sat.  solution  contain  at: 
—5°  0°  +7°  (mpt.) 

64.5          67.58        71.57  g.  ZnCl2. 
(Dietz,  Z.  anorg.  1899,  20.  245.) 

Zinc  hydrogen  chloride,  2ZnCl2,  HC1+2H2O. 
Deliquescent.  (Engel,  C.  R.  102.  1068.) 
ZnCl2,  HC1+2H20,  (Engel.) 

Zinc  hydrazine  chloride,  ZnCl2,  N2H4,  HC1. 

Very  hydroscopic. 

Sol.  in  H20.    (Curtms,  J.  pr.  1894,  (2)  50. 
338.) 
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ZnCl2,  2(N2H4,  HC1  )  Hydroscopic;  very 
sol.  in  H20 

Sol.  in  hot  alcohol  and  NH4OH  +Aq,  (Cur- 
tms,  J  pr  1894,  (2)  60.  338.) 

Zinc  chloride  ammonia,  ZnCl2,  5NH8+H20. 
.    Easily  sol  in  little  but  decomp.  by  much 
H20,    Still  more  sol.'  in  ZnCl24-Aq  with  de- 
comp     (Divers,  C.  N.  18.  13  ) 

ZnCla,,  4NH3~f-E20.     (Kane.) 

ZnCls,  2NH3,  Not  completely  sol.  in  H2O; 
can  be  recryst.  fromhot  NH4CH-Aq  (Bitt- 

hain1oi  fni?2b6°Sol  m  NH4C1  or  NH4OH+ 

Aq.    (Thomas,  B,  20.  743.) 

+V4H.O. 


+H20        j 

(Andre",  C.  K.  1882,  94.  964.) 

ZnCla,NH,.  Decomp.  by  H20.  (Kane,  A. 
ch.  72,  290  ) 

Zinc  chloride  cupric  oxide,  ZnCl2,  3CuO-f 

4H20. 
(Mailhe,  C.K.  190  1,  134.  226  ) 

Zinc  chloride  hydrazine,  ZnCl2,  2N2H4. 

Ppt.     (Franzen,  Z    anorg    1908,  60.  275.) 

ZnCU,  2N2H4     Insol  in  H20. 

Easily  sol.  in  NH4OH+  Aq.  (Curtius,  J. 
pr.  1894,  (2)  50.  345,) 

Zinc  chloride  hydroxylamine,  ZnCl2,  2NH2OH. 

SI.  sol  in  cold,  somewhat  more  in  warm 
H20.  Very  sol.  in  NH2OH-j-Aq  Very  si. 
sol  in  alcohol  and  other  organic  solvents. 
(Crismer,  Bull.  Soc.  (3)  3.  116.) 

1  pt  is  dissolved  in  100  pts  aq.  solution 
sat.  at  20°.  (Antonoff,  C.  C.  1906,  II.  810.) 

Zinc  fluoride,  ZnF2. 

SI.  sol.  in  cold,  more  easily  in  ho,t  H20. 
Insol  m  95%  alcohpl.  Sol.  in  boiling  HNO3, 
HC1,  or  H2S04.  (Poulenc,  C.  R.  116.  581.) 

Contrary  to  older  statements,  ZnF2  is  quite 
sol.  in  H20.  rKohlrausch,  Z.  phys.  Ch.  1903, 

AA      213  \ 

Insol.  in  liqxdd  NH8.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

Insol.  in  methyl  acetate.  (Naumann,  B 
1909,  42.  3790.)  _  ^  w 

+4HA  Difficultly  soL  in  H80.  Some- 
what more  sol.  in  H20  containing  HF.  HC1, 
or  HNOa.  Easily  sol.  m  NH4OH-f  Aq. 
(Berzelius,  Fogg.  1.  26.) 

1  1.  H*6  dissolves  16  g.  at  18°.    (Dietz) 

Zinc  hydrogen  fluoride. 

Known  only  in  solution. 


Zinc  zirconium  fluoride. 
See  Fluozirconate,  zinc. 


Zinc  hydrophosphide, 

Decomp.  by  cold  H20  and  by  dil.  HCl-hAq. 
(Drechsel  and  Fmketetem,  B.  1871,  4.  353.) 

Zinc  hydroxide,  2JnO2H2. 

Insol  in  H20  Sol.  in  acids.  Sol.  in  KOH, 
NaOH  NH4OH,  or  (NH4)2COs-l~Aq. 

1  L  H20  dissolve  0.01  g.  ZnOgHa  at  25°. 
(Bodlander,  Z.  phys.  Ch.  1898,  27.  66  ) 

Solubility  in  BC20  is  calculated  to  be  2.6  X 
10-5  g.  mols.  per  1.  (Herz,  Z.  anorg.  1900,  23. 
227.) 

1  1.  HaO  dissolves  0.0042  g.  Zn02H2  at  18°. 
(Dupre  and  Bialas,  Z.  angew.  Ch.  1903,  16. 
55.) 

See  also  Zinc  oxide. 


SolubiHty  in  NH4OH+Aq  at  25°. 


ZnQsHs  used 

NHs  norm. 

G  2inO  per  1. 

prepared  from 
ZnS04 

1  287 
0  825 

7.28 
3.84 

0.311 

0  85 

prepared  from 
Zn(N08)2 

0.321 
0.643 
1.215 

0  34 
0.845 
2.70 

1.928 

5  07 

2.570 

7.01 

3.213 

10.16 

(Bonsdorff,  Z.  anorg.  1904,  41.  189.) 

SolubiHty  of  ZnOgHa  in  NH^OH  and  am- 
monium bases +Aq  at  17°-19°. 


Normality  of  the  base 

Q.  2nO  WL  20  cc.  of  the 
solution 

0.0942NH3 

0.00185 

0  236  NH3 

0  01795 

0  707  NH8 

0,0959 

0  0944  NH2CH3 

0.0008 

0.472NH2CH8 

0.01325 

0.944NH2CH8 

0.0484 

0.068NH2C2H5 

0.0005 

0  51  NH2C2H8 

0  0074 

0.68NH2C2H5 

0.01605 

NH(C2H8)2 

insol. 

NH(CH3)2 

t{ 

(Hera,  Z.  anorg.  1902,  30.  280.) 


Solubility  in  NaOH-f  Aq  increases  with 
increasing  concentration  of  NEUOH.  (Euler, 
B.  1903,  36.  3401.) 

2  pts.  Zn02H2  dissolve  in  5  pte,  KOH+Aq. 
(sp.  gr.  «  1.3.)  (Bonnet.) 
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Solubility  of  ZnQ2H2  in  NaOH+Aq. 

G  Na  in  20  com.  G  Zn  in  20  ccm 


0  1012 
0  1978 
0.4278 
0  6670 
0  9660 
1.4951 
2  9901 


0.0040 
0  0150 
0.0442 
0  1771 
0  9630 
0  2481 
0  3700 


When  zinc  hydroxide  is  treated  with 
alkah,  more  dissolves  at  first  than  corre- 
sponds with  the  true  equilibrium  under  the 
prevailing  conditions,  for  such  solutions 
spontaneously  deposit  more  or  less  zinc 
hydroxide  according  to  the  concentration 
(Rubenbauer,  Z.  anorg.  1902,  30.  333.) 


Solubility  of  ZnO2H2  in  NaOH+Aq  at  25°. 

23  1      42  6      56  3      63.5     76  0%  ZnI2. 
1.2340  1  5121   1  7871  1  9746  2  3976 
(Kremers,  Pogg.  111.  61.) 
Sp.  gr.  of  ZnI2-f  Aq  at  19.5°  containing; 
5          10          15         20         25     %ZnI2, 
1  045    1  091    1  140    1.196    1  255 

30         35         40         45         50    %  ZnI2, 
1  368    1  390    1.420    1  560    1.650 

G.  mol  per  1 

Na 

Zn 

0.2636 
0.3871 
0  5414 
0.9280 

0  00311 
0  0057 
0  0129 
0  0425 

(Wood,  Chem.  Soc.  1910,  97.  884.) 

Freshly  pptd  Zn02H2  is  easily  sol  in 
KOH-f-Aq,  but  it  gradually  goes  over  into  a 
stable  form  which  is  difficultly  sol  in  KOH+ 
Aq.  (Herz,  Z.  anorg.  1901,  28.  474.) 

Freshly  pptd.  Zn02H2  is  sol.  in  dil.  salt 
solutions  (1  %)  as  follows.  The  given  amts 
in  mg  (calculated  as  Zn)  were  disolved  per 
1.  at  t°. 


Salt 

Mg  Zn 

t° 

NaCl       

51 

18 

KC1                       .     .     . 

43 

20 

CaCl2 

57.5 

16 

MgCl2 

65 

16 

BaCla      .          ... 

38 

18 

K2S04 

37  5 

20 

MgS04 

27 

21 

KNOs 

17  5 

15 

NaN03  .' 

22 

15 

Ba(N03)2 

25 

21 

K2C03 

0 

15 

NH4C1 

95 

20 

NH4NO% 

77 

20 

(NH4)2S04                   .     . 

88 

20 

(Snyders,  B.  11.  936.) 

+H20. 

See  also  Zinc  oxide. 

Zinc  nydrosulphide,  Zn(SH)2. 

Very  unstable.    Decomp.  by  H20.    (Zotta, 
M,  10.  807.) 

Sol.  in  NaSH+Aq.     (Thomsen,   B.   11. 
2044.) 

-    —       (Zotta,) 


Zinc  iodide,  ZnI2. 
Deliquescent     Easily  sol.  in 
Sat.  ZnI2-f  Aq  contains  at: 

—18°  —5°    +17°   47°     62 

70  9     74  0  80  4 


73° 


80.3  81.3  81  2%  ZnI2, 

97°      100°      107°     138°    140° 
82  1     83  0    82  6     83.8%ZnI2. 

(fitard,  A.  ch.  1894,  (7)  2.  544.) 

Solubility  in  E20. 

100  g.  of  the  sat.  solution  contain  at: 
0°       18°      40°      60°     80°    100° 
81.11  8120  81.66  82.37  83.05  83.62  g.  ZnI2. 

(Dietz,  Z.  anorg.  1899,  20.  251.) 
See  also  under  +2H20. 
Sp.  gr.  of  Znla-f-Aq  at  19.5°  contain  Ing: 


55         60         65         70         75     %  ZnI2. 
1.754    1  875    2  020    2  180    2  360 
(Kremers,  calculated  by  Gerlach,  Z.  anal. 
8.  285.) 

Sol.  m  (NH4)2C08+Aq 

Moderately  sol.  in  liquid  NH3.  (Franklin, 
Am  Ch.  J.  1£98,  20.  830.) 

Sol.  in  alcohol. 

100  pts  glycerine  disolve  40  pts  at  ord. 
temp.  (Klever,  Bull.  Soc.  1872,  (2)  18.  372.) 

100  g.  glycerol  dissolve  40  g.  ZnI2  at  15.5°. 
(Ossendowski,  Phann.  J.  1907,  79.  575 ) 

More  sol.  in  anhydrous  ether  than  in  abs. 
alcohol.  Insol.  in  CS2.  (Hampe,  Ch.  Z. 
1887,  11.  846.) 

Sol  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  acetone.  (Eidmann,  C.  C. 
1899,  II.  1014;  Naumann,  B  1904,  37. 
4328.) 

Sol  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 

Mol  weight  determined  in  methyl  sul- 
phate (Werner,  Z.  anorg.  1897,  15.  25.) 

+2H20.   SolubiHtyinH20. 

100  g.  of  the  sat.  solution  contain  at: 
_,10°  —5°      0°     +10°      22°     27Q(mpt.) 
80.50  80.77  81.16  82.06  83.12  89.52  g.ZnI2. 
(Dietz,  Z.  anorg.  1899,  20.  251.) 

+4H20  (Lubarski,  Z.  anorg.  1898,  18. 
387.) 

Zinc  felraiodide,  ZnI4. , 

Known  only  in  aqueous  solution.  (Baup, 
Repert.  14.  412.) 

Sol.  in  fenchone.  (Rimini  and  Olivari, 
C.  C.  1907,  II.  241,) 
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Zinc  iodide  ammonia,  ZnI2,  4NH3. 

Decomp  by  cold  H20.  Easily  sol  in  acids 
and  NH4OH+Aq  (Rammelsberg.  Pogg 
48.  152) 

Znl,,  5NH3.  Decomp.  by  cold  H2O.  Sol 
in  NH4OH+Aq.  (Rammelsberg) 

3ZnI2.  5NH3+3H20.  (Tassily,  C.  R  1896, 
122. 324  ) 

Zinc  iodide  hydraziae,  ZnI2,  2N2H4. 

Decomp  by  H2O. 

Sol.  in  NH4OH-f-Aq.  (Franzen,  Z.  anorg. 
1908,  60.  277.) 

Zinc  nitride,  Zn3N2. 

Deeomp.  by  H2O  with  the  greatest  violence. 
(Frankland,  Phil.  Mag.  (4)  15.  149.) 

Easily  decomp.  by  H20  when  finely  pow- 
dered. (Rossel,  C  R  1895,  121.  942.) 

Sol.  in  HCL    (Fischer,  B.  1910,  43.  1468  ) 

Zinc  oxide,  ZnO. 

Insol.  in  H20  Some  preparations  of  ZnO 
are  sL  sol.  in  H20,  never,  however,  in  less 
than  1  million  pts.  H2O.  (Bmeau,  C.  R.  41. 
510) 

Calculated  from  electrical  conductivity 
of  ZnO+Aq  1  pt.  ZnO  is  sol.  in  236,000 
pts.  H20  at  18°.  (Dupre  and  Bialas,  Zeit. 
angew.  Ch  1903, 16.  55.) 

See  also  Zinc  hydroxide. 

Easily  sol.  in  acids,  even  after  ignition 
Easily  sol  in  acids,  even  E^SOg,  or 
Aq. 

Solubility  of  ZnO  in  Cr03+Aq  at  25°. 
1 1  of  the  solution  contains: 


G.CrOs 

G.ZnO 

G.  CrOs 

GZnO 

0.010 

0  013 

101 

44.9 

0  010 

0.013 

151 

66  1 

0  010 

0.013 

192 

83  8 

0.604 

0.409 

192 

83  6 

2.14 

1.16 

285 

123 

4.19 

2.24 

392 

168 

11.4 

5  84 

450 

193 

11.5 

5.89 

461 

196 

22.2 

10  7 

463 

197 

31  4 

14  9 

475 

202 

43.1 

20  1 

574 

240 

57.5 

26  7 

660 

274 

66.5 

30  3 

769 

318 

66.7 

30.4 

879 

354 

70  6 

32  2 

970 

389 

93  3 

41.5 

(Gr6ger?  Z.  anorg.  1911,  70.  136.) 

When  moist  is  easily  sol.  in  KOH,  NaOH, 
and  NHaOH+Aq,  but  only  si.  sol.  therein 
after  ignition.  Partially  repptd.  from  solu- 
tion in  NH4OH+Aq  by  dilution  with  H20. 

Anhydrous  ZnO  is  insol.  in  dil.,  but  sol. 
in  cone,  alkali  hydrates+Aq,  but  the  hy- 
droxide is  easily  sol.,  even  in  dil  alkalies +Aq 
(Fremy,  A.  ch.  (3)  '23.  390.) 

Very  si.  sol.  in  NH4OH+Aq.    After  igni- 


tion its  solubility  is  greatly  increased  by 
traces  of  K  and  NH4  salts.  Phosphates  have 
the  strongest  action,  then,  in  the  following 
order:  arsenates,  chlorides,  sulphites,  ni- 
trates, acetates,  carbonates,  tartrates,  cit- 
rates, and  sulphates.  Succinates  and  ben- 
zoates  increase  the  solubility  in  NH4OH+ 
Aq,  only  when  it  is  very  dil  ;  borates,  iodides, 
chlorates,  arsemtes,  gallates,  and  oxalates 
do  not  increase  the  solubility.  (Schmdler  ) 

ZnO  is  sol.  in  NH4OH-fAq  only  in  pres- 
ence of  NH4  salts.  (Brandhorst,  Zeit  an- 
gew.  Ch.  1904,  17.  513  ) 

Solubility  in  KOH,  NaOH,  and  NH4OH+ 
Aq. 

An  excess  over  4  mols.  KOH  to  1  mol. 
ZnO  is  necessary  for  solution,  but  that  excess 
may  be  neutralised  after  solution,  until  only 
4  mols  are  left,  without  pptn  of  ZnO.  Solu- 
tion is  pptd  by  addition  of  12  vols  H20. 
KOH-f-Aq  containing  16.5  g.  KOH  to  a  litre 
H20  is  the  weakest  solution  which  will  dis- 
solve ZnO  Three  times  as  much  alkali  are 
necessary  for  solution  at  50°  as  at  16-17°. 
Less  excess  of  NaOH  than  of  KOH  is  neces- 
sary. 3  mols.  NH4OH  will  dissolve  1  mol. 
ZnO,  and  the  temp,  and  dilution  are  in  this 
case  of  little  influence.  (Prescott.) 

100  cc  of  20%  NaOH+Aq  dissolve  in 
many  hours  at  most  2  97  g  ignited  ZnO. 
Pptd.  ZnO  is  more  quickly  dissolved  but  the 
action  becomes  very  slow  after  100  cc.  of  the 
solution  contain  3,87  g,  of  Zn  (Fdrster  and 
Giinther,  Z.  Elektrochem  1900,  6.  301.) 

Solubility  of  ignited  ZnO  in  NaOH+Aq 
gradually  decreases  (Kunschert,  Z.  anorg. 
1904,  41.  343  ) 

Sol  in  hot  NH4Cl+Aq,  either  when  moist 
or  dry. 

Somewhat  less  sol.  in  NH4NOsH-Aq. 

Somewhat  sol.  in  water  glass +Aq  (Ord- 
way ) 

Slowly  sol  in  cold,  easily  in  hot  NaCl+Aq. 
(Siersch,  J.  B.  1867.  255  ) 

Solubility  of  ZnO  in  ZnCU-f  Aq  at  room  temp. 


G.  ZnCla  per  100  g  HaO        G.  ZnO  per  100  g.  H2O 


8  22 

23  24 

45.95 

51  50 

56.90 

62  85 

96  00 

124  70 

144  80 

203.00 


0  0137 
0  138 
0  497 
0  604 

0  723 
*0  884 

1  792 
3  213 
2.640 
1  590 


The  solubility  curve  has  a  maximum  at  a 
point  corresponding  to  about  125  g.  ZnCl*  per 
100  g.  H20.  On  the  first  branch  of  the  curve 
the  solid  phase  in  equilibrium  with  the  solu- 
tion is  ZnCl2,  4ZnO,  6H20;  on  the  second 
branch  it  is  ZnCl2,  ZnO,  l.SBkO. 

(Dnot,  C.  R.  1910, 160.  1427.) 
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Sol.  in  boiling  Fe(N03)8,  and  Pb(N03)2+ 
Aq  with  pptn.  of  oxides  Not  attacked  by 
Co(N03)2,  Ni(N03)2,  and  Ce(N03)3+Aq. 
(Persoz.) 

Sol  in  boiling  KCN+Aq. 

Insol  in  boiling  K  tartrate  +Aq.  (Kah- 
lenberg  and  Hillyer,  Am.  Ch.  J.  1894, 16.  101.) 

Insol  in  liquid  NH3.  (Franklin,  Am.  Ch 
J.  1898,  20.  830 ) 

Tartanc  acid  somewhat  hinders  the  pptn. 
of  ZnO2H2, 

Insol.  m  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol  in  acetone.  (Naumann,  B.  1904. 
37.  4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  methyl  amine,  but  msol.  in  amyl 
anrine+Aq.  (Wurtz.) 

1  1.  solution  containing  174.4  g.  sugar 
and  14.1  g.  CaO  dissoolves  0.24  g  ZnO. 
(Bodenbender,  J.  B.  1866,  600.) 

Min.  Zincite.    Sol.  in  acids. 

Zinc  peroxide. 

1  pt.  sol.  in  45,000  pts.  H20. 

Very  sol  in  acids  (Foregger  and  Philipp, 
J.  Soc  Chem.  Ind.  1906,  25.  300 ) 

Zn02  (?).  Ppt.  Decomp.  by  acids  with 
evolution  of  H202.  (Haass,  B.  17.  2249.) 

ZnO.  H20,  H202.  (de  Forcrand,  A.  ch. 
1902.  (7)  27.  58.) 

3ZnO,  2H2O2.    (de  Forcrand  ) 

SZnO,  H20,  2H2O2.    (de  Forcrand.) 

4ZnO,  H20,  3H202.    (de  Forcrand.) 

Zn02,  Zn02H2.  Insol.  in  NH4OH+Aq. 
(Kouriloff,  A.  ch  (6)  23.  431.) 

3Zn02,  Zn(OH)2.  Sol.  in  NaOH +Aq  with 
evolution  of  0.  (Eijkman,  C.  C.  1906,  I. 
1628.) 

Zn407,  3ZnO+4H20.  Completely  sol.  in 
dil.  H2S04.  (de  Forcrand.) 

10Zn02,  4ZnO+5H20.  Ppt.  (Teletow, 
a  C.  1911, 1.  1799.) 

Zinc  oxybromide,  ZnBr2,  ZnO+13H2O. 
ZnBr2,  4ZnO+10,   13,  and  19H2O.     De- 

comp.  by  H2O  into — 
ZnBr2,  6ZnO+35H20.    (Andre*.) 
ZnBr2,  5ZnO+6H20.     (Andre*.) 
All  oxybromides  are  sol.  in  KOH  and 

NH4OH+Aq.    (Andre*,  C.  R.  96.  703.) 

Zinc  oxybromide   ammonia,   ZnBr2,   3ZnO, 

2NH8+5H20. 
Decomp.  by  H20.    (Andre*,  C.  R.  96.  703.) 

Zinc  oxychloride,  ZnO,  3ZnCl2+H20. 

Decomp.  by  H2O. 

Very  sol  in  dil.  acids.  (Ephraim,  Z.  anorg 
1908,  69.  67.) 

+4H2O,  SI.  sol.  in  H2O;  more  sol.  in 
ZnCl2+Aq, 

Easily  sol.  in  acids,  or  NH4OH,  or  KOH+ 
Aq.  (Schindler,  Mag.  Pharm.  36.  45.) 

+5H20  and  8H20.  (Andre*,  A.  ch.  (6)  3. 
94.) 


ZnO,  ZnCl2+l^H2O.  (Driot,  C.  R.  1910, 
160.  1427.) 

3ZnO,  ZnCl2+2H2O.  SI  sol.  in  H2O, 
more  easily  sol  in  ZnCl2+Aq.  Easily  sol. 
in  acids  and  in  NH4OH  or  KOH+Aq. 
(Schindler,  Mag  Pharm.  36.  45.) 

+3H2O      (Werner,   B.  '1907,   40.   4443.) 

+5H2O     (Mailhe,  A.  ch.  1902,  (7)  27.  367.) 

3ZnO,  2ZnCl2+llH2O  (Andre*,  C.  R. 
1888,  106.  854) 

4ZnO,  ZnCl2+6H20.  (Andr6,  C.  R.  1888, 
106.  854  ) 

+  11H2O.    (Andr6,  A.  ch.  (6)  3.  94.) 

5ZnO,  ZnCl2+6H20.  (Perrot,  Bull.  Soc. 
1895,  (3)  13.  976.) 

+8H2O.     (Andre*,  C   R.  1882,  94.  1524.) 

5ZnO,  2ZnCl2-|-26E20.  Sol  in  KOH  or 
NH4OH-f-Aq  Decomp  by  H2O  in'to— 

5ZnO.  ZnCl2+26H20.  Sol.  in  KOH  or 
NH4OH+Aq.  Decomp.  by  H2O  into— 

6ZnO,  ZnCl2-f6H20.  Insol.  in  H2O, 
(Kane,  A.  ch.  72.  296.) 

SZnO,  ZnCl2+10H20.  (Mailhe,  A.  ch. 
1902,  (7)  27.  367) 

9ZnO,  ZnCl2-f3H2O.  Insol.  in  H20, 
Less  sol  in  NH4OH+Aq  than  ZnCl2,  3ZnO-h 
2H20,  but  easily  sol.  in  +14H2O. 

9ZnO,  2ZnCl2-hl2H20.  Insol  in  hot  or 
cold  H20.  (Habermann,  M.  5.  432  ) 

Zinc  oxycshloride  ammonia.  6ZnCl2|  ZnO. 
12NH8+4H20. 

Decomp.  by  H20  and  boiling  alcohol. 
(Andr<§,  A  ch.  (6)  3.  90.) 

ZnCl2,  3ZnO,  2NH3+5H20  Decomp. 
byH2O,  (Andr6) 

ZnCl2,    2ZnO,    2NH3+3H20. 

6ZnCl2,  3ZnO,  10NHS+13H2O. 

4ZnCl2,    ZnO,    8NH3+2H20. 


Zinc  oxyiodide,  ZnI2,  3ZnO+2H20. 

Insol.  in  cold,  si.  sol.  in  boiling  H20. 
(MuUer,  J,  pr.  26.  441  ) 

ZnI2,  9ZnO+24H20.    InsoL  in  cold  H2O. 

ZnI2,  5ZnO  +  llH20.  Decomp.  by  H2O. 
(Tassilly,  C.  R  1896,  122.  324.) 

Zinc  oxyphospliide,  ZnP20. 

(Renault,  A.  ch,  (4)  9.  162.) 

Probably  is  a  mixture  of  zinc  phosphate 
and  phosphorus,  (Vigier,  Bull.  Soc.  1861. 

5.) 

Zinc  oxysulphide,  ZnO,  ZnS. 

Sol.  in  HCl+Aq.    (Axfvedson,  Pogg.  1.  59.) 
4ZnS,    ZnO.      Not    decomp     by   boiling 
HC2H802+Aq.    (Kersten,  Schw,  J.  57.  186.) 
Min.  Volute.    Sol.  in  HCl+Aq. 

Zinc  phosphide,  ZnP. 

Less  easily  attacked  by  HCl+Aq  than 
Zn3P2. 

ZnP2.  Not  attacked  by  hot  HCl+Aq. 
(Hvoslef,  A.  100.  99.) 

ZnP4.    Insol.  in  dil.  HCl+Aq     (Renault.) 
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Zn3P2  Insol  in  H2O.  Sol  m  dil.  HC1, 
H2S04,  or  HN"03+Aq,  with  evolution  of 
PH3.  (Renault,  A.  oh.  (4)  9.  162  ) 

Zn3P4.     Insol    in  HCl-fAq      (Renault.) 

Zinc  selenide,  ZnSe. 

Cold  dil  HNOs-|-Aq  dissolves  out  Zn,  and 
Se  separates  out,  which  dissolves  on  warming 
as  H2Se03.  (Berzelms  ) 

Insol  in  H20.    (Berzehus  ) 


Zinc  sulphide,  ZnS. 

Anhydrous.  Insol.  in  H2O.  Sol.  in  HC1+ 
Aq;  insol  in  HC2H302+Aq.  (Ebelmen,  A 
ch  (3)  25.  97.) 

Sol.  in  H2S+Aq  under  pressure  -in  a  sealed 
tube  (Senarmont,  A  ch.  (3)  32.  168  ) 

Mm.  Blende,  Sphalerite.  SI.  attacked  by 
acids,  expecting  aqua  regia 

1  1.  H20  dissolves  6.65  XHH  mols.  zinc 
blende  at  18°. 

1  1.  H2O  dissolves  6.63  X10-8  mols.  arti- 
ficial cryst  ZnS  at  18°  (Wiegel,  Z.  phys 
Ch.  1907,  58.  294.) 

Sol.  in  an  alkaline  solution  of  NaCIO 
(Sadtler,  Trans.  Am.  Electrochem.  Soc 
1902,  1.  142) 

Insol.  in  liquid  NH3  (Franklin,  Am  Ch. 
J.  1898,  20.  830.) 

+1/2,  Vs,  or  1H2O. 

Pptd.  ZnS. 

1  1  H2O  dissolves  7060X10-*  mols.  pptd. 
ZnS  at  18°.  (Wiegel,  Z.  phys  Ch.  1907,  58. 
294.) 

Insol.  in  alkali  hydrates,  carbonates,  and 
sulphides-f-Aq.  Insol.  in  JSTH4OH,  HC1,  or 
(NH4)2C08+Aq.  Easily  sol.  in  very  dil.  HC1 
and  HN08+Aq,  but  H2S  ppts.  ZnS  in  pres- 
ence of  very  dil.  HCl-fAq,  or  H2S04+Aq 
(Eliot  and  Storer.) 

More  easily  sol.  in  HNO3+Aq  than  m 
HCl-f-Aq.  (Fresenius  ) 

Only  si.  sol.  in  acetic  acid.    (Wackenroder  ) 

When  still  moist  is  sol.  in  H2S03-f-Aq. 

Insol.  in  NH4C1  or  NH^Oa-f  Aq. 

K2S-fAq  when  added  to  ZnS04-|-Aq  pro- 
duces a  ppt  in  presence  of  10.000  pts  H20, 
and  a  slight  opalescence  with  20,000  pts. 


Slowly  sol,  in  cone.  KCN+Aq.  (Halm, 
J.  B.  1870.  1008  )  ar 

SI.  sol.  in  Na2S+Aq,;  sol.  in  NaSH-f-Aq 
(Becker,  Sill.  Am.  J.  (3)  33.  199.) 

Zinc  pe/atasulpnide,  ZnS5. 

Sol.  in  acids,  with  separation  of  S.  (Schrff, 
A.  115.  74.) 

Zinc  sulphosilicide,  ZnSiS. 

Decomp.  by  acids  and  by  alkalies,  (Fraen- 
kel,  Metall,  1909,  6.  683.) 

Zinc  teUuride,  ZnTe. 

Decomp.  by  acids.  Sol.  in  Br2-KAq. 
(Fabre,  C.  R.  105.  277.) 


Zincic  acid. 

Zinc  hydroxide  shows  weak  acid  properties, 
and  forms  the  following  salts 

Ammonium  zincate,  3ZnO,  4NH3+12E20  = 

3ZnO,  2(NH4)20-f-10H20. 
Decomp  by  much  H20. 

Barium  zincate,  BaH2Zn204+7H2O. 

Decomp  by  H20.    (Bertrand,  C.  R   115. 
939) 

Calcium  zincate,  CaH2Zn2O4-f-  4H20. 

Decomp.  by  H20.    Sol.  in  NH4OH-f-Aq. 
(Bertrand,  C.  R,  115.  939.) 


Cobaltous  zincate,  sCoO, 

Rmman's  green  Sol.  in  acids.  H2C03+Aq 
dissolves  out  ZnO.  (Comey.) 

Potassium  zincate,  ZnO,  K2O. 

Easily  sol.  in  H20,  but  decomp.  by  boiling. 
(Laux,  A.  9.  183  ) 

2ZnO.  K20.  Decomp.  immediately  by 
cold  H20.  (Fremy,  C.  R.  16.  1106.) 

Sodic  zincate,  Na2O,  2ZnO-I-8H20,  or 
2NaHZn02+7H20. 

Decomp.  by  H20  or  alcohol.  (Comey 
and  Jackson,  Am  Ch.  J.  11.  145.) 

4-7H20.  (F6rster  and  Gunther,  Z.  Elek- 
troehem.  1899,  6.  301.) 

2Na20,  3ZnO+18H2O  or  Zn306Na4H24- 
17H2O.  Decomp  by  H20  or  alcohol.  Insol. 
in  ether.  (Comey  and  Jackson.) 

Strontium  zincate,  SrH2Zn204+7H20. 
Decomp   by  H2O.     (Bertrand.) 

Zirconic  acid. 
See  Zirconium  hydroxide. 

Baritim  zirconate,  BaZrOs. 
Insol.  in  acids.    (Ouvrard,  C.  R.  118.  80.) 

Calcium  zirconate,  CaZrO8. 
Insol.  m  acids.     (Ouvrard,  C.  'R.  113.  80.) 

Calcium  zirconate,  acid. 

Insol.  in  H20  or  HCl+Aq.  (Hiordthal,  A. 
137.  237.) 

Calcium  potassium  zirconate,  (Ca,K)LaOa 
(small  quantity  of  CaO  substituted  by 
K20). 

Sol.  in  HC1.  (Venable,  J.  Am.  Chem.  Soc. 
1896,  18.  444.) 

Cupric  zirconate. 
(Berthier,  A.  ch.  59.  195.) 
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Lithium  zirconate,  LiaZr03 

Easily  attacked  by  acids.    (Ouvrard,  C,  B. 
112.  1444.) 


Magnesium  zirconate. 

Insol.  in  H20  or  HCl+Aq. 
C.  R.  61*  215  ) 


(Hiordthal, 


Potassium  zirconate. 
Decomp.  by  HCl+Aq.    (Knop,  A.  159. 44.)  j 

Sodium  zirconate,  Na3Zr08. 

Decomp.  by  H2O. 

Na4ZrO4.  Decomp.  by  ECl+Aq,  and  is 
dissolved  by  subsequent  addition  of  H2O. 

Na20,  8Zr02-H2H20.    (Hiordthal.) 

Strontium  zirconate,  SrZr03. 
As  CaZrOs.    (Ouvrard.) 

Zirconium,  Zr. 

Crystallized.  Attacked  by  cone.  HCl-f-Aq 
above  50°,  but  very  slowly  even  at  100°; 
rapidly  by  hot  aqua  regia.  Sol.  in  cold  cone. 
HF+Aq.  (Troost,  C,  R.  61.  109.) 

Very  violently  attacked  *by  a  mixture  of 
HN03  and  HF.  (Berzelius,  Pogg  4.  117.) 

Amorphous.  Slowly  attacked  by  boiling 
aqua  regia,  H2SO4j  or  cone.  HCl+Aq.  (Ber- 
zelius.)   

Easily  sol,  in  HF  or  HNOs+HF. 

Zirconium  bromide,  ZrBr4. 

Very  hygroscopic.  Violently  decamp,  by 
H2O  to  form  oxybromide.  (Melliss,  Zeit 
Ch.  (2)  6.  296.) 

SI.  sol.  in  organic  solvents  (Matthews,  J, 
Am.  Chem.  Soc.  1898,  20.  840 ) 

Zirconium  bromide  ammonia,  ZrBr4,  4NH«, 
Ppt.    Insol.  in  organic  solvents.     (Mat- 
thews, J.  Am.  Chem.  Soc.  1898,  20.  840.) 
ZrBr4,  10NH3.    Very  hydroscopic 
Decomp.  by  H20.    (Stabler,  B.  1905,  38, 
2612) 

Zirconium  carbide,  ZrC. 

Insol.  in  H20  and  NH4OH-j-Aq  and  EC1 
Aq  even  when  heated,  Sol,  m  HN08,  EaSO* 
and  fused  alkali  nitrates,  chlorates,  or  hy- 
droxides. (Moissan,  C.  R.  1896, 122.  653.) 

Zirconium  chloride,  ZrCl4. 

Sol.  in  H20  with  evolution  of  much  heat 
to  form  ZrOCl2.  Sol.  in  alcohol.  (Hmsberg, 
A.  230.  253.) 

Very,  unstable.  . 

Probably  substances  so  described  in  the 
literature  by  Nylander  and  others  were  oxy- 
chlorides.  (Venable,  J.  Am.  Chem.  Soc.  1894, 
16.  471.) 

Sol  in  ether.  (Matthews,  J,  Am.  Chem. 
Soc.  1898, 20. 821.) 


Zirconium  chloride  ammonia,  ZrCl4,  2NH8. 

Fumes  in  the  air.  Decomp.  by  EjzO. 
(Matthews,  J.  Am.  Chem.  Soc.  1898,  20*  821.) 

ZrCh,  SISTEs.    (Stabler,  B.  1905,  38.  2611.) 

ZrCl4,  4NH3.  Decomp.  by  H2O.  (Pay- 
kull.) 

Unstable.  Decomp.  by  H2O.  (Matthews, 
J  Am.  Chem.  Soc.  1898,  20.  821.) 

ZrCh,  8NH3.  Stable  in  the  air.  Decomp. 
by  H20.  Insol  m  ether  (Matthews,  J. 
Ain.  Chem  Soc.  1898,  20.  821.) 

Very  hydroscopic.  Decomp  by  H2O. 
(Stahler,B.  1905,38.2611.) 

Zirconium  fluoride,  ZrF*. 

Anhydrous.  Insol.  in  H2O  and  acids  (De- 
ville,  A  ch  (3)  49.  84  ) 

Only  si  sol.  in  H20, 

1.388  g.  dissolve  in  100  cc.  H2O  without 
hydrolysis,  On  warming  the  solution,  zir- 
conium hydrate  begins  to  ppt.  out  at  about 
50°.  (Wolter,  Ch,  Z.  1908,  32.  606.) 

-f-3H2O.  Sol.  in  E20,  but  solution  decom- 
poses on  diluting,  with  pptn.  of  an  insol. 
basic  salt.  Sol  in  dil.  EF+Aq.  (Berzelius.) 

Zirconium  fluoride  ammonia,  5ZrF4,  2NEt. 
(Wolter,  CE.  Z.  1908,  32.  607.) 

Zirconium  hydride,  ZrH2. 

Not  attacked  by  acids  (Winkler,  B.  24. 
873.) 


Zirconium  hydroxide, 

Insol.  in  H2O  or  alcohol.  Sol.  in  5000  pts. 
H20.  (Melliss.) 

Sol.  in  acids,  even  oxalic  or  tartaric  acid, 
when  precipitated  cold.  If  precipitated  hot, 
it  is  slowly  dissolved  upon  heating  with  cone. 
acids  . 

Sol.  in  dil.  or  cone.  uain.  acids  except  HI. 
Readily  sol.  in  oxalic,  only  si.  sol.  in  acetic 
acid. 

Much  less  sol  when  pptd.  from  hot  solu- 
tion than  when  pptd.  from  cold  solution. 
(Venable,  J.  Am.  Chem.  Soc.  1898,  20.  274.) 

SI.  sol.  in  (NH4)2C03+Aq.  Insol.  in 
K2C08  and  Na2C08+Aq.  Insol.  in  NaOH, 
KOH,  and  NH4OH+Aq.  ^ 

Sol!  in  (NH4)8Cja406H-NH4OH+Aq.  In- 
sol. in  NH*  salts  4-  Aq. 

Zirconium  iodide,  Zrl<. 

Fumes  in  the  air. 

Sol.  in  H2O  and  acids  with  violent  re- 
action. , 

Decomp.  by  alcohol.  Sol.  in  abs.  ether. 

SI.  sol.  in  benzene  and  CS2.  (St&hler,  B. 
1904,  37.  1137.) 

Insol.  in  H20,  HN03,  HC1,  aqua  regia, 
and  CS2. 

Sol.  in  H2804  with  decomp;  unchanged 
by  bouing  H20.  (Dennis,  J.  Am.  Chem. 
Soc.  1896,  18.  678.) 
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Zhconium    iodide    ammonia,    ZrI4,    6NH3, 

ZrI4,  7NHS;  ZrI4,  8NH3;  ZrI4,  10NH3. 
All  above  comps.  are  hydroseopic  and  lose 
NH3  m  the  air.    (Stabler,  B.  1905,  38.  2615.) 

Zirconium  nitride. 

Scarcely  attacked  by  acids,  aqua  regia,  and 
caustic  alkalies  Slowly  decomp.  by  long 
contact  with  H/X  (Mallet,  Sill  Am  J.  (2) 
28.  346.) 

Zr2NV  Decomp.  when  heated  in  the  air; 
sol.  in  HF;  insol  in  other  min.  acids  (Mat- 
thews, J.  Am.  Chem.  Soc.  1898,  20.  844.) 

ZisNfi.    Decomp.  when  heated  in  the  air 

Sol.  in  HF ;  insol.  in  other  min.  acids  (Mat- 
thews, J.  Am.  Chem.  Soc.  1898,  20.  844.) 

Zirconium  oxide,  Zr02. 

When  ignited,  is  insol.  in  all  aqids  except 
HF  and  H2S04.  81.  sol.  in  HF;  sol.  in  H2S04 
only  when  very  finely  powdered  and  heated 
with  a  mixture  of  2  pts  H2S04  and  1  pt»  H20 
until  the  H2S04  volatilises.  (Berzelius.) 

Zirconium  peroxide,  Zr08. 

(Cleve,  Bull.  Soc,  (2)  43.  53),  or  Zr205  ac- 
cording to  Bailey  (Chem.  Soc.  49.  150). 

Not  attacked  by  cold  dil.  H2S04+Aq 
(Bailey.) 

Zirconium  silicon  oxide. 

Min.  Zircon.    See  Silicate,  zirconium. 

Zirconium  oxy-compounds. 
See  Zirconyl  compounds. 

Zirconium  phosphide,  ZrP2. 

Insol.  in  dil  or  cone,  acids  and  alkalies. 
SI  sol.  m  aqua  regia     (Gewecke,  A.  1908, 
361.  85.) 

Zirconium  silicide,  ZrSi2. 

Sol.  in  HF,  insol.  in  other  min.  acids. 

Not  acted  upon  by  10%  KOH+Aq  or 
NaOH+Aq. 

Decomp.  by  fusion  with  KOH.  (Honigs- 
chmid,  C.  B,  1906,  143.  225.) 

Zirconium  sulphide. 

Insol.  m  H20.  Sol.  in  HF;  slowly  sol.  in 
aqua  regia.  Insol.  in  HNO«,  HC1,  H2S04, 
or  KOHH-Aq.  (Berzelius.) 

Insol  in  dfi.  acids.  Sol  in  cone.  HN03-f- 
Aq  (perhaps  an  oxysulphide).  (Fremy.) 

Zirconomolybdic  acid. 

Ammonium  zirconomolybdate, 

SCNH^uO,  ZrO2,  12MoO«+10H20. 
Sol.  in  H20.    (Pechard,  C.  K,  1893,  117, 


Potassium  zirconomolybdate, 

2K20,  Zr02, 12Mo03+18H20. 
Sol.  in  H20.    (Pechard  ) 

Zirconotungstic  acid. 

Ammonium  zirconodecatungstate, 
3(NH4)20,  Zr02,  10WO3-H3H20. 

Very  sol.  in  H2O. 

Efflorescent  (Hallopeau,  Bull.  Soc.  1896, 
(3)  15.  921.) 

3(NH4)2O,  H2O.  Zr02)  10W03+13H2O. 
Sol  in  H2C,  unstable;  effloresces  in  the  air. 
(Hallopeau.) 

Potassium  zirconotungstate,  4K2O,  Zr02, 
W08+20H2O. 

Sol.  in  hot  H2O.    (Hallopeau.) 

4K20.  ZrO2,  10W08+15H20  More  sol. 
in  hot  than  m  cold  H2O 

Sol.  in  fused  alkali  carbonates.  (Hallo- 
peau.) 

Potassium  dizirconocfccatungstate, 

4K20,  2Zr02>  10W08+20H20. 
More  sol  in  hbt  than  m  cold  H20. 
Sol.  in  fused  alkali  carbonates.  (Hallopeau.) 

Zirconyl  "bromide,  ZrOBr2-f  3H2O. 

Deliquescent  Decomp.  in  moist  air. 
Very  sol  in  H20.  (Venable,  J.  Am.  Chem. 
Soc.  1898,  20.  324 ) 

+7H20.    Sol  in  H20.    (Melhss ) 

4-8H20.  Deliquescent  Decomp.  in  moist 
air.  Very  sol.  m  H^O.  (Venable,  J  Am 
Chem.  Soc  1898,  20.324) 

+13H2O.  Deliquescent.  Decomp.  in 
moist  air. 

Very  sol.  in  H2O     (Venable.) 

+14H2O  Deliquescent.  Decomp.  in 
moist  air  (Venable ) 

Very  sol  m  H2O.    (Venable  ) 

ZrBr(OH)s+H20,  and  +2H20.  Deliques- 
cent, and  decomp.  in  moist  air.  (Venable.) 

Zirconyl  chloride,  ZrOCl2. 

Sol  in  H30;  insol.  in  HC1  (Venable,  J. 
Am.  Chem.  Soc.  1894,  16.  475  ) 

+2H20.  (Chauvenet,  C  H.  1912,  164, 
822.) 

+3H20.    Sol  in  H30.    (Venable.) 

+3  5H20.  (Chauvenet,  C.  R.  1912,  164. 
822.) 

+6H20      (Chauvenet.) 

Sol.  in  H20. 

InsoL  in  HC1.    (Venable  ) 

+4JiH20,  63^H20,  and  8H2O. 

Efflorescent.  Easily  sol.  in  H20  and  alco- 
hol. Very  si.  sol.  in  cone.  HCl+Aq.  (Ber- 
zelius.) 

+8H20.  Sol.  in  H20.  (Venable,  J.  Am, 
Chem.  Soc.  1898,  20.  321.) 

Effloresces  in  the  air. 
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Sol.  in  H20.  Less  sol  in  HCl+Aq.  and 
nearly  insol.  in  cone.  HC1  (Chauvenet, 
C.  R.  1912,  154.  822.) 

Zr2OCl2.  Sol.  in  H20  and  alcohol.  (Ende- 
mann,  J.  pr.  (2)  11.  219.) 

Not  decomp.  by  H20 

Sol.  in  dil  HC1.  (Chauvenet,  C  R.  1912. 
154.  1236.)  • 

-fH20.  (Chauvenet,  C.  R.  1912.  154. 
1236.) 

+3H20.  Decomp.  by  H20.  Sol,  in  dil 
HC1.  (Chauvenet.) 

8Zr02,  7HC1.    Sol.  in  H20.    (E.) 

Zr2OCl6.  (Troost  and  Hautefeuille,  C.  R 
73,  563.) 


B. 


Zr3OCl4=ZrCl4,    2Zr02.     Insol.   in   H20 

(Hermann ) 

Zirconyl  iodide,  ZrOI2+8H20. 

Very  sol.  in  H20  and  alcohol. 

Very   hydroscopic.      ((Stabler. 
37.1138) 

ZrI(OH)3+3H20.     Easily  sol. 
(Hmsberg,  A.  239.  253.) 

Ppt.     SI.  sol.  in  Hl-f  Aq.     (Venable, 
Am.  Chem   Soc.  1898,  20.  328.) 

Zirconyl  sulphide  (?) 

Decomp.  by  HN03  with  separation  of  S. 
(Fremy,  A,  ch.  (3)  38.  326 ) 


1904, 
in  H20. 
J. 
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FORMULAE  FOR  CONVERTING  AREOMETER  DEGREES  INTO 
SPECIFIC  GRAVITY. 

n=no.  of  degrees  on  the  areometer  scale;  sp.  gr.=speeific  gravity. 


Areometer 

Temp 

Liquids  heavier  than  HaO 

Liquids  lighter  than  HjO 

1.  Baume". 

(a)   According  to  Baum&s 
original       directions.         For 
§  quids    heavier    than    H20 
p.  gr.  of  a  solution  of  15  pts 

NflHl  HisanlvpH  in  &5  Tvf-o    HoO 

15° 

SD  _  _   149  05 

Sr>  cr       U5  56 

at  12  S'/djIgs-  1.1118988) 

=  15°;  H2O  «  0°.    For  liquids 
lighter  than  H2O.    Sp.  gr.  of 
10%     NaCl+Aq  '  at     12.5° 

(<*f|fo  =  1.0737665)  =0°; 
H20  =  10° 

vp-tr-    149o5-n 
q               145.88 

bp-gr-~  135.56  +« 
°n   ffr        W5'88 

(6)     Old    Form.      Liquids 
heavier  than  H2O,  10%NaCl 

+Aq  at  15°  /djgs  =  1.073350  ) 

12.5° 

1KO 

^•^     14588-n 
°u  itr  -    U6  3 

^•P-    135.88+w 
So  CT  -  U6  3 

=  10°;     H20=0°.       Liquids 
lighter  than  H2O,  10%  NaCl 

I     A            no     TT  /^\        i  f\o 

up"  ^     146  3-n 
146  78 

bp.gr.-  136  3+re 
s_       _  I«.78 

+Aq  =  0  ;  H2O  =  10  . 
(c)  New  Form.     So-called 
"Rational    Scale."      Liquids 
heavier  than  H2O,  H2S04+ 

1KO 

17,5° 

op.  gi.-146  78_n 
144  3 

bp-gr-    136.78+» 

AqiL-  1.842  -66°;  H2O=0°. 
15 

15° 

up.gr.-144_3_n 

• 

2   Beck. 

*H20=0°;o  liquid  of  0.850 

°n    rr         17° 

°n   n-        17° 

Hp.  gr.t  J2  5°/  """"^  •     »^caie 
continued  above  and  below. 

12.5° 

SP-S1-     i70-« 

Sp.gr.  -170+w 

3.  Twaddle. 
H20^0C.   Each  degree  cor- 
responds to  an  increase  of 
0.005  in  the  sp.  gr. 

Given  on 
the  instru- 
ment 

Sp.gr.  =  1.000+0.005n 
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TABLES  FOR  THE  CONVERSION  OF  BAUMfi  DEGREES 
INTO  SP.  GR. 

Since  the  original  directions  of  Baum£  there  have  been  many  slight  modifica- 
tions suggested,  so  that  there  are  several  varieties  of  Baume  hydrometers  with 
somewhat  varying  readings,  tables  for  the  two  principal  ones  of  which  are  here- 
given. 

1.  According  to  Baum£'s  original  directions. 
For  liquids  heavier  than  H20.   Sp.  gr.  of  15  %  NaCl+ 


Aq 


12^)  : 


=  1.1118988 -15°; 


Calculated  according  to  the  formula,  sp.  gr.  = 


149.05 
149.05 -n.' 


Deg. 

Baume" 

Sp  gr. 

Deg 
BaumS 

Sp  gr. 

Deg. 
Baum6 

Sp  gr. 

Deg. 
Baum6 

Sp  gr. 

0 

1  00000 

20 

1.15497 

39 

1  35438 

58 

1  63701 

1 

1.00675 

21 

1.16399 

40 

1  36680 

59 

1  65519 

2 

1  01360 

22 

1.17316 

41 

1  37945 

60 

1  67378 

3 

1  02054 

23 

1.18246 

42 

1.39234 

61 

1.69279 

4 

1  02757 

24 

1.19192 

43 

1.40547 

62 

1  71223 

5 

1  03471 

25 

1.20153 

44 

1  41885 

63 

1.73213 

6 

1  04194 

26 

'   1.21129 

45 

1  43248 

64 

1  75250 

7 

1.04927 

27 

1  22122 

46 

1  44638 

65 

1  773'35 

8 

1  05671 

28 

1  23131 

47 

1  46056 

66 

1  79470 

9 

1.06426 

29 

1  24156 

48 

1  47501 

67 

1.81657 

10 

1  07191 

30 

1  25199 

49 

1  48971 

68 

1.83899 

11 

1.07968 

31 

1.26260 

50 

1.50479 

69 

1  86196 

12 

1.08755 

32 

1.27338 

51 

1.52014 

70 

1.88551 

13 

1.09555 

33 

1.28436 

52 

1  53580 

71 

1  90967 

14 

1.10366 

34 

1.29522 

53 

1.55179 

72  ' 

1  93446 

15 

1  11189 

35 

1.30688 

1  54 

1.56812 

1  73 

1.95989 

16 

1.12025 

36 

1  31844 

55 

1.58471 

!  74 

1  98601 

17 

1.12873 

37 

1.33621 

56 

1.60182 

75 

2.01283 

18 

1.13735 

38 

1.34218 

57 

1  61923 

76 

2  04038 

19 

1.14609 

—4.-,.   -  
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For  liquids  lighter  than  H20.    Sp.  gr.  of  10  %  NaCl 
Aq  =  1.0737665  =  0°;H20==  10°. 


14556 


Calculated  according  to  the  formula,  sp.  gr.  =  _,     • 

JLoO.OD  |" 71 


Deg 
Baume 

Sp  gr 

Deg 

Baum6 

Sp   gr 

Deg 
Baum6 

Sp  gr 

Deg 

Baum6 

Sp   gr 

10 

1.00000 

30 

0.87919 

50 

0  78443 

65 

0  72577 

15 

0  96679 

35 

0  85342 

55 

0.76385 

70 

0  70811 

20 

0  93571 

40 

0.82912 

60 

0.74432 

75 

0.69130 

25 

0  90657 

45 

0  80616 

2.  According  to  the  so-called  Rational  Scale. 
Sp.  gr.  of  H2SOd-Aq(jp)==  1.842  =  66°  ;  H2O  =  0°. 

144.3 
Calculated  according  to  the  formula,  sp.  gr.  = 


>  —  n 


Deg 
Baumg 

Sp  gr. 

Deg 
Baum6 

Sp  gr 

Deg 
Baume 

Sp.  gr 

Deg 

Ba\im6 

Sp.gr 

1 

1.007 

18 

1.142 

35 

1.320 

51 

1.547 

2 

1.014 

19 

1  152 

36 

1.332 

52 

1.563 

3 

1  021 

20 

1.161 

37 

1  345 

53 

1  580 

4 

1  029 

21 

1.170 

38 

1.357 

54 

1.598 

5 

1  036 

22 

1.180 

39 

1  370 

55 

1  616 

6 

1.043 

23 

1.190 

40 

1.384 

56 

1.634 

7 

1.051 

24 

1.200 

41 

1.397 

57 

1.653 

8 

1.059 

25 

1.210 

42 

1  411 

58 

1.672 

9 

1.066 

26 

1.220 

43 

1.424 

59 

1.692 

10 

1.074 

27 

1.230 

44 

1  439 

60 

1  712 

11 

1  082 

28 

1.241 

45 

1.453 

61 

1.732 

12 

1  091 

29 

1.251     . 

46 

1  468 

62 

1.753 

13 

1.099 

30 

1.262 

47 

1.483 

63 

1.775 

14 

1.107 

31 

1  274  • 

48 

1  498 

64 

1.797 

15 

1.116 

32 

1.285 

49 

1.514 

65 

1.820 

16 

1.125 

33 

1.296 

50 

1.530 

66 

1.842 

17 

1.133 

34 

1.308 

* 

1134 


APPENDIX 


SYNCHRONISTIC  TABLE  OP  CHEMICAL 


Year 

A 

A  ch 

Am  J  Sci 

Ann,  Mm 

Ann  Phil. 

Arch, 
Pharm 

Ch 
Gaz 

C  R. 

Dingl 

1800 

(1)  32-34 

1801 

35-39 

. 

.   . 

1802 

t 

40-43 

1803 

44-47 

1804 

48-51 

1805 

. 

52-55 

.  . 

, 

1806 

56-60 

, 

. 

1807 

61-64 

, 

.  , 

1808 

65-68 

. 

. 

1809 

69-72 

t 

. 

. 

1810 

t 

73-76 

. 

, 

. 

1811 

. 

77-80 

t  t 

,   . 

. 

1812 

81-84 

. 

. 

. 

,  t 

.   t 

1813 

85-88 

,    . 

(1)  1,  2 

,  . 

1814 

89-92 

t 

3,4 

, 

,   t 

1815 

93-96 

, 

5,6 

. 

1816 

. 

(2)  1-3 

t 

7,8 

1817 

. 

4-6 

'1/2 

9,  10 

1818 

. 

7-9 

3 

11,  12 

•   •   , 

1819 

. 

10-12 

(1)1 

4 

13,  14 

t 

1820 

. 

13-15 

2 

5 

15,  16 

1-3 

1821 

16-18 

3 

6 

(2)  1,  2 

4r-6 

1822 

19-21 

4;5 

7 

3,4 

1,2 

7-9 

1823 

22-24 

6 

8 

5,6 

3-6 

,  , 

10-12 

1824 

25-27 

7,  8 

9 

78 

7-10 

13-15 

1825 

.  . 

28-30 

y 

10,  11 

9,  10 

11-14 

16-18 

1826 

31-33 

10,  11 

12,  13 

11,  12 

16-19 

t 

19-22 

1827 

34r-36 

12 

(2)  1,  2 

20-23 

23-26 

1828 

37-39 

13,  14 

3,4 

24r-26 

27-30 

1829 

40-42 

15,  16 

5,6 

27-30 

31-34 

1830 

43-45 

17,  18 

7,8 

31-34 

35-38 

1831 

,    . 

46-48 

19,  20 

( 

35-39 

f 

39-42 

1832 

1-1 

49-51 

21,  22 

(3)1/2 

f 

40-43 

t 

43-47 

1833 

5-8 

52-55 

23,  24 

3,4 

,  t 

44-47 

t 

48-50 

1834 

9-12 

5&-S7 

25-27 

5,6 

,      t 

48-50 

,  % 

51-54 

1835 

13-16 

58-60 

28,  29 

7,8 

t 

(2)1-4 

i 

55-58 

1836 

17-20 

61-63 

30,  31 

9,  10 

5-8 

2,3 

59-62 

1837 

21-24 

64-66 

32,33 

11,  12 

9-12 

4,5 

63-66 

1838 

25-28 

67-69 

35,  35 

13,  14 

t 

13-16 

6,7 

67-70 

1839 

29-32 

70-72 

36,  37 

15,  16 

17-20 

1  4 

8,  9 

71-74 

1840 

33-36 

73-75 

38,  39 

17,  18 

21-24 

10,  11 

75-78 

1841 

37-40 

(3)  1-3 

40,  41 

19,  20 

25-28 

12,  13 

79-82 

1842 

41-44 

4-6 

42,  43 

(4)  1,  2 

% 

29-32 

14,  15 

83-86 

1843 

45-48 

7-9 

44,  45 

3,4 

, 

33-36 

1 

16,  17 

87-90 

1844 

49-52 

10-12 

46,  47 

5,6 

t  t 

37-40 

2 

18,  19 

91-94 

1845 

53-56 

13-15 

48-50 

7,8 

•  •  • 

41-44 

20,  21 

95-98 

1846 

57-60 

16-18 

(2)  1,  2 

9,  10 

, 

45-48 

3 

22,  23 

99-102 

1847 

61-64 

19-21 

3,4 

11,  12 

• 

49-52 

4 

24,  25 

103-106 
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AND  OTHER    SCIENTIFIC  PERIODICALS— Part  I. 


Gilb  Ann 

J  Chim 
med 

J   Pharm 

J   pr 

Phil  Mag 

Pogg 

Proc 
Am 
Aoad 

Proc 
Roy 
Soc 

Q  J  Sci 

Scher  J 

Schw  J. 

4-6 

6-8 

3,4 

7-9 

9-11 

5,  6 

10-12 

12-14 

7   8 

13-15 

15-17 

9,  10 

16-18 

18-20 

12,  12 

19-21 

21-23 

13,  14 

22-24 

24r-26 

15,  16 

25-27 

.  m 

27-29 

17,  18 

28-30 

30-32 

19,  20 

31-33 

. 

(1)  1 

33,  34 

21,  22 

3^36 

2 

35,  36 

23,  24 

37-39 

3 

37,  38 

Cont.  as 

(i)  i-3 

40-42 

t 

4 

39,  40 

Schw.  J. 

4-6 

43-45 

5 

41,  42 

7-9 

46-48 

t 

6 

43,  44 

10-12 

49-51 

(2)  1 

45,  46 

13-15 

52-54 

2 

47,  48 

1 

16-18 

55-57 

3 

49,  50 

2,  3 

19-21 

58-60 

4 

51,  52 

4,  5 

22-24 

61-63 

5 

53,  54 

6    7 

25-27 

64-66 

6 

55,  56 

8,  9 

28-30 

67-69 

7 

57,  58 

10,  11 

(2)  1-3 

70-72 

8 

59,  60 

12,  13 

4-6 

73-75 

9 

61,  62 

t 

.  !  ! 

14,  15 

7-9 

76 

> 

10 

63,  64 

1,  2 

16,  17 

10-12 

Cont.  as 

(1)1 

11 

65,  66 

3-5 

18,  19 

13-15 

Pogg 

2 

12 

67,  68 

6-8 

20,  21 

16-18 

3 

13 

(2)  1,  2 

9-11 

m 

. 

m 

19-21 

4 

14 

3,  4 

12-14 

t 

22-24 

5 

15 

„ 

5,  6 

15-17 

.  .  . 

25-27 

6 

16 

7,  8 

18-20 

28-30 

t 

7 

17 

9,  10 

21-23 

(3)  1-3 

8 

18 

Hi  (3)  1 

24-26 

Y 

4r-6 

9 

19 

2,  3 

27-30 

1* 

2 

7-9 

10 

20 

1-3 

4,  5 

31-33 

f 

Cont.  as 

. 

(2)1 

21 

4-6 

6,  7 

34-36 

J.  pr 

2 

22 

7-9 

8,  9 

37-39 

.  . 

, 

.  , 

3 

23 

10-12 

10,  11 

40-42 

3 

t 

4 

24 

13-15 

12,  13 

43-45 

f 

t 

5 

25 

16-18 

14,  15 

46-48 

6 

26      • 

19-21 

16,  17 

49-51 

. 

7 

27 

22-24 

18,  19 

52-54 

8 

(3)  1,  2 

25-27 

20,  21 

55-57 

'i' 

, 

f 

9 

3,  4 

28-30 

22,  23 

58-60 

.  . 

.  . 

10 

5    6 

31-33 

24,  25 

61-63 

m  t 

(3)1 

78 

34-36 

26,  27 

64-66 

2 

9,  10 

37-39 

28,  29 

67-69 

2 

3 

11,  12 

40-42 

30,  31 

70-72 
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SYNCHRONISTIC  TABLE  OF  CHEMICAL  AND 


Year 

A 

A  ch 

Am. 
Ch  J 

Am  J 
Sci. 

Analyst. 

Ann  Mm. 

Arch 
Pharm 

A 

suppl 

B 

Bull.  Soc. 

1848 

65-68 

22-24 

5,  6 

13,  14 

53-56 

. 

.. 

t 

1849 

69-72 

25-27 

7  8 

15,  16 

57-60 

t  . 

1850 

73-76 

28-30 

9,  10 

17,  18 

61-64 

t 

1851 

77-80 

31-33 

11.  12 

39,  20 

65-68 

1852 

81-84 

34-36 

13,  14 

(5)  1,  2 

69-72 

1853 

85-88 

37-39 

15,  16 

3,4 

73-76 

. 

. 

. 

1854 

89-92 

40-42 

17,  18 

5,  6 

77-80 

. 

,  . 

1855 

93-96 

43-45 

19,  20 

7,8 

81-84 

1856 

97-100 

46-48 

21,  22 

9,  10 

85-88 

1857 

101-104 

49-51 

23,  24 

11,  12 

89-92 

1858 

105-108 

52-54 

25,  26 

13,  14 

93-96 

.  . 

1859 

109-112 

55-57 

27,  28 

15,  16 

97-100 

1 

1860 

113-116 

58-60 

29,  30 

17,  18 

101-104 

2 

1861 

117-120 

61-63 

31,  32 

19,  20 

105-108 

1 

3 

1862 

121-124 

64-66 

33,  34 

(6)  1,  2 

109-112 

2 

4 

1863 

125-128 

67-69 

35,  36 

3,4 

113-116 

,  , 

5 

1864 

129-132 

(4)  1-3 

37,  38 

5,  6 

117-120 

3 

(2)  1,  2 

1865 

133-136 

4-6 

39,  40 

7,8 

121-124 

4 

3,4 

1866 

137-140 

7-9 

41,  42 

9,  10 

125-128 

5,  6 

1867 

141-144 

10-12 

43,  44 

11,  12 

129-132 

5* 

7,8 

1868 

145-148 

13-16 

45,  56 

13,  14 

133-136 

6 

1 

9,  10 

1869 

149-152 

16-18 

t 

47,  48 

15,  16 

137-140 

2 

11,  12 

1870 

153-156 

19-21 

. 

49,  50 

17,  18 

141-144 

7 

3 

13,  14 

1871 

157-160 

22-24 

(3)  1,  2* 

19,  20 

145-148 

, 

4 

15,  16 

1872 

161-164 

25-27 

, 

3,4 

(7)  1,  2 

149,  150 

8 

5 

17,  18 

(3)  It 

1873 

165-170 

28-30 

5,  6 

3,  4 

2,3 

6 

19,  20 

1874 

171-174 

(5)  1-3 

7,8 

56 

45 

( 

7 

21,  22 

1875 

175-179 

4-6 

9,  10 

7,8 

6,7 

t 

8 

23,  24 

1876 

180-183 

7-9 

11,  12 

0 

9,  10 

89 

9 

25,  26 

1877 

184-189 

10-12 

«  •  • 

13,  14 

2 

11,  12 

10,11 

10 

27,  28 

1878 

190-194 

13-15 

15,  16 

3 

13,  14 

12,13 

,  , 

11 

29,  30 

1879 

195-199 

16-18 

"l' 

17,  18 

4 

15,  16 

14,15 

. 

12 

31,  32 

1880 

200-205 

19-21 

2 

19,  20 

5 

17,  18 

16,17 

13 

33,  34 

1881 

206-210 

22-24 

3 

21,  22 

6 

19,  20 

18,19 

14 

35,  36 

1882 

211-215 

25-27 

4 

23,  24 

7 

(8)  1,  2 

20 

15 

37,  38 

1883 

216-221 

28-30 

5 

25,  26 

8 

3,,  4 

21 

16 

39,  40 

1884 

222-226 

(6)  1-3 

6 

27,  28 

9 

5,  6 

22- 

17 

41,  42 

1885 

227-231 

4-6 

7 

29,  30 

10 

7,8 

23 

18 

43,  44 

1886 

232-236 

7-9 

8 

31,  32 

-11 

9,  10 

24 

. 

19 

45,  46 

1887 

237-242 

10-12 

9 

33,  34 

12 

11,  12 

25 

. 

20 

47,  48 

1888 

243-249 

13-15 

10 

35,  36 

13,  14 

13,'  14 

26 

21 

49,  50 

1889 

250-255 

16-18 

11 

37,  38 

15,  16 

15,  16 

27 

22 

(3)  1,  2 

1890 

256-260 

19-21 

12 

39,  40 

17,  18 

17,  18 

228 

23 

3,4 

1891 

261-266 

22-24 

13 

41,  42 

19,  20 

19,  20 

229 

» 

24 

5,6 

1892 

267-271 

25-27 

14 

43,  44 

21,  22 

(9)  1,  2 

230 

25 

7,8 

1893 

272-277 

28-30 

15 

45,  46 

23,  24 

34 

231 

26 

9,  10 

1894 

278-283 

(7)  1-3 

16 

47,  48 

25,  26 

56 

232 

27 

11,  12 

1895 

284-289 

4h6 

17 

49,  50 

27,  28 

7'8 

233 

... 

28 

13,  14 

*  Also  cited  as  whole  series,  101,  102, 103,  etc. 


t  AJso  cited  as  201,  202,  etc. 
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OTHER  SCIENTIFIC  PERIODICALS— Part  II. 


c.c. 

Chem 
Ind 

Chem 
Soc 

Ch 
Gaz. 

Ch. 

Ztg. 

Cim 

C  N 

C  R 

Dingl 

Gazz 
ch  it 

J  Am 
Chem 
Soc 

j 

Anal 
Ch 

5 

... 

26,  27 

07-110 

t 

,  t 

t  t 

'l 

6 

•  •  * 

,    f 

. 

28,  29 

111-114 

•  •  • 

•  • 

2 

7 

t    m 

30,  31 

15-118 

.  .  . 

t 

, 

3 

8 

•  «  • 

t 

•  »  i 

32,  33 

119-122 

. 

(  t 

«  • 

4 

9 

li  2 

34,  35 

123-126 

.  .  . 

• 

• 

5 

10 

t 

3,4 

36,  37 

127-130 

«  « 

6 

11 

... 

5,6 

38,  39 

131-134 

• 

7 

12 

Cont. 

40,  41 

135-138 

. 

1 

8 

13 

as  N. 

42,  43 

139-142 

.  .  . 

2 

9 

14 

Cim. 

44,  45 

143-146 

.  .  . 

3 

10 

15 

• 

46,  47 

147-150 

.  .  . 

.  . 

4 

11 

16 

...    * 

48,  49 

151-154 

.  , 

.  .  . 

5 

12 

17 

1/2 

50,  51 

155-158 

.  . 

.  .  . 

6 

13 

Cont. 

3,4 

52,  53 

159-162 

.  . 

,  . 

,  . 

7 

14,  15 

as 

•  »  » 

•  •  * 

56 

54,  55 

163-166 

,  . 

, 

8 

16* 

C.N. 

... 

7,8 

56,  57 

167-170 

.  . 

9 

. 

17 

9,  10 

58,  59 

171-174 

10 

. 

18 

11.  12 

60,  61 

175-178 

11 

19 

13,  14 

62,  63 

179-182 

. 

12 

20 

15,  16 

64,  65 

183-186 

t  , 

.  •  . 

,  , 

13 

,  1  ! 

21 

.  •  . 

17,  18 

66,  67 

187-190 

.  , 

.  .  . 

14 

22 

. 

„ 

.9  20 

68,  69 

191-194 

.  , 

.  . 

.  .  . 

15 

23 

. 

21   22 

70,"  71 

195-198 

,  . 

.  •  . 

16 

24 

23,  24 

72,  73 

199-202 

1 

.  •  . 

.    . 

17 

... 

25 

... 

•    • 

25,  26 

74,  75 

203-206 

2 

... 

... 

18 

26 

27,  28 

76,  77 

207-210 

3 

., 

... 

19 

27 

( 

29,  30 

78,  79 

211-214 

4 

.  .  . 

20 

28 

g 

31,  32 

80,  81 

215-218 

5 

.  .  . 

»  •  * 

21 

29,  30 

33,  34 

82,  83 

219-222 

6 

.  .  . 

22 

31,  32 

l" 

»  . 

35,  36 

84,  85 

223-226 

7 

23 

"i 

33,  34 

2 

37,  38 

86,  87 

227-230 

8 

.  •  . 

24 

2 

35,  36 

3 

•  . 

39,  40 

88,  89 

231-234 

9 

1 

.  .  . 

25 

3 

37,  38 

4 

. 

41,  42 

90,  91 

235-238 

10 

2 

26 

4 

39,  40 

5 

« 

43,  44 

92,  93 

239-242 

11 

3 

,  . 

27 

5 

41  42 

6 

45,  46 

94,  95 

243-246 

12 

4 

28 

6 

43,  44 

7 

47,  48 

96,  97 

247-250 

13 

5 

.  *  . 

29 

7 

45,  46 

8 

49,  50 

98,  99 

251-254 

14 

6 

.  .  . 

30 

8 

47,  48 

9 

51,  52 

100,  101 

255-258 

15 

7 

.  , 

31 

9 

49,  50 

10 

53,  54 

102,  103 

259-262 

16 

8 

.  .  « 

32 

10 

51,  52 

11 

55,  56 

104,  105 

263-266 

17 

9 

1 

33 

11 

53,  54 

12 

57,  58 

106,  107 

267-270 

18 

10 

2 

34 

12 

55,  56 

.  \ 

13 

•  •  * 

59,  60 

108,  109 

271-274 

19 

11 

3 

35 

13 

57,  58 

14 

•  • 

61,  62 

110,  11 

275-278 

20 

12 

4 

36 

14 

59,  60 

15 

63,  64 

112,  113 

279-282 

21 

13 

5 

37 

15 

61,  62 

16 

65,  66 

114,  115 

283-286 

22 

14 

6 

38 

16 

63,  64 

17 

67,  68 

116,  117 

287-290 

23 

15 

7 

39 

17 

65,  66 

18 

69,  70 

118,  118 

291-294 

24 

16 

.  . 

40 

18 

67,  68 

... 

19 

... 

71,  72 

120,  12 

295-298 

25 

17 

*  Also  cited  as  (2)  1,  2,  3,  etc. 
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SYNCHRONISTIC  TABLE  OF  CHEMICAL  AND 


Yeai 

J 

Clum 
mcil 

Jeiia 
Zeit 

J 

Phaim 

J  pi 

J  Rush 
Soc 

J  Soe 
Chcm 
Ind 

M  Ch 

Momt 
Scicnt 

N 
Gun 

N  Rep 
Pharm 

Pharm 
J 

Trans 

Pha 

Ma? 

1848 

4 

13,  14 

43-45 

. 

. 

32,  33 

1840 

5 

15,  16 

46-48 

, 

34,  35 

1850 

6 

17,  IS 

49-51 

36,37 

1851 

7 

19,20 

52-54 

(4)1,  2 

1852 

8 

t 

21,22 

55-57 

. 

1 

3,4 

1853 

9 

23,24 

5S-60 

. 

2 

5,6 

1S54 

10 

25,26 

61-63 

3 

7,8 

1855 

(4)1 

27,28 

64-66 

1,2 

4 

9,  10 

1856 

2 

29,30 

67-69 

3,4 

5 

11,12 

1837       3 

31,  32 

70-72 

(1)1 

5,6 

6 

13,  14 

1858       4 

t 

33,34 

73-75 

2 

7,8 

7 

15,  16 

1859       5 

35,  36 

76-78 

3 

9,10 

8 

17,18 

i860!      0 

37,38 

79-81 

, 

4 

11,12 

9 

19,20 

1801 

7 

39,  iO 

82-84 

13,14 

10 

21,22 

1862 

8 

41,42 

83-87 

,  , 

,, 

11 

23,24 

1863 

9 

43,44 

88-90 

5 

12 

23,26 

1864 

10 

1 

45,  46 

91-93 

(2)6 

13 

27,  2S 

1803 

(0)1 

14)1,2 

94-96 

7 

14 

29,  30 

1806 

2 

2 

3,4 

97-99 

8 

• 

15 

31,  32 

1867 

•> 

o 

8 

5,6 

100-102 

. 

9 

16 

33,  34 

1808 

4 

4 

7,8 

103-105 

10 

17 

35,  36 

1869 

5 

9,10 

106-108 

1 

. 

11 

IS 

37,  ;JS 

1S70 

6 

5 

11,12 

(2)  1,  2 

2 

12 

19 

39,  40 

1871 

7 

6 

13,  14 

3,4 

3 

(3)  13 

20 

(3)1 

41,  42 

1872 

8 

15,  16 

5,  6 

4 

14 

21 

2 

43,  J4 

187;} 

9 

7 

17,18 

7,  8 

5 

15 

22 

3 

45,  46 

1874 

10 

8 

19,20 

9,  10 

6 

. 

16 

23 

4 

47,48 

1873 

11 

9 

21  22 
*•/•*.,  —  '*•' 

11,  12 

7 

17 

24 

5 

49,  30 

1876 

12 

10 

23,24 

13,  14 

cS 

18 

0 

6)1,2 

1877 

110 

23,26 

15,  16 

9 

19 

7 

3,1 

1878 

12 

27,28 

17,  18 

10 

20 

8 

5,  6 

1879 

13 

29,  30 

19,  20 

11 

t 

21 

t 

9 

7,8 

1880 

14 

(3)1,  2 

21,  22 

12 

1 

22 

10 

9,  10 

1881 

15 

3,4 

23,  24 

13 

2 

23 

11 

11,  12 

1882 

,   ( 

5,6 

25,  26 

14 

1 

*> 

o 

24 

12 

13,  14 

1883 

, 

16 

7,8 

27,  2cS 

15 

2 

4 

25 

13 

15,  16 

1&S4 

t 

17 

9,10 

29,  30 

lf> 

o 
o 

0 

26 

14 

17,  IS 

1883 

IS 

11,  12 

31,  32 

17 

4 

6 

27 

15 

19,20 

1886 

19 

13,14 

33,  34 

18 

5 

7 

28 

16 

21,22 

1887 

20 

15,16 

35,  36 

19 

6 

8 

29 

17 

23,  24 

1888 

21 

17,  IS 

37,  38 

20 

7 

9 

30 

18 

25,  26 

1SS9 

22 

19,20 

39,  40 

21 

8 

10 

31 

19 

27,  28 

1S90 

, 

23 

21,22 

41,  42 

22 

9 

11 

32 

f 

20 

29,  30 

1S91 

, 

24 

23,  24 

43,  44 

23 

10 

12 

33 

21 

31,  32 

1892 

, 

25 

25,26 

45,  46 

24 

11 

13 

34 

f 

22 

33,  34 

1893 

26 

27,  28 

47,  48 

25 

12 

14 

35 

23 

35,  36 

1S94 

.   t 

27 

29,30 

49,  40 

26 

13 

13 

36 

24 

37,  38 

IStfo 

28 

(6)1,  2 

51,  52 

27 

14 

16 

37 

25 

39,  10 
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OTHER  SCIENTIFIC  PERIODICALS-Part  ll.-Contmued, 


Pogg 

Proc 
Am 
Acad. 

Proc 
Roy. 
Soc 

Rep 

Anal. 
Ch. 

R  t.c 

^echn 
J.B 

V  A  B 

w. 

Ann 

Z  anal 

Z. 

jngew 
Ch. 

z 

anorg 

Zeit. 
Ch. 

Z. 

phys. 
Ch. 

73-75 

3 

1 

76-78 

4 

2,3 

.    9 

.  .  . 

. 

.  .  . 

79-81 

4,5 

4 

»  .  • 

82-84 

t 

5 

, 

6,7 

.    . 

g 

.   .   . 

,    , 

85-87 

f 

8,9 

g  t 

.  .  . 

88-90 

, 

10,11 

, 

•  •  . 

91-93 

6 

12-14 

t  t 

94r-96 

5 

i)  i 

15-18 

97-99 

7 

2 

19-21 

100-102 

6 

S 

3 

22-27 

. 

. 

>  •  . 

103-105 

4 

28-33 

, 

.. 

t 

1)1 

.  ,  , 

106-108 

t 

9 

t 

» 

5 

34-38 

% 

2 

t  t 

109-111 

7 

10 

. 

•  •  • 

6 

39-42 

* 

%    t 

3 

•  •  * 

112-114 

8 

m 

.  . 

7 

43 

,  , 

.  t 

4 

«  *  . 

115-117 

11 

. 

S 

44,45 

1 

5 

.  .  . 

118-120 

. 

12 

m 

9 

46-48 

2 

. 

.  .  . 

121-123 

13 

t  t 

10 

49 

t 

3 

t 

m  t 

*6 

.  . 

124-126 

14 

t 

11 

50-52 

4 

t 

•  *  » 

(2)1 

.  ,  t 

127-129 

• 

12 

53,  54- 

5 

t 

2 

.  .  » 

130-132 

9 

15 

. 

13 

55,56 

0 

3 

.  .  . 

133-135 

10 

16 

14 

57,58 

7    1 

t 

4 

.    , 

136-138 

17 

15 

59,  60 

8 

5 

,    . 

139-  14  1 

IS 

(2)1 

61,62 

t  0 

9 

. 

6 

t  t 

142-144 

19 

. 

2 

03,  64 

10 

t 

.    t 

7 

,  .  . 

145-147 

20 

• 

3 

65,  66 

11 

' 

118-150 

21 

4 

67,68 

12 

I31-ir>3 

22 

5 

69,70 

13 

. 

, 

154-155 

23 

6 

71,72 

14 

157-159 

11 

24 

. 

7 

73,74 

. 

15 

. 

.  ,  . 

.  .  . 

160 

12 

25,  21) 

8 

75,76 

1,2 

16 

,  , 

, 

,  , 

•  *  « 

Cont.  as 

13 

27 

9 

77,78 

3-5 

17 

.  , 

.  .  . 

\V.Ann. 

14 

28,  29 

JO 

79,80 

6-8 

18 

. 

.  .  . 

15 

30 

11 

81,82 

9-11 

19 

.  »  . 

.  m 

16 

31,  32 

1 

12 

83,84 

12-14 

20 

.  , 

. 

,    . 

17 

33 

2 

1 

13 

85,86 

is-r 

21 

t 

.  . 

IS 

34,  35 

3 

2 

U 

78,  88 

18-20 

22 

,  t 

1  1 

19 

30.  37 

4 

3 

15 

89,90 

21-2: 

23 

,    . 

2Q 

38  39 

5 

4 

16 

91.  92 

24-26 

24 

21 

40',  51 

6 

5 

17 

V  J.,     U** 

93,94 

27-29 

25 

... 

.  t 

.  . 

•  »  . 

22 

42,43 

7 

6 

18 

95,96 

30-32 

26 

1 

,  . 

,  . 

-i 

23 

44,45 

Cont. 

7 

19 

07,98 

33-35 

27 

2 

f 

.  f 

2 

24 

46,47 

asZ. 

8 

20 

99,  100 

36-38 

28 

3 

t 

3,4 

25 

48,  4S 

angew 

9 

21 

101,  102 

39-4 

29 

4 

•     •     m 

56 

26 

50 

Ch. 

10 

22 

103,  104 

42-4 

30 

5 

7,8 

27 

51,  r>: 

11 

23 

105,  106 

45-4 

31 

6 

1,2 

*     .    . 

9,10 

28 

53,  54 

12 

24 

107,  106 

48-5 

32 

7 

84 

.     .    , 

11.12 

29 

55,  51 

13 

25 

109,  11C 

51-5 

33 

8 

6-7 

•     .     . 

13,14 

•   • 

30 

57,  5^ 

14 

26 

111 

54-5 

34 

6 

a-io 

15,16 

1140 


APPENDIX 


SYNCHRONISTIC  TABLE  OF  CHEMICAL  AND 


Year 

A. 

A  ch 

Am. 
Ch  J. 

Am  J 
Sci 

Arch 
Phann. 

B 

Bull.  Soc 

0* 

Chem. 
Soc. 

i! 

C  R 

Gazz 

ch  it 

ti 

1896 
1897 

289-293 
294r-298 

(7)7-9 
10-12 

18 
19 

(4%t 

234 
235 

29 
30 

(2)15,  16 
17  18 

69,  70* 
71,72 

- 

122,  123 
124,  125 

26 
27 

18 
19 

1898 

299-303 

13-15 

20 

5,6 

236 

31 

19,20 

73,74 

126,  127 

28 

20 

1899 

304r-309 

16-18 

21,22 

7,8 

237 

32 

21,22 

75,76 

128,  129 

29 

21 

1900 

310-314 

19-21 

23,24 

9  10 

238 

33 

23,24 

77,78 

130,  131 

30 

22 

1901 

314-319 

22-24 

25,26 

11,  12 

.239 

34 

25,26 

79,80 

132,  133 

31 

23 

1902 

320-326 

25-27 

27,28 

13,14 

240 

35 

27,28 

81,82 

134,  135 

32 

24 

1903 

326-330 

28-30 

29,30 

15,16 

241 

36 

29,30 

83,84 

136,  137 

33 

25 

1904 

330-338 

(8)1-3 

31,32 

17,18 

242 

37 

31,32 

85,86 

'i 

138,  139 

34 

26 

1905 

338-343 

4r-6 

33,34 

19,20 

243 

38 

33,34 

87,88 

2 

140,  141 

35 

27 

1906 
1907 

344-351 
351-358 

7-9 
10-12 

35,36 
37,38 

21,22 
23,24 

244 
245 

39 
40 

35,36 
(4)  1,  2 

V 

89,90 
91,92 

3 

4 

142,  143 
144,145 

36 
37 

28 
29 

1908 

358-364 

13-15 

39,40 

25,26 

246 

41 

34 

2 

93,94 

5 

146,  147 

38 

30 

1909 

364-371 

16-18 

41,42 

27,28 

247 

42 

5,6 

3 

95,  96 

6 

148,  149 

39 

31 

1910 

371-378 

19-21 

43,44 

29,30 

248 

43 

78 

4 

97,98 

7 

150,  151 

40 

32 

1911 

378-386 

22-24 

45,46 

31,32 

249 

44 

9,10 

5 

99,  100 

8 

152,  153 

41 

33 

1912 

386-394 

25-27 

47,48 

33,34 

250' 

45 

11,12 

6 

101,  102 

9 

154,  155 

42 

34 

1913 

395-402 

27-30 

49,50 

35,36 

251 

46 

13,14 

7 

103,  105 

10 

156,  157 

43 

35 

1914 

402-406 

(9)1-2 

.  . 

37,38 

252 

47 

15,16 

8 

105,  106 

11 

158,  159 

44 

36 

1915 

407-410 

3-4 

39,40 

253 

48 

17,18 

9 

107,  108 

12 

160,  161 

45 

37 
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OTHER  SCIENTIFIC  PERIODICALS— Part  III. 


J 

Phann 

J 

phys 
Ch. 

J  pr 

g| 

GO  ^ 

-I 

M. 

Proc 
Roy 
Soc. 

R 
t  c. 

w 

Ann 

z 

anal 

|g 

tSJ 

z 

anorg 

II 

NJ3 

z 

Kryst 
Mui 

z 

p£r 

(6)3,  4 

53,54 

15 

17 

59,60 

15 

57-59 

35 

10 

11,12 

3 

25,26 

19-21 

56 

*i 

55,56 

16 

18 

60,61 

16 

60-62 

36 

11 

ia-i5 

4 

27,28 

22-24 

7,8 

2 

57,  58 

17 

19 

62,63 

17 

63-65 

37 

12 

16-18 

5 

29 

25-27 

9,  10 

3 

59,60 

18 

20 

64,65 

18 

66-68 

38 

13 

19-21 

6 

30,31 

28-31 

11,12 
13,  14 

4 
5 

61,62 

63,  64  • 

19 
20 

21 
22 

66,67 
68,69 

19 
20 

(4)1-3 
4-6 

39 
40 

14 
15 

22-25 
26-29 

7 

32,33 

34 

32-35 
36-39 

15,  16 

6 

65,  66 

21 

23 

70,71 

21 

7-9 

41 

16 

29-33 

*8 

35,36 

39-42 

17,18 
21,22 

7 
9 

67,68 
71,  72 

22 

24 

24 
26 

71,72 
76A 

22 

24 

10-12 
16-18 

42 
44 

17 
19 

33-37 
43-44 

9 
11 

37 
40 

42-46 
50-54 

23,  24 

10 

73,  74 

25 

27 

77,  78A 

25 

09-21 

45 

20 

48-51 

12 

41,42 

54-57 

25,26 

11 

75,  76 

26 

28 

79A 

26 

22-24 

46 

21 

52-56 

13 

42-44 

57-61 

27,28 
29,  30 

12 
13 

77,78 
79,80 

27 
28 

29 
30 

80,  81A 
82,  83A 

27 

28 

25-27 
28-30 

47 
48 

22 
23 

56-60 
61-65 

14 
15 

44,45 
46 

61-65 
65-68 

(7)1,2 
3,  4 

14 
15 

81,82 
83,  84 

29 
30 

31 
32 

83,  84A 
84r-86A 

29 
30 

33-31 
34-36 

49 
50 

24 
25 

65-69 
69-73 

16 
17 

47 
48  49 

68-75 
75-78 

5,6 

7,8 
9  10 

16 
17 
18 

85,86 
87,88 
89,  90 

31 
32 
33 

33 

34 
35 

86,  87A 
88,  89A 
89,  91A 

31 
32 
33 

37-39 
40-42 
43-45 

51 
52 
53 

26 

27 
28 

73-79 
79-84 
84r-89 

18 
19 
20 

50 
51,52 
53 

78-81 
81-86 
86-89 

11,12 

19 

91,92 

34 

36 

91,  92A 

34 

46-48 

54 

29 

90-93 

21 

54 

89,90 

1 38  389 


